


FOREWORD

The ever increasing number of vacuum tubes available for
audic and RF applications has increased the difficulty of obtain-
ing transformers suitdble for matching to the various correct tube
loads. This is particularly an important factor in transmitter oper-
ation where a very wide range in the operating condition of the
class C RF tubes ig encountered. It also, however, applies
equally strongly to audio tubes, as in addition to the normal

operation of these tubes, the plate-load varies with chonge ™~

plate voliage or bias.

If a stendard transformer having «a limited impedance range
is purchased and used for a specific purpose as the "nearest
thing” available, comparatively high distortion is ineviiable. As
a solution to these problems, UTC has developed the Varimatch
transformer, which through proper design permits a very wide
range of impedance matching. Varimatch units are available

for modulator service, PA service, and driver service.

IMPEDANCE MATCHING

The fundamental formula® for tramsformers applied
to impedance matching service is well known to radio
men. This formuler states that the impedance ratio of
a transformer is directly proportionad to the sauare of
the turns. Frequency is no factor in this formuia, and
it is therefore appcrent that the impedance ratio of
transformer, porticularly one of geod design, will be

uniform-throughout the entire gudio range. Fig. 1

llusirades an ideal fransformer. As on example of the
application of em impedence matching transformer,
let us refer to Fig. 2, which illustrafes o transformer
of ratio 1:2 with o pure resistance of 100 ohms across
termincls AA on the high side. If we were to measure
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the impedence of the transformer terminads BB, we
would find that fo all purposes the impedance would
be 25 chms, which value would remcin constant
throughout the entire frequency spectrum if the trems-
former were a perfect one. Similarly, if we were fo
connect a pure inductonce or capacilonce across the
AR terminals, then terminals BB would respectively
measure as  pure inductance or capacitance.

It is instructive to note therefore that if we were o
tie o 2 mid. capacitor across AA, then terminals BB
would measure § mids. This method iz used occa-
sionally in ceriain types of circuits o obtain a high
capacitance where DU does not pass through the
trensformer. We see then thot o fransformer con be
made to reflsct any type of impedence thai we
choose.

Due to limitations in commercial transformers, a
given unit cannot be used for a very wide remge of

impedance beyond a certain point, Using a trans-
former to obtain o given impedemee ralio, but with
impedcnce diverging considerably from that for
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which it wos originally designed, frequency discrimi-
nation and loss in power transfer will result. This con
be more recdily understood if we onalyze the actuat
T equivalent of a tronsformer.

COMMERCIAL TRANSFORMER

Assuming o simpls tronsformer, as in Fig. 34, we
find that, in additien io the power iransier charoe-
teristics of the unit, we hove o primary inducionce
which shunts our source impedance; o leakage re-
aetonee which, in sffect, operates in series with our

load, and a distributed capacitance, which con be

tumped to shunt the load. This simplied form is indi-
cated in Fig. 3B. As we reduce the frequency feeding
into this tremsformer, the impedance of the primary
inductonce decrecses. This decreuse mayv reach the
point where some of the power, which would nor-

* For complete derivaiion, see wriicle by L A, Mitchsll, in "Radio”, July 1838
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mally be translerred from primary to secondeary, is
shunted through this inductemce. Similarly, as the
frequency increases, the 1mpeacmce of the distributed
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capaciicnees decreases and shunts some of the
power, which would normally pass through the load.
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The third element o be considered is the leakage
recctance, whose impedance increcges with fre-
quency and produces a strong series loss, ot the
higher frequencies, The effects of primeary inductance,
distributed capacitance, ond leckage reactamee,
since they ore relaied with primary wund secondary
impedaonces, become veariable, depending upon
these impedances.

TRANSFORMERS FOR MODULATION SERVICE

Several factors must be remembered in coupling
the meodulator and fingl stages in o transmitter em-
ployving high level modulation. These may be enu-
merated s

1. The audic cutput should be cpproximately
50% of the class C input of the RF Slage.

2. The aciugl audio output available for modu-
lation is equal fo the audio output of the
modulator tubes minus the losses in the
coupling unit.

3. The impedance ratio of any two windings on
the same core is equal to the sguare of the
turns ratio,

4. The primary impedance of a tremsformer de-
pends upon the secondery load,

While the frst factor mentioned above is com-
monly known ond applied, the second factor is one
which is frequently overlooked. A highly efficient

small value as compared to the matched impedance,
and low leakage reactance is eflected by proper in-
terleaving of windings.

Andlyzing factors 3 and 4 mentioned above, it i
seen that the tums ratic of o transformer definitely
limits its application. This is an 1“r1portant factor in
modulator work as the number of combinations of
modulator tubes and operating conditions available,
and class C combinations possible, is almost unlim-
ited. Standard tromsformers as made in the past will
gemerally tcke care of enly one combination of
modulator and final stuge, and since only a limited
number of these transformers have been available,
the ameateur frequently lound it necessary io use o
transformer which was “the nearest thing” to the
cetual tramsformer required for the particular appli-
cotion. While o 20% mismedeh caused by such an
occurrence does not represent o serious loss in
power, it greatly reduces the undistorted power
availakble from a cass B moedulator because opti-
mum plate load is not reflected to the tubes. The
UTC Varimatch transiormer elimincates this difficulty
through the use of « combination of tapped windings
aifording an exfremely wide ronge in impedance
matching.

Fig. 4 illustrates in chart form some of the vorious
impedance combinalions available.

In many cases the specilied plate to plate load
im Dedcm e for the modulator tubes dees not colncide
with the values listed in the left hend column of the
impedonce chart. If such is the case, select the value
necrest the Specified plate to plate impedance for the

“Hibes to be used in the modulaior; then the availuble

o coupling device involves considerable design and

3

coare. Some contemporcry ifransiormers recently
tested in the UTC audio laboralories have shown os
much as 3 DB loss. While this seems o be on insig-
nificant amount in terms of DB, it actuclly means «
tremsfer efficiency of S0%. In other words, if 100 watts
were cvailable from the modulator tubes, only 50
watts would be delivered as actual power to the
class C stage. Naturally, 100% moedulation could not
be obtained. To reduce these losses, UTC transformer
core materials are operated of conservative flux

densities, the resistonce of the windings is kept ot o
B

THREE

secondory load impedances are calculated by multi-
plying the vcdues listed under secondary impedcnces
by the ratio of the plate to ploale iImpedance of the
modulator to the value selecied from the left hand
celumn, that is
P to P load impedance of modulator tubes
R, = primary impedcnces in left hand column

multiplied by secondary impedance listed in right
hond columns.

FOR EXAMPLE: The modulator is to use 2 838
operating ot 1250 V. The plate to plate load im-
pedonce of the 838's under these conditions is 11,200
ohms, The power outgut is 260 Wq"ts With this AF
output the DC input to the cass C stage should be
520 watts. If the class € plate voliage is 2500 V the
plate current will be 208 MA; giving an RF load
impedonce of 12,000 ohms.

The necrest primary impedance o the desired
vedue ig 12,000 chms plate to plate end secondary
taps are available to give 12,500 ohms.

Substituting in the formula

11,200

12,000
= 11,700 (secondary impedance)

The difference between the required 12,000 RF
logd impedance cnd the caleulated available load
impedoance of 11,700, gives a match within 214 %

Scme typical modulator operating conditions cnd
impedances for use with these Varimaich um!s cire
noted on the lollowing pages.

x 12,500
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TUBE COMBINATIONS

B0 V.

VM0
Primary
Smpsdance | 27,000 04,000 10,0600 £.000 7.080 | 6000 &.000 4,800
31-33.48 |BAG-19-33
46-47-2A5] 48-73-80 [2A5 A Prime
59 Pant. 43-18 | 42 A Prime 46-5% (GLE-250V.
Push 29 Pant. | 59-71A | 45-43-30 Class B| 2A3-6A3 Z5L8
Pull 38 42 GEE-GFG| 6YE ABI §F5 AR| BAIG 48
GFE  [31-46.53
Single 38 i5adi-42 59 Pani. [46-42-47 43-58.45
48 plasy %3 Pant. (49-8§-31 F1A-43.50
&9 class 2A5.33
V-1
aloduiztor AF Ciass G
Piate to Plate Bias Powsr DL Watts
nodulator Tubes Lead tmped. Plate ¥olts  Welis Qutput Input
2A3%= AR 3000 ohms 200V, —B2V. 15W. J0W.
2-45's AB 4000 chme 275V, —B8V. 12W. 24W,
g 8000 ohms 425V. —30V. 25W. S0W.
53 or GAB 10000 okms 300V, 0 10W. Z0W.
2-5%s or BAEs 5000 chma 300V. O ZJOW. 40W.
46z 6000 chms 450V. @ 25 W, SOW.
7.616's Class AB; 6600ohms 400V, —E3V. W, BOW.
841 2000 ohms 425V, — 5V. 28W. SE8W.
V-2
Moduiator AF Ciass &
Plate to Plate Blas Powsr DG Watis
Modulator Tubas Lomd Imped. Plate Yoits  Yolls Dutput pnput
2 53 or BAE's 5000 chms 300V. @ 2OW. 48W.
2-46's 6000 chms 450V, O 25 W. S0W.
4-48's 3000 chms 450V, 0 SO, 100 W,
9 6L’z Class AB; 660D chms 400V, —Z3V. 30 W. B0W.
1662z or 210z 8000 chms 425V. —350V. Z5W, SOW,
B01's 16000 ohms BOOV. —T75Y., 45W. 8SQW.
2-6L6's Al 2800 ohme 400V, —25V. S0W. 120W.
4-81L8's AB, 3900 oheng 400V, —23V. S0W. 120W,
VM-3
M oduiator AF Ciass &
Plata fo Plate Bias Power DO Walts
Moduinter Tubses Load imped. PlaieVolts  Yolls Quiput Enpui

§-48's 3000 ohms 450V, —20V. S0W. HOOW,
2-616'z ABs 3800 ohms 400V, —25V. G0W. 120W,
4-6L5's ARy 1900 ohms 400V, —25V. 120W, 240 W,
— " TRE s er §00E 12500 ohms 1000 V. — 55 V. 100 W. 200'W,
8400 ohms 750V, —40V., S0W. 1B0W.
35 Ts 10000 chms 1000 V. —25V. 125'W. 250 W,
: 6800 chms 750V. —35V, S0W. I30W.
BK 18 10000 chma 750V. —40V. 65 W. I30W,
12000 ohms 1000V, —50V. 100W, 200°W.
BK 'z 158800 ohma 1000V, 0 110 W. 220°W.
845’z AB 4600 chms 1000V, — 175 V. 75W. 150W.
8200 chms 1250 V. — 225 V. 105 W. 210W.
B2 8000 chms 850V, —B8YV. B0W. 180W.
756 8800 ohms 850V, —30V. 100 W. 200'W,
T-20 5000 chms SO0V, —30V. S0W. 100W,
12000 chms — 40V, TOW. 140W.

FIVE

V-4

Modulator AF Class

! Plata o Plats Bias Power DU Walts

nmodulater Tubss Load imped. PlateVolts  Volis Dutput input
RE 30's or 800's 12500 ohms 1000V, —55V. 100W. 200W.
25 Ts 10008 chms 1000V, —35V. 115 W, 230'W.
12800 chms 12580V, —45V. 130W, ZB0W.
18000 ohms 1500V, —60V. 140W. 280 W.
RE 31's 13600 ohms 1000V, 0 110 W. 220°W.
17000 ohms 1250V, O 140°W, 2B0W.
203 H's 2004s §900 ohme 1000V, — 35V, 200W. 400W,
or 21l%s 8080 chms 1230V, — 45V, 260W, 520W.
838's 76800 ohme 1000V, O 200 W. 400 W.
11200 ohrns 1250V, — 16V, 260 W. S20'W,
830 B's G000 ohms 800V. —27V. LIBW., 270W.
7600 ochms 1000 V. — 35V, 175°W. J50W.
8i%'s 5700 ohms 1250V, O 300 W, BODW.
50 T's 20000 ohms 2000 V. — 180 V. 250 W. 500 W.
15000 ohums 1508V, — 135V, 176 W. 350 W.
10006 ohms 1250 V. — 125 V. 135 W, 2T0W.
HE 354's 10000 ohms 1500V, — 125V, 280 W. 560 W.
HF.108's 7008 ohms 1000V, —35V. 200W. 400 W,
12000 ohms 1500V, —B52V, 260 W. 520W.
ZB-120's 4800 ohuns 750V. D 150 W, d00°W.
7006 chms 1000V, O Z200W. 400W.
9000 ohms 1250V. 0 245 W, 400 W,
11800 ohems 1500V, — 8V, 300 W, 800 W,
§08's 12000 ohuns 1250V, — 15V, 130W. 380 W.
100-TH's 5200 ohms 1000V, ¢ 200°W. 400 W.
7200 chms 1256V, 0 2E0W. 500W.
8600 ohms 1500V, —22V. 300 W. 600 W,
160-TL's 5000 chms 1000V. O 210W. 420 W.
10000 chms 1500V, —22V. 300W. 600W.

VM-5

Rodulator AF Class
Piaie to Plate Bias Powsr DG Watts

Koduiater Tubss Load Imped. Plate Yofts  Valis Qutput Inpat
2m a2 } 3000 ohms 1250 V. —45 V. 260 W. 520 W.
838's 11200 chms 1250V, — 18V, 260 W, 520 W.
805's §700 chms 1250V, O 300 W, 800 W,
8200 chms 1500V, — BV, J70W. 740W.
203H 10800 ohms 1750V. —65V. 370W, 740 W,
15000 chms 2000V, —75V, 450 W. 800 W,
IMA ox HF 308 7800 obma 1500V, —40V. 400'W., 800°W,
: 8200 ohms 1750V. —50V, S00W. 1 KW,
8800 chms 2000V. —60V. 600 W, 1200W.,
13120 ohms 25080V, — 85 V. 830 W. L300W.
130 T's 5000 ohms 1250 V. — 100V, 260 W. S20°W.
8000 shems 1500V, — 125V, 350 W, 700 W.
10400 chms 2000V, —I75V. 500 W, 1 KW,
14000 ochms 2500V, — 225 V. 850 W. 1300W.
50 T's 20000 chms 2000V, — 175 V. 250'W. S00W.
4.200A%s 4500 ohms 1250V, — 45V, 500W. L EW.
4-838's 5800 chms 1250V, —16V. 500W. 1 EW.
4-805"s 3350 ohms 1250V, O 800 W. 1200W,
HE 354's 15000 ohms 2000 V. — 175V, 370 W. MO W.
175680 ochmes 2500 V. — 225 V. 460 W. 520 W.
HF-100 16000 chms 1750V, — B2 V. 350W, 700°W.
HF-200 11000 chms 2000 V. — 92 V. 500 W, 10006W.
822 4000 ohms 2000V, — 80 V. 500 W, 1000W.
16000 shms 2000V. —50V. 380'W. 760 W,
108-TH 16000 chms 2000 V. Ad. R80W. FRO W,
23000 ohms 2506 V. Adi. 480'W, SZOW.
458-TH 2360 chms 1008V, @ 350W. TOOW,
3280 ohms 1250V. O BAOW, 1000W,
4200 chms 1500V, — 10V, 830W. 1280W,



DRIVER VARIMATCH UNITS

Another application where impedcmce matching
must be considered is in driver tromsformers for closs
AB and class B amplifiers. Since in o class B ampli-
fier only one-half of the input tremsformer secondary
functions ot o Hme, impedance maiching must be
considered from the total primary to one-halt of the
secondary.

To make our analysis simple, let us assume that
we have o perfect tramsformer of the correct ratio for
the purpose intended. The impedance reflected into
the grid circuit will be equal to the impedance ratio
(totcl primary to Y4 secondary) multiplied by the
source impedance. [t is desirable to keep this im-
pedance as reflected in the grid circuil much lower
thon the impedance to which the grid is driven ot
high levels. That is, if our grid drops from infinity
to 200 ohms at moximum output, the reflected im-
pedance, which the translormer shows in the grid
cireuit, should prefercoly not excesd more than a
fraction of this 200 chms,

As an example, let us take the case of an ampli-
fier using type 46 tubes, operating in class B. If we
check back to o typical translormer for these tubes,
we find a ratio, total primary to ¥, secondary, of 8.2.
Since this is the voltage ratio, it must be scucred 1o
obtain the impedance ratio, which we find 1o be 10.
If we use a 46 driver, the source impedance would
be 2380 ohms. Dividing 2380 by 10, we obicin a
reflected impedance in the grid circuit of 238 ohms.
The lower we cun make this impedance, the further

- —we con- drive -our--output-tubes with low grid

distortion.

While it is possible to obtain o lower grid im-
pedance by increasing the step down ratio of cur
transformer, this connot be carried too Iar, s a
definite comount of grid driving voliage is necessary.
It is also possible to obtain the same effect by using
the same fransformer cnd chenging our driver tube,
Let us assume thal we use the same tramsformer
with o 2A3 tube. Since the plate impedemee of this
tube is approximaiely 800 ohms cnd the impedcnce
ratio of our transformer is 10, the reflected impe-
dance in the grid circuit would be only 80 ohms.
This is much less than that obtained with the 48
driver.

The use of pentodes and other high mu tubes has
been frequently recommended for class B driver
service. An anclysis of the above poragraphs will
immediately show the fallacy of this. A typical mis-
terke in this respect is the recommendation of the
AB5 tube as a driver for high power class B systems.
Since the plate resistance of this tube is 24,000 ohms,
it is readily seen that the reflected impedance will
be 30 times as great as that obtainable with a 2A3
tube having 800 ohms resistance. The very high
impedcnce which the 8BS would reflect into the grid
cireuit of our class B tubes would limil their power
appreciably; in some cases to less than half that
obtainable by using the 2A3 tube.

The UTC Veorimaich driver trasisformers ore
tapped to afford various impedance ratios so that
optimum operation con be obtained for a given
combination of driver and output tubes.

VARIMATCH UNITS FOR
PURBLIC ADDRESS SERVICE

Tubes used in PA equipment have increased con-
siderably in number during the past lew yecxs.
It iz only natural that PA amplifiers be changed over
to new tubes such as the beam power tubes as they
become available. To eliminate obsolescence and
clso for use on special PA equipment, where uni-
versal matching is essential, the UTC PA Varimaich
transiormers have been designed. These units have
secondary impedances. for voice coils. and lines

" and have a tapped primary crrangement covering

SIE

many impedance combinations.

PA VARIMATCH TRANSFORMERS

UTC PA Verimadch tremsformers are designed with
universal tapped primaries which will match prac-
tically any PA output tubes. The available connec-
tions for the PVYM 1, 2 and 3 are as lollows: :

Pri. Impedance foin Connect to
14,000 ohms 304 6107 1-59 (P-B-F)
10,000 ohms Z21ic4; 6108 1-5-8  (P-B-P}
8,000 chms 4.5-5 (P-B-I)
7,000 chms 1 to 4 26 (P-B)
8,000 ochms lto4; Bio8 2-5-8 (P-B-P)
5,000 chimns Z2to4; 6108 3-5-7 (P-B-P)
3,000 ohms Ito4 608 3-5-7 (P-B-P}

Connect to Sec. Impadonce
A&D 16 ohms
A&C 8 ohms
B&D 5 ohms
A&B 3 ohms
C&PD 1.5 chms

