Sec. 5600
FREED TRANSFORMER COMPANY, INC.

BROADCAST QUALITY COMPONENTS

Modern high fidelity broadcasting and transcription ‘equipment requires the use of “Audio™ —
transformers of utmost quality and relisbility in performance. Freed broadcast quality components
have been designed to meet these reqiirements. They are wide band, high fidelity components
with low distortion throughout the audio range and beyond. Frequency response for most units is
in the order of == 1DB from 20 to 20,000 cps and for high level output transformers in the order of
== 0.5 DB from 20 to 30,000 cps.

These units feature astatic construction, longitudinal balance, high efficiency, uniform response,
and constant impedance match throughout the audio frequency spectrum. Maximum neutrslization
of stray fields is accomplished through the use of hum balanced coil structures and multiple alloy
shielