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I n the field of transformer design and production Peer
less Electrical Products, division of Altec Lansing Corpora
tion, holds a unique posit ion. The Peerless engineer ing 
staff specializes in the development of audio transformers 
of unusual quality fo r high fidelity ampli fiers, public address 
systems, broadcast and recording applications, and in the 
design of custom transformers with specialized app lica
tions in all types of complex electronic devices. 

Peerless production quality is maintained through the care
fu l selection and continual testing of the finest raw materials 
and the intelligent combination of mass production tech
niques and hand-cra ftsmanship. 

In many electronic applications there is no margin of error. 
A fault in a guided miss ile cannot be corrected. For this 
reason, Peerless transformers are tes ted through all stages 
of production in a manner which exceeds the highest ac
cepted quality control standards arid guarantees the absolute 
reliability of every unit sh ipped from the Peer less plant. 

Transformers engineer ~d and built by Peer le_ss intlude 
units from 1 /8 of a cubic inch to more than 8 cubic feet; 
from fractiona l voltages to 50,000; from less than one cycle 
to a half megacycle , and in one, two, and three phase or 
phase changing configurations. Const ruction catego ries 
cover the entire range from open frame construction to 
potted, hermetically sealed and vacuum impregnated units. 
Peerless transforme rs can be· varnish t reated , fos terited , 
epoxy or silastic impregnated and encapsulated. Hermeti 
cally sealed units can be compound, res in, minera l or 
silicone oil filled. 

All Peerless transformers, whethe r for commercial audio 
appl ications or for such str ingent mili tary spec ifications as 
MIL-T-27-A and JAN-T-27, are fully representative of the 
engineering, production, and testing integrity which has 
made Peerless famous. This catalog contains all of the 
audio transfo rmers regular ly manufactured by Peerless and 
a description of six custom uni ts wh ich are typica l of the 
Peerless product ion and enginee ring facility. 

Whatever your transformer needs, Peer less engineers can 
design to any given milita ry or commerc ial specification 
with in the broad ranges descr ibed, and manufacture in 
any quantity. 

( Please turn to Inside back corer) 
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The transformers in this catalog represent the 
most advanced developments in the sc ience 
of audio transformer design. In this outstand
ing group, the audio designer and builder 
will find the transformers required for the 
design of any high fide lity amplifier. The 
matched units, thra.ugh their wide scope of 
applications and performance characteristics, 
contribute to the finest and most advanced 
quality circuits. 

They are grouped by general type: 
Power Transformers ........ Pages 2-3 
Input Transformers . ....... . Pages 4-5 
Output Transformers . ..... .. Pages 6-7 
Impedance Matching 

Transformers .. , ... . . ..... Page 8 

The three latter groups contain two classes 
of transformers-the Standard and 20-20 Plus. 
The Standard transformers are ideally suited 
for applicat ion within audible frequency 
ranges and are guaranteed to meet or exceed 
their specified power rating. The 20-20 Plus 
transformers should ,be applied when excep
tionally wide frequency response is desired. 
These transformers have frequency ranges 

greatert~an20-20,000cps, some having ranges 
of 10-100,000 cps, and are guaranteed to meet 
or exceed their published frequency range. 

In addition to complete specifications on every 
transformer, this catalog contains perform
ance analyses of representative transformers 
of each group. In each case, the indicated 
analysis may be considered typical of the 
performance characteristics of the group as 
a whole. 

A special Peerless "user counseling" service 
is availab le, for complete assurance of maxi
mum performance of each unit. Address 
correspondence about performance and 
applications of Peerless transformers to: 
Design Assistance Service, Peerless Elec
trical Products, 9356 Santa Monica Boulevard, 
Beverly Hills, California. If your requirements 
preclude the use of commercially available 
transformers, consult this service for infor
mation on custom design and manufacture. 
Peerless research and engineering facilities 
perm it efficient development, design, and 
manufacture of custom, specialty transform
ers for any individual need, regardless of 
quan'tity or application. 
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Combination Plate and Filament Transformers 

These power transformers, with the exception of R-800-A, are fully 
encased and finished in Peerless gray enamel to harmonize with the 
Peerless audio transformers. They are potted with a specially for
mulated compound which prov ides high thermal conductivity between 
the transformer and the case for most efficient heat dissipation. 

Low winding resistances insure good regulation of output voltage 
under varying loads. Filament winding capacity is provided in excess 
of requirements to permit the addition of auxiliary loads such as 
separate potential for grid bias supplies. The primary winding is 
isolated by an electrostatic shield consisting of an over-lapped, 
insulated turn of sheet copper used because of its hig her conduc
tivity and lower Impedance, especially with radio frequencies. The 
insulated overlap prevents fringe leakage between the separated 
windings. 

Each transformer in this group, with the exception of R-800-A and 
R-815-S, has a laminated core of grain oriented silicon steel. 

Diagram A 
§ 100 r::D""c-,-..,... ..................... ..,......,....,-..-..-..-,--.--,......,,.....,,-,..,..,.....,......,......,..,.-r-....--.--.-............................. -
~ 6801--!'""'i~l-l--t-t---+-+.--.t-+ ................ ~ .. ._f;;-;;;l;;.d,-i---i-;;;;;; • .i;-=f;.;-;l;;~;;±--±_±.~_t:::::1~.~-='".--I:-=+-+~ 
u ~ t-HHH-t-t-t--+--+-+-t--t--t-++++++-+-+-+-i-i-HHHH-J-J4-+-+-l 
g 640 t-+-t-HHHHH-+-+-+-+-+-+-+ -+ -+-+-+-+-+--t-+- +-+- t-t-HHHH-+4-< 

The diagram and chart Illustrate the performance of 
the R-631- F Transformer. The full plate winding of 
the R-631-F was connected to a load through a Type 
5U4BG Rectif ier Tube and a filter network . The six 
volt filament winding was lo aded to six amperes. 
The filter sysiem consisted of two C-325-F filter 
chokes connected In parallel and two 20 mid filter 
capacitors. Two sets of measurements were made, 
one with and the other without the input capacitor 
ident ified as C1 and shown in dotted lines on the 
diagram. In both sets of measurements, . the high 
potential output current was first adjusted to one
fourth of rated current (56 ma) and then full rated 
current (225 ma), The voltage measurements are 
indicated on the voltage scale. The tempera ture 
scale shows the two extremes of measuremen t tem
peratures. At the left can be seen the DC output 
voltages for four conditions of test and the corres• 
ponding rms winding potentials, at an ambient 
temperature of 25°C. and w ith the transformer "co ld ." 
At the right of the scale will be found the corres
ponding voltages with the transformer operating in 
an ambient tempe rature of 58°C. and w ith its ultimate 
temperature rise of an additiona l 35°C. Thus, under 
normal operating conditions, such as those encoun
tered in a relatively closed cabinet, a practically con
stant regulation of the transformer and the filter 
chokes Is indicated . 
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Filament Transformers 

These transformers provide additional filament current capacity. 
They may be used back-to-back with any Peerless plate and filament 
transformer to furnish isolated AC up to 115 volts. 

Frequently this potential is used by powering a low current rectifier 
to supply the DC bias voltage for an amplifier power stage. Variations 
in bias voltage are obtained by connecting the 6.3 volt winding of the 
F-012-X to the 6.3 volt winding on the power transformer for an 
approximate 115 volts, 5 volt winding for approximately 90 volts, or 
one side of the 6.3 volt winding and the center tap for approximately 
60 volts. 

Smoothing Chokes 

. The casings of these smoothing or filter chokes are of the same 
general style and construction as those of the power transformers. 

These units provide varied application. Two C-325-F chokes in 
parallel will operate at 5 henrys with 240 ma of DC, developing only 
120 ohms of DC resistance. Simila rly, a pair of C-390-F chokes will 
operate at 5 henrys with 400 ma of DC, developing only 75 ohms of 
DC resistance. 
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Diagrams B and C 

Two inductance-current curves extending over a current range of 
10:1 illustrate current flow capacity of Peerless smoothing chokes. 

. ... 
, .. ~ ... _ 

- -· ... ,.._ ,... -..... -- --... ---~ - --... -.... 
- -· ---· --

~ 
-,- ---...... - . i-----

CURRENT, ma DC 20 40 60 80 100 120 

~ 20 
er 
z 
w 
:i: 

~ 
w 

I""' -

- r- 1-o i-, --,.. . . -
... __ 

- ---
140 160 

--i-- -

Superimposed AC= 
@6 0CPS 117.S'w ____ _ 

82,SY -------
10, v- • - • -

--~ - -1-

r- --~ 
.,_ 

~ ~ . ---
180 200 

~ 15 

<( 
~ -1-

u 
:::> 
0 
~ 

10 

CURRENT, ma DC 12 36 48 60 12 84 

CASE A CASE E CASE F CASES CASE X 

QI!~ ~II~ ~ ~ 00 
.. All primarles are 117 v. 00 cycle. 
t All trnnstormers in this oroup nre suppl iad 
v,ith oloctro,static shie ld, 

'f'M aximu m op&tali no level, 1 mw reference. 

•Impedance is total of tv/0 separate ·.-.illdi ngs , 
0 ThP.Mt unil s m11y &ISO be 0SC(1 ti$ br idQino 
transformers.. Complete applicat ion data in 
~ach packing box.. 

COMBINATION PLATE AND FILAMENT TRANSFORMERS,.t 

Type 
Numbor 

High Volta9e Secondary 
AC Volt s DC MA . 

FIiament Current, Amperes 
s v. 6.3 V.C.T. 

Dimensions. Inches 
Height Depth Width 

R-34o-F 32S·O·m 100 s. 5. 4-3/8 3-1 /16 2-3/4 

R-490•F 350·0·350 200 3, e. 5-S/1e 3-15/16 3-3/8 

R-562-F 400-0-400 220 3. 6. S-5/16 3-15/16 S-3/8 

R-631-F soo.,435.0.435.500 225 3. 6. 6 4-3/4 4-1/16 
(Has 100 V tap for C bias ) (Replac es the R·63CH In a lar ge, case) 

R-800-A 400-0-400 300 4. 4.-5. 4-3/4 S-1/8 3-15/16 

R-815,S SS0-275·0·275-550 280 from SSCM>-550 e. 
40 from 275-0-275 

4.-4.2•,9 8-3/8 S-1/8 5-1/8 

FILAMENT TRANSFORMERS 

Type Secondary Current. Amperes 
Numl>er &,av. C.T. 

F-012-X 

F-139-E 

Tvpe 
Numb er 

C-325-F 

t. 

8 

Current 
D.C. MA . 

120 

200 

lnduclan ee 
Honrys 

10 

10 

Test Volts 
R.M.S, 

2000 

2000 

Resistance 
Ohms 

240 

150 

Primary Volts 
60 Cycle 

117 

117 

Oime-nslons. Inches 
Height Doplh Width 

1·$/8 2-7/8 1-5/8 

3·1/2 3-1/8 2·7/8 

SMOOTHING CHOKES 

Test Volts 
R.M.S. 

1500 

1500 

Dimonslons, Inches 
Height Depth Width 

3-7/8 2-13/16 2-7/18 

4-15/16 3-9/16 3·3/16 

..... _ 
......... 

108 

Wolohl 
lba, 

4 

8 

9 

t t- 1/2 

12 

18 

Weight 
lbs . 

1/2 

3·1 /4 

Weight 
lbs. 

,. 

~I"-. 
..... .... 

120 132 

Superimposed AC = 
82.5 V @ 60 CPS 

List 
Price 

$28.00 

$35.00 

~5.00 

sss.oo 

$34.00 

$72.00 

Lill 
Price 

$8.75 

$14.00 

list 
Price 

$13,00 

$23.50 

3 
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These units have high maximum operating levels and low insertion 
loss . They are encased in Peerless gray enamel casings. The 
K-308-0, a Standard quality transformer, is magnetically shielded 
to 60 db. 

The K-241-0 is a 20-20 Plus transformer of comparatively small size 
in relation to its performance chacteristics. Its primary balance 
places it in a class with repeating coils (See Chart H). It is mag-

. netically shielded to 90 db. 

The S-217-D is a 20-20 Plus line level output transformer. It may be 
used as a high level input transformer by connecting to either sing le 
or push-pull grids. The precisely balanced low impedance winding 
provides excellent line term ination . 

6 7 8 9 1 
1000 

Diagram D 
Distortion character istics of the K-308-D operating 
at madmum rated level between matching Imped
ances. 

- - - - - 0 dbm INPUT, SECONOARY TERMINATED 
OSCILLATOR RESIDUA L DISTORTION 

Diagram E 
Frequency response of the miniaturized K 308-D 
under several conditions of operation. 
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Diagram F- Frequency Response K-241-D 
Frequency response curves of four operating conditions, divided into two parts. 
The first shows response at maximum rated powe r level both with the trans
former terminated res istively and unterm inated . The same conditions of opera
t ion are shown in the second part excepting the - 60 dbm level which Is 
representative of microphone output. Extreme performance stability is illus
trated by the frequency responses taken at widely different power levels and 
under two extremes of operations; that is, with open c ircu ited secondary and 
with fully loaded secondary . Performances between these extremes ere within 
the Illustrated limit ing curves. 
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Diag ram G- Harmon ic Distortion K-241-0 
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Distor t ion cha racteris t ics are show n under three cond itio ns. 

a . Full rated input wi th an open secondar y. 
b. Full rated input with prope rly te rminated secondary. 
c. Input at O dbm wit h properly terminated secondary. 
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Diag ram H - Longi tudina l Current Cancelling Characteristics K-241-D 
The attenuation of longit udinal currents , measured on the 600 ohm input con
nection, is sho wn In db below the relative steady-state transmission level. 
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TyPo 
Numb e< 

K·2'1·D " 

Frequenc~ r•aponse Is guara nteed on •11 20·20 p1u1 t ranaform era 

INPU Y TRANSFO RMERS (20-ZO PLU S) . 

Doecr lotlve Dale 
Max, Impedance. Ohms Primary DC MA. 

Levol T Primary · Secondary Max. Unbal. 
Olm-.n1lon 1, lnchos 

HOIOhl Depth W idth 

FroQuoncr roaponse. :f:1 db: 10-25,000 +a 5()().28C>- o 2-3/4 1-1 /2 2 
cp1, Pt lma ry ba lanced to atten uale Ion· dbm 12'S.31 10,000 • 
olh,cfl~I current, In ea:cos, ot SO db. or or 
Sec . may bo usod slngle ended or In 6()0.340- M,000 • 

Woloht 
Lbs, 

r;:~=-·E~~~ost~~~".t~;Jt~ b:,'o!r/i., betwttn pri .
1~:~:c. Has 90 db efectromagnetlc shlo ldlno . l nsettlon 1011 1·1/• db. Tr ansfo,mer will 

OPt"tall Into OPffl drcult o, roslsUv e load . fr &Quency resp. down 1Hs than 1 db at 1S KC, when operatod ln1o fHlltlff l oad shunted with 120 
MMFO, cao. High power t atfn9 make, transf. suit.able fo, uso as <Mlta>ut tran1t. 

Type 
Numb0t D11crlptlv. Data 

K-308-D Lino, Ml•tt or Microphone to Sgle. Grid. Mu. 
Lovol : 0 dbm "f'. 60 db mognellc shield ing. 

ST ANDARD IN PUT TRAN S FORMERS 

lmp~nce, Ohms 
Pr imary Secondary 

250 
C.T. 

50,000 

frtQ , Reno• 
:1::1 db 

30-
20.000 

wllon tttmlnaled 

1-1/2 M1 1&round 

Weight 
Lbs. 

1/4 

.. All primario, aro 117 V, 60 cycle. ·tAll lransforroors in this (lrouo are supplied wilh electro ,static shie ld. T Max.imum opetatino h:'IGI, 1 mw refe,en ce. 
• lmp0 dotW:e is total of two separate w indino s. 0 Tnese units may also be u sed a.s btidgino tran.sformers. Coroi,1oto api,licatlon data in each 0ackino box. 

2 
20000 

Llet 
Price 

$42.00 

Lill 
Price 

$15,00 

5 
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Diag ram 1.-Perfo rmance Curves of S-271-S 
These perfo rmance curves of the S-271-S are rep
resentative of the entire group of 20-20 Plus high 
level output transformers. 

Curve a. Reflected Primary Impedance with the 16 
ohm secondary terminated resistively In 16 ohms. 
The reflected impedance is uniformly 5000 ohms 
within 10% on a continuum from 10 cps to 65,000 cps. 
Curve b . Frequency response between matching im
pedances (5000 'ohm source and 16 ohm load) is 
shown to be flat within :1:1 db over the published 
frequency range. Above 100,000 cps, the response 
goes Into a smooth slope of approximate ly 8 db per 
octave, an especially desirable characterist ic when 
the transformer is used in circuits having a large 
amount of inverse feed-back . 
Curves c & d. The effects of extreme source Imped· 
ance are shown. Their slmllarlty to the "standard 
condition" (Curve b) emph asizes the adaptability of 
the transformer to modern, wide range amplifiers. 

High Level Transformers 

The five 20-20 Plus output. transformers , developed within a uniform 
performance standard and having common design requiremen ts, 
are an outstanding series. The maximum rated operating level for 
the group applies to the frequency range of 20-20,000 cps. These 
transformers handle one- half of rated power at 15 cycles and one
quarter at 10. 

The full power (60 cps) pr imary open circuit inductance is approx
imately 100 hy for each 1000 ohms of primary impedance. Leakage 
inductance referred to the tota l primary is approximately 1 mh for 
each 1000 ohms of primary impedance . Leakage inductance between 
the two halves of the primary equals the total pr imary leakage in
ductance. This represents a quality factor of approximate ly 100,000. 
Resonant frequency of the transformers occurs in the 75,000-
100,000 cps range because of the very low values of the distributed, 
stray, and shunt capacitances. Reactive values are so proport ioned 
that the high frequency droop of the transforme r is a smooth slope 
of approximately 8 db per octave. This characteristic is especially 
desirable when the transformers are included in feedback circuits. 
These transformers can be operated between a wide range of Imped
ances because of the numerically large quality fact or; nominal power 
ratings of the transformers change since they are determined by 
signal voltages across the windings as well as currents t hrough the 
windings. When this series of transformers is operated between 
impedances which are half the rated value, the power ratings can 
be doub led. On the opposite extreme, the power rating must be 
halved when the transformers are operated between impedances 
which are double the rated impedance. Under these cond itions, the 
insertion losses are also doubled or halved; this should be consid
ered in application plann ing. 
The secondaries of the transformers are bifilar wound and are fully 
balanced. They may be operated in balanced circuits or with either 
end grounded. The excellent performance characteristics of this 
group are illustrated by curves a-d , diagram I. 
The compet itively priced Standard transformers are adequate for 
nearly all power and impedance applications withi n their respective 
ratings. 
The line level transfo rmers feature nickel alloy co res, lending to 
miniaturization and two co il construction for balanced windi ngs and 
approximately 30 db of hum bucking. 
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CASED CA-SE F 

lfJ ct 
.. All 0rlmari c-s ar e 117 V, 60 cycle, 
t All 1ransformers in this proup are 
supp li ed wit h eleclro -stahc shie ld. 

?M aximum operating level, 1 mw 
rc lorc 1lCC!. 

CASE 0 CASES a, eo 
• lrnoed<>nce is lotal of lwo separate 
win dings. 

0 These units may also be used as 
brldoing trnnsformers. Comolete ao· 
ol lcalion ~eta In each oackinQ box. 

STANDARD OUTPUT TRANSFORMERS 

Type 
Number Descriptive Data 

Freq , Range 
:1:1 db 

Impedan ce, Ohms Pri. DC MA. A udio Dimensions, Inches 
Primary Se~ondary Max. Unba l. Watta Hal(lhl Depth Width 

S-448,-Q 

S-510-F 

S-52'-F 

S-542-F 

Typo 
Number 

s-211-D· 
Lino 
Level 

Slngle or p.p plates to line. 
30 db hum bucking. 

P-P platos to speaker. 

p.p plo\ea lo oooakor. 

p.p plate s lo aooakor. 

20-20,000 

20-30,000 

20-30,000 

20-30,000 

20,000 C.T. 
12,500 C.T. 

5000•3125 

10,000 C.T. 
8000 C.T . 

esooc.T. 
5000 C.T. 

5000 C.T. 
4000 C.T. 

500 C.T. 
200 C.T .-333 
250-125·50 

18-8 

16-8-4 

16·8·4 

15 

40 

60 8 

140 14 

+ 18 
dbmT 

10 

20 

40 

OUTPUT TRAN SFORMERS (20-20 PLU S) 

3-1/2 2-3/8 2-1/2 

2·7/8 2·3/4 2-1/2 

4·3/8 3-1/16 2·3/4 

5·5/ 18 $-9/16 3-1/18 

Deoc,lotfvo Data 
Max. lmpoda nco, Ohms Primary DC MA. Dlmonalona 1 lncht1 

LevolT Primary Secondar y Max. Unb<>I. H oight Depth Width 

FroQuoncy rosoonso: :±:1 db : 5. + 20 
U,000 cps. Prl. may be used single dbm 
ended or p.p, Sec. wi ndings have 
bal. cap. to gro und. 

12,500 600-300 
3125 1S0-75 
T er t-Scc Data 

3·1 /4 M/2 

Weight 
Lbs. 

1-3/4 

2 

3·3/4 

8 

Weight 
Lbs. 

1-1/4 

Lis i 
Price 

$32.00 

$23.00 

$t7.00 

$32.00 

Llat 
Price 

$84 .00 

Has C.T. tertiary of 24,5 ohms which may be used for feMback or orndod. lor eleclroslatlc shie ld. Paral lol lood la requlreU, Aalatic balance and electro• 
rn4gnotlc shl •ld prov ld&ap prox. SO db of shloldlno. ln sortlon 10110.5 db, Tr 1n1t, may be used as cxcollont lnpu t tron1f. to either a Ingle or P-P ortd s. When 
used this war balanced low Impedance winding provides excellent llno tor ml nation. 

Type 
Number 

5•232·0 

S-238-Q 

S-258,Q 

S-271-S 

S-273-S 

HIGH LEVEL OUTPUT TRANSFORMERS (2 0.ZO PLUS) 

Pd, DC MA 

Descriptive Data 
lmpo donco, Ohms Per Winding 

Primary Secondary Max. Unbol. 

FroQuency response , ± 1 db: 10· 6600 C.T. 
100,000 cps. l nsmtlon Ion 0,6 db. 1650 C.T . 
(So• doscrlpll ve dnta below) 

Freque ncy roononso, :1:1 db: 10· 10,000 C.T, 
75,000 cps. lnse<llon lou 0,6 db. 2SOO C.T. 
(Ste descriptive data below) 

Fr•quoncy rosponae, ::1::1 db: 10- 5000 C.T . 
100,000 cps. Insertion loss 0.4 db. 1250 c. T. 
(See descr iptive data below) 

Ft&quency response, ±1 db : 10- 5000 C.T. 
100,000 cps, Insertion loss 0.3 db. 1250 C.T. 
(See descriptive dato below) 

Frequency respon se, :1::1 db: 10· 8000 C.T. 
80,000 cps, I nsortlen lo ss 0.3 db . 2000 c. T. 
(Soe du<rlptlv e da la balow) 

16, 8, 
4, 1. 

16, 8, 
. , 1. 

16, 8, 
4, I , 

16, 8, 
4, 1, 

18, 8, 
4, 1, 

70 
140 

50 
100 

120 
240 

200 
400 

125 
250 

7 
14 

5 
10 

12 
24 

20 
40 

12 
25 

Max. 
LevetT 

Olmon1lon1, Inches 
Height Depth Width 

3·3/16 3-1 /16 

+43 dbm 4-1 /8 
(20 watts) 
See Dala 

3·3/18 3·1 /18 

+40 dbm 4·5/8 
(40 waits) 
S..-e Dato 

3-5/8 3-1/2 

+ 49 dbm 6-3/8 
(80 waits) 
Seo Data 

5·1/8 5-1/8 

+49 db'm 6·3/8 
(80 waits) 
See Data 

5-1/8 5-1/8 

Wolohl 
Lba. 

3-1/4 

3·1/4 

6-1/2 

18 

18 

Ll al 
Price 

$44.00 

$44.00 

$80,00 

$90.00 

$90.00 

DESCRIPTIVE 
DATA, 

GENERAL 

Maximum ralod operat ing level T applloe lo lroquoncy ,onge 2o-20,000 cps, Power ratlr,g la 1/2 at 15 cps, 1 /4 at 10 cps. Full power (60 cpa) 
pr imary OPM circuit lnductonco la appro ximately 100 Henrys to, oach 1000 ohm • of primary lmpedanc o. Leakage lnductanco, aocondory roforrM 
to tota l primary , la approximat ely 1 mh por 1000 ohm • of prlma,y lmp1danco. Leakage ln<luctanco, half primary to holf primary 11 appro• lmatoly 
1 mh por 1000 ohms of pr imary lmoedonco. Con be usM botwoon hall and doublo of rotod lmoodoncos. Far halvod lmpedanc .. , power roting, 
tuo doubled . Fo, doublod lmpt1donce1 , power ratings aro hatvod. Secondary moy bo oparotod with eith er end. o, C,T. grounded. 
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CASED 

(8 

impede.nee 

matching 

tra.nsf"ormers 

CASE E CASE 0 

~II~~ ED 

Hig h Leve l Auto 

Used for impedance matching between amplifiers and loudspeakers 
at any power rating up to 70 volts across the entire winding. Diagram 
J shows some applications of the A-262-E transformer 's step up 
and step down matching connections. An amplifier with a single 8 
ohm output can be coupled to either a 16 ohm or a 4 ohm loudspeaker 
when the A -262-E is used. 

Line Matc hing 

.. All primaries aro 117 V. 60eyclc. 

These are repeating coil type transformers. The E-204-D is the superb 
20-20 Plus unit so precisely balanced to be used, when desired, as a 
hybrid transforme r. In the conventional two transformer hybrid 
arrangement attenuations in excess of 70 db can be achieved. It is 
exceptionally useful in applications involv ing transm iss ion lines 
where performance requirements are severe. t All t,ansformers In thi s group are suopf ied w ith olectro

statlc shield. 
TMo.xlmu m operntino IP.vet, 1 mw refer ence. 
• lmoodanc e is total of two so porate win di nos. 
• These units m\ly also be used as bridging tro.nsformers. 
Complet e, a1>Plication dal a in ea.ch pack ing box. 

The E-372-Q repeating coi l is suitable for applications requiring 
ground isolation and/or impedance matching between 50 and 500 
ohms . 

Typo 
Number 

E-372·0 
Reoeat 

Coll 

Type 
Numb er 

E-204-0 
Ropoat 

Coil 

Asa 
Hybrid 
Tra.na-
former 

Typo 
Number 

A-202-E 

STANDARD IMPEDANCE MATCH ING TRANSFORMERS 

Aud io Watts Impedance, Ohms Froa . Rango Olmonsions 1 Inches 
Descriptive Data Max. 70 V lino Primary Secondary :1:1 db Height Depth Wid th 

Eleclro-static Sh ield. 60db +1a 500 C.T.-333 500 C. T.-333 20 3-1 /2 2·3/8 2·1/2 
Magnetic Shlold. dbm,.. 250-200C.T. 250-200 C.T. 20,000 

125-50 125·50 

MATCH I NG TRANSFORMERS (20-20 PLUS) 

Max. Imp edance, Ohms Dimension s, Inches 
Descriptive Data Lovol9f' Primary Secondary 

Pr imary DC MA. 
Mox. Unba l . Heloht Doplh Wi dth 

Freq ue ncy re,ponse : ::1:1 db: 5- +23 500 C.T. 500 C.T. 100 O 3-1/4 1-1/2 
80,000 cps . Eleclrostalic shie ld. dbm 125 C.T. 125 C.T . 

::.~~ti:h1~i~-;~~v1d~d o~~~~·:~so·3b 600 °6.r. 600 °C.T. 
magnetic eh le ldlng . 150 C.T. 150 C.T . 
Attonuotos lo no ltud lnal curre nts 80 db In bal. ci rcuit In fr eq. range up to 70,000 cps. Insertion loss 0.4 db. 

Weight 
lbs. 

1-1/2 

Weight 
lbs. 

1-1/4 

list 
Price 

$35.00 

List 
Prico 

$67.00 

·- -------- ------------
Th is proclso matchlno transf. Is an oxcollont hybr id unit for operation from Total lmoodoncO$, Ohms 

lwo 250/300 ohm eourcoa . Baloncln g resistor of aporox. 125/150 ohms r.o· Prl. Prl . 1 Prl. 2 
quired In prl. circu it. For max. atlcnu.otJon botwaon sourcoa tho t xact value 
of resistor should be dotormtn&d fro m measurements made in ci rcuit where 500 250 250 
tr anaf. la used. Correct val ue wlll yleld average o.ttonuat&on of 27 to 30 db with or or or 
a max. attenuation of approx. 50 db al somo point botWAJon 500 cpo ond 1000 cpa. 600 300 300 

IMPEDANCE MATCHING AUTO T RANSFORMER (20°20. PLUS) 

lmp ode nco, Max. Dimensions, Inches 
Descrlptlvo Dal • Ohms Insertion Loss level,.. Hoioht Doplh Widt h 

Frequ ency response. :!: 1 db: to,. 16, 8, 4 .5 db. 48.7 dbm 4·3/16 3·1/16 3·7/16 
100,000 cps. or or (75 woll a) 
May bo usO<I In any combination 8, 4, 2 1.0 db. or 
of rated Impedances, step~up or 44.7 dbm 
step-down. (30 watts) 

Sec. 

50(>-125 
or 

600-150 

Wolghl 
Lbs. 

';-3/4 

Max. 
level,.. 

+ 23 
dbm 

Lisi 
Prlco 

$31.00 



problem 1 ------solution 

problem a 
--

solution 

problem 3 --
solution 

problem~ ---:c solution 

problem 5 --
solution 

_problem 6 
,---a- -

solution 

Deslin a charging reactor with an Inductance of 4.85 henrys (±7%) at 150 ma, DC, and an Inductance linearity 
of 20%. It should operate at 8000 volts DC, be tested at 14,000 RMS volts, and continuously useable In the fr&
quency range up to 2000 cps. It should have a maximum temperature rise of 125°C In a standard ambient, also a 
maximum effective capacitance of only 60 mlcromlcrofarads when measured In the frequency range between20 
and 25 megacycles. Other prime factors are minimum weight and dimension. Construction to be In strict accord
ance with the applicable requirements of MIL-T-27. 

Inductance: 4.85 henrys :l::5%@150 ma, DC • Linearity: 10% • Operating-Voltage: DC=8000 • Test Voltage RMS: 
16,000 • Useable at F up to: 2000cps • Maximum Temp. Rise: 100°c • Ambient Temperature: 25°C •Max.Effective 
Cap.: 51 micromicrofarads (measured at 20-25 megacycles) • We ight: 2-3/4 lbs.• Dimensions, nominal: H-3-1 /2" 
+3/8' terminal, W-2-7 /8", L-3-13/16"'. 

Design a miniaturized 400 cycle fllament transformer for airborne operation. Transformer to operate In an 
ambient temperature ranging from -55°C to +1oo•c. The maximum allowable temperature rise to be 60° over 
ambient. Dimensions cannot exceed 2-7 /8" high, by 2-7 /16" wide, by 2-1 /2" long; nor can the weight exceed 
2 pounds. The primary source to be 115V, with primary Insulation for SOOV RMS hipot. An electrostatic shield 
Is required between the primary and secondary. The secondary Is required to deliver 10 amperes at SV (C.T,) 
±3%, have a total maximum capacitance of 60 mlcromicrofarads to other windings, shield, and core, and be 
able to stand a high potential test of 21,000V, RMS, @ 60 cycles. Construction to be In accordance with appll
cable parts of MIL-T-27, grade 2, Class B. The above are given as maximum dimens ion and minimum performance 
requirements, greatest possible improvement in size, weight and performance requested. 

FIiament transformer, Fosterite Impregnated • Primary: 115V, 380 to 1600 cps. Hipot at 1000V, RMS, 60 cps 
Electrostatic shield grounded to core.• Secondary: 5V, C.T. :1::1 /4%@ 10 amp. Hipol at 25,000V, RMS, 60 cps. 
for one minute. Distributed capacitance to other winding, shield and core: 50 micromicrofarads. • Temperature 
Rise: 30°C • Ambient temperature range: -55°C to +100°c ·. Weight: 12 ounces• Dimensions: H-2-1 /4" +3/8" 
terminal, W-2-3/16", L-2-1 /2". 

Design a miniaturized 400 cycle power transformer for airborne operation, with a three phase prlmMY and three 
secondaries: three phaae, two phase and single phase. Transformer to operate In an ambient temperature 
ranging from -55°C to +85°C. The maximum allowable temperature rise to be 40°C over ambient. Transformer 
to operate at altitudes up to 50,000 feet. Dimensions cannot.exceed 5" high, by 2-1 /4" wide, by 2-t /2" long, nor 
can the weight exceed 2-1 /2 pounds. The primary source to be 115V, 400 cps, three phase. The three secondary 
loads to be (a) 30V, three phase, at 1.8A with .Slagging power factor, (b) 30V, single phase, at .4A with .7 lagglng 
power factor, and (c) 115V single phase, in quadrature with (b) ±5°, at .47A with .7 lagging power factor. 
Secondaries (a) and (b) to be loaded continuously with (c) loaded Intermittently. All secondary windings to be 
ended in four terminals. Construction to be In accordance with applicable parts of MIL-T-27, Grade 1, Class A. 
The above are given as maximum dimensions and minimum performance requirements , greatest possible 
Improvement In size, weight and performance requested. 

Power transformer, three phase, 400 cps to one phase, two phase, and three phase. Construction: Grade 1, 
Class A, to MIL-T-27 • Ambient Temperature range: -55°C to +as•c • Temperature Rise: 35°C • Primary: Three 
terminal, three phase, 115V, 380-420 cps, per phase• Secondaries: Total of four term inals (a) 'Jl>V, three phase at 
1.BA and .5 lagging power factor. Continuous duty. (b) 30V, single phase at .4A and. 7 lagging power factor. Con
tinuous duty. (c) 115V, single phase, at .47A, .7 lagging power factor and in quadrature with (b) within :1::1°. 
Weight: Two pounds• Dimensions: H-4-1 /32" + 1 /2" seven terminal header; W-2-1 /32"; L-2-9/32". 

Design a miniature audio Input transformer for airborne operation. Transformer to operate In an ambient tem
perature of +85°C, and to conform to the applicable parts of MIL-E-5400 and MIL-T- 27. Duty cycle to be con
tinuous with a minimum life of 1000 hours. Transformer to couple a 300 ohm source to a tube grid. Step-up turns 
ratio to be 1 :17 minimum, with the maximum possible desired. Frequency response to be flat within 0.75 db from 
20 cps to 7,000 cps, and flat within 1.2 db from 15 cps to 10,000 cps. Maximum signal level to be 500 mv@ 20 cps 
in 300 ohm primary, Electrostatic shield required between primary and secondary. Electromagnetic shielding 
to be 40 db minimum. Size to be kept minimum but must not exceed 1-1 /8' x 7/fr' x 1-3/8· high. 

Audio Transformer, low level Input, miniaturized.• Construction: Grade 1, Class A, MIL-T-27 • Duty Cycle: 
Continuous • Life: Greater than 1,000 hOurs. • Ambient temperature: +85°C max. • Primary: Three terminal , 
center-tapped winding, 300 ohms nominal impedance.• Secondary: Two terminal wind ing, 125,000 ohms nominal 
impedance. • Turns ratio: 1:20-1 /2 • Electrostatic Shield: Between primary and secondary. • Electromagnetic 
Shield: 45db • Frequency response: 20 cps-7,500 cps, flat within 0.5 db and 10 cps-10,000 cps, flat within 1.0 
db with 125,000 ohm load.• Maximum Input voltage: 500 mv at 20 cps.• Dimensions: 1• x 11 /16' x 1• high + 1 /8" 
terminal. 

Design an hermetically sealed, miniaturized, power supply to provide 6600V, DC, at 100 mlcroamperes load, 
when connected to a source of 115V, 400 cps. Power supply to operate In an arnblenttemperature range between 
-ss•c and +ss•c. Minimum life to be 5000 hours at full load. Full load Input current must not exceed O.OSA. 
Output voltage regulation, no load to full load, to be 400 volts DC maximum. Maximum ripple voltage at full 
load to be 250 volts, peak to peak. Casing to be in accordance with the applicable requirements of MIL-T-27. 
Power supply to have low external magnetic field. Preferred maximum dimensions to be 3-3/4" x 3-3/4• x 1-3/4' 
thick. 

Power supply: Hermetically sealed, AC to DC.• Construction: Oil filled metal casing in accordance with applicable 
requirements of MIL-T-27. • Duty cycle: Continuous • Life: Greater than 10,000 hours (measured). • Ambient 
temperature: +as•c maximum, -55°C minimum.• Input: Two terminals, 115V, 380 cps to 420 cps.• Input Current: 
.045A at full load. • Output: One terminal and case, 6600V DC at 100 microamperes. • Regulation : 350V, no load 
to full load. • Ripple voltage: 200V peak to peak. • External field: Nil. • Dimensions: 1-17 /32" x 3-17 /32" x 3·19/32" 
+1 -1 /16' over terminals. 

Design an hermetically sealed 400 cps output transformer for use in a servo amplifier with a high degree offeed
back (Mu-P-100). Frequency response to be linear within 3°db from 200 cps to 170,000 cps, with no dips or peaks. 
Primary Impedance to be 6,000 ohms, center-tapped, with a maximum DC resistance of 60 ohms. Primary OCL 
to be 4 henrys minimum when measured at 30V, 400 cps, and with 7.5 ma of DC flowing through the total winding. 
Secondary Impedance to be 500 ohms, center-tapped, with a maximum DC resistance of 6 ohms. Secondary 
rated output to be 140V @ 400 cps Into a 500 ohm load. Transformer efficiency to be 95% minimum. Ambient 
temperature range to be from -55°C to +tos •c. Maximum altitude to be 70,000 feet. Casing to be In accordance 
with the appllcable requirements of MIL-T-27, with preferred dimension limits to be 2-1 /2' x 2·3/4 · x 2-3/16", 

Output Transformer: 400 cps, high level, hermetically sealed. • Construction: Grade 1, Class B, MIL-T-27. 
Maximum Altitude: 70,000 feet. • Duty Cycle: Continuous.• Life: Greater than 10,000 hours.• Ambient Tempera
ture: -65°C to +105°C. • Primary: Three term inal, center-tapped winding, 6000 ohms nominal impedance. 
Primary Resistance: 45 ohms. • Primary OCL: 5 henrys, measured at 3/JV, 400 cps, with a 7.5 ma. DC. through 
winding. • Secondary: Three term inal, center-tapped winding, 500 ohms nominal impedance. • Secondary 
Resistance: 5 ohms. • Rated Operating Level: 140V, 400 cps across 500 ohm secondary load.• Efficiency: SS°/4. 
F,requency Response: 200 cps-300,000 cps, flat within 1.0 db, and 200 cps -550,000 cps, flat with in 3.0 db. Smooth 
respopse,-no''d.iscontinuities. • Dimensions: 1-1 /2" x 2·3/4' x 2·3/16" high +5/8" termina ls. 
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