- ~Typicet-tube-combinations that are taken care of
by these primary impedaonces cre:
14,000 chms—Pushpull 47's, 2A5's, 42's, and other similar
pentodes
10,000 ohms—Pushpull 59 triodes, 71A's, BBS's, 6F6 pen-
todes, and Class B 8A6, 19, 53, 48, 79,789
8,000 ohms—Pushpull 250, 245's, 43’5, 2A5 tricdes, 42
iriodes, stc.
7,000 chms—Single 2A5 pentede, 42 pentode, 31 triode,
33 pentode, 47 pentode, 82 pentode
8,000 chms—Class B pushpull 48's, 5%, 6F8's fixed bias,
8LA's ABy, single 31, 46, 53§ pentode
5,000 ohms—Pushpull self bias 2A%'s, 6A3's, BL's at 250
volts 46's ot 300 volts
3,000 ohms—Pushpull fixed bics 2A3's, BAS's
Impedonces differing somewhat from the imped-
ances noted above can be accommodated by the pri-
mary winding. A corresponding chemge is obtained
in the secondary output impedance, In other words, if
pushpull 6L6s were used ol the 400 volt operating
condition, the matching impedence is 6600 ohms.
The 6000 cohm connections would be used for this
application with the result that all secondory im-
pedances would be increased 10%. In other words,
the 5 ohm connection would be 5.5 ohms; the 200
ohm connection, 220 chms, etc. In o similar monner,
the secondary impedances con be changed up to
30% from the normcl value with a corresponding
chemge in the primary impedance. For exampls, if
a B ohm voice coil were connecied across the 5 chm
taps, then the primary impedance shown would be
multiplied by 6. In other words, the 5000 chm plate

to platé connection would become 6000 ohms.



LINE VARIMATCH TRANSFOEMERS

UTC Line Varimateh Tramsformers are designed to
match voice coil impedances to o 500 chm line,
where the speckers are localed ot some distance
‘from the audio amplifier. The veice coil impedances
available on these units range from 1 to 30 chms,
so that cny speaker or group of speckers can be
meatched (see chart). Where speckers ore to be

e connected in groups to one tromsformer, it is always
rreferable that parallel connection be used to elimi-
nate the possibility of mulliple resonance. It is «lso
importemt to remember that if two speckers of dif-
ferent impedances oare connected in parallel, the
lower impedomce speaker will develop greuater
power. If connected in series, the higher impedonce
specker will develop greater power.

The efleciive impedance of a group of speakers connected
io one iransformer con be calculated in the following
manner;

For speckers in series, add all the impedonces. Tor ex-
ample, the sffective impedancs of « 2 ohm and fwo 4 ohm
speakers in series is 2 4+ 4 + 4 = 10 chms.

For identical speckers in parallel, divide the impedonce
of ome specker by the number of speakers used. In other
words three 15 ohm speckers in perollel would hove an

-
wn

effective impedance of — = 5 ohms.

3

For two different speckers in porallel, divide the praduct
of their impedences by the sum . of their impedances. Thett
is, the impedance of « 4 and 12 chm speaker in parallel

4 X 12

would be -
412

For o number of different speakers in porallel, add the

reciprocals of the individual impedances and then toke the

reciprocal of this sum. I three speckers having impedances

of 2. 4 cmd 8 chms were connecied in parallel the impedance

= 3 chms.

M
ik

Yy 875

would be 1.1 chms.

Y + Y A

T

PARALLELING LINE VARIMATCH UNITS

If the individual speckers or groups of speakers
are located at some distemce from each other, sep-
crate Line Verimatch tremsformers must be used.
The 500 ohm output of these units can then be con-
nected in parallel to the amplifier. A single speaker,
four speckers in series porallel, or nine speakers in
three series—three parcllel groups, will effect «
direct 500 chm impedance for maiching to the ampli-
fier. For other combinations, the 500 chm outpuis of
the LVM units should be connected in porallel and
then matched to the cmplifier by using the correct
tap on a Line Varirmaich Autoformer unit. The cuto-
transformer is tapped at 500, 250, 167, 125, 100, 83,
71, 62, 55, emd 50 ohms for frem 1 to fen 500 ohm
lines in porallel respectively.

LINE VARIMATCH IMPEDANCE COMBINATIONS

Voice Coil Impedance

Voice Coil Impedonve Voice Coil Tmpedancs

Connact also with 500 ohms with 500 ohms with 500 chms
Voice Coil to join join connected to ASE connected to B&CT connected 1o ASC
2 and 3 Zte B 3 to 7 A 2.5 2
1 and 2 1o 7 2 to 8 L 5.25 5 £
3 and § 3 tc 4 5 108 1.25 8. 62
1 and 3 11ts B 3 to 8 2.5 s, 1.25
2 cod § T 210 4 5 t0 7 a 20. s
1 and 8 2 to 7 4 25. 2
1 and 6 2 10 4 45 28, 2.25
8 and 6 it s 5 a1 2.5
1 and 8 2 1o 6 6.5 40, 3.3
1 and 5 I to 4 5 1o 8 75 A 2.8
s & & A i e 8. 50. 1
1 ond 8 3 te 8 10, 83. 5,
= 2 and 8 3o 4 11, 69, 5.5
2 ond 7 4 to 5 12. 75. 6.
1 and 8 2 to 4 14, 7.
T wad 6 1105 15. F5 o
1 ond 8 5t B 18, W 2.
2 and 8 ito5 20. 10,
1 and B ito 5 30. 15.

* This conpection gives a lew freguency loss _which is frequently desirable in PA work to eliminaie
thé overloading of loud speckers with low ireguency.
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UTC VARIMATCH TRANSFORMERS

¥M-0 Will handle any power tubss to modulate a 10 fo 25
watt Class C stage. PA-L ST e : Liat Price $5.00
VM-1 Will handle any power tubes to medulate a 20 io 60
wati Class C stage. Maximum audio output 30 watls.

PA-Z2 . List Price $8.00
VM-2 Will handle any power tubes to modulate a 40 to 120
wertt Class C stage. Moximum audio output 60 watls.

PA-3 List Price $12.50

YM-3 Wil handle any power tubes to modulate a 100 to 250
watt Class C stage. Maximum audio output 125 watls.

PEA List Price $20.00
VM-4 Wil handle any power tubes to modulate o 200 to 600
watt Class C stage. Maximum cudio output 300 watts.

PA-S - o List Price $32.50
VM-5 Will handle cny power tubes to modulate a 450 watl
to 1 KW plus, Class C sioge. Mazimum cudio culpuf 600
watts, UTS e = List Price $70.00

The secondaries of all Varimetch transformers are designed to carry the Class C plaie current.

NEW VARIMATCH INPUT TRANSFORMERS

PA-48 Push pull 45, 59 or BLE plates fo push pull 845A prime
grids. PA-2 y List Price $7.50
PA-S0AX Single 53, 56, 6CS5, 6CB tricde, BAB to Class B 53,
BAG or BER grids or single 83 to Class B 89 grids. PA-L

List Price $5.50
PA-51AX Single 46 or 6LE to Class B 46 or 59 grids. Single
15, 59, 2A3 or BLB to Class B 46 or 59 grids. Single 48 io Class
B 49 grids. Single 37, 76, 6C6 or 6CS triode to Class B 19 or
79 grids. Single 30 to Class B 19 or 79 grids. Single 89 to
Cless B 19 or 79 grids. Single 245, 42, 45 triode plate to A
prime 45's, 2A%s or 42's. PA-] List Price $5.50
PA-52AX Push pull, 45, 59, 2A3 or 6L6 plates to 2-46 Class B
grids. Push pull 45, 59, 2A3 or BLS plates to 4-46 or 53 Class B
grids. Push pull ZA3'E o 2-841 Class B grids. PA-Z

List Price $6.50

PA-53A% Push pull 42, 45, 50, 59, 2A3 or BL6 plates to two
210, 801, RK-18, 35T or 800 Class B grids. Push pull 2A-3
plates to two 838, 2034, 50T, 35T, 2114, 2424, 830B, 800, RK-18,
801 or 210 Class B grids, PA-Z e List Price $7.50

PA-59AX 500, 200 or 50 chm line to two 805, 838, 2034, B30B,
800, RK-18, 801 or 210 Class B grids List Price $7.30

PA-238AX Push pull parcllel 2A3, 45, 50, 59 or L6 to four
805, 838, or 2034 Class B grids. Push pull parallel 243, 45, 50,
58, BLE or two 2114, 845 plates’ to Class B 204A, HF-300 or
849 grids. Push pull porallel 2A8, 45, 50 or two 50T, 2114,
845 plaies to Class B 150T or HF-200 Class B grids. PA-3.
List Price $17.50

PA-512 530, 200 or 50 ohm line to two 150T, HF-300, HF-200,
2044 or 849 Class B grids. PA-3 . S List Price $20.00

UTC PA VARIMATCH TRANSFORMERS

PVM-1 TFor oll audio tubes up to 12 walts audio. Output
500, 200, 15, 8, 5, 3, 1Y, ohms. Some typical tubes single or
push pull: 19, 31, 33, 41, 42, 43, 45 47, 48, 49, 53
59, 714, 79, 89, 2A3, 2AS5, 6A8, 6F5, BVE, 25A6, 2516 PA-L

List Price $5.00
PVM-2 For oll cudio tubes up to 30 watts audio. Output
500, 200, 18, 8, 5, 3, 1l; ohms. Some lypical tubes for single,
push pull, or push pull parallel: 18, 31, 33, 41, 42, 43, 45, 46,
47, 4B, 49, 50, 52A, 300A, 53, 59, 7IA, 79, 89, B4l, 843, 1602,
243, 2A5, GA6, 6F6, 6L6, 6VE, 20A6, 25L6. PA-Z

List Price $8.00

PVM-3 For all cudio tubes up to 60 walts audio. Ouiput
500, 200, 16, B, 5, 3, 1}z chms. Some typical tubes in push
pull parallek 42's, 45's, 46's, 50's, 5%'s, 300A's, 59's, 2A3's,
DAS's, 6FF's. In push pull self or fixed bias: 6LE's, 10, 807's
B801's. PA-3 List Price $512.50
PYM-4 For all cudio tubes up to 125 watts qudic. Output
Soo, 200, 16, 8 5, 3, 114 ‘ohms. Some typical tubes push
pull parallel: 8L6's, 10, 807's, 80l's, push pull 845's, 800's,
ete. PA-4 2 I— Lizt Price $20.00
PVM-5 For all cudio tubes up to 300 walts audio. Ouiput
500, 200, 16, 8, 5, 3, 11y ohms, Typical tubes: 211, 2424, 2034,
830B, 852, 838, 4—800's, 4—845's, ZB 120, etc. PA-S.

List Price $32.50

LINE VARIMATCH UNITS

The UTC Line Varimaich Units will match any voice coil or group of voice coils to a 500 chm line. Impedance range is
trom 2 to 75 ohms in 50 combinations, UTC Line Varimetch Autoformers will match one to ten 500 oam lines or LVM 500 ohm

windings to the 500 chm outpul of an audio cmplifier.

LVM-1 15 Watt Line Varimatch unit. 500 ohms to variable
voice coil winding .2 to 75 ohms. PA-1 casze. List Price $4.50
LVM-2 40 Walt Line Varimaich unit. 500 chms to voics coil
winding of 2 to 75 ohms. PA-Z case. ......List Price 57.00
LVM-3 75 Walt Line Varimatch unit. 500 chms fo voice coil
winding of 2 to 75 ohms. PA-3 case. . List Price $10.00
LYM-10 Line Varimatch Autoformer. 500, 250, 187, 125, 100,
83 71, 62, 50 ohms. 12 Watts, PA-] case. List Price $4.50
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LYM-11 Line Varimatch Autoformer. 500, 250, 187, 125, 100, 83,
71, 62, 50 ohms. 30 Wails. PA-Z case. . ... List Price $7.00

LYM-12 Line Varimatch Autofermer. 500, 250, 167, 125, 100,
83, 71, B2, 50 ochmas. B0 Walts. PA-3 case. List Price 310,00

LVM-13 Line Varimatch Autoformer. 500, 250, 167, 125, 100,
83, 71, 62, 50 ohms. 125 Watts, PA-4 casze. List Price 518.00

LYM-14 Line Vapimatch Autoformer. 500, 250, 167, 125, 100,
83, 71, B2, 50 chms. 300 Watts. PA-5 case.. List Price $25.00
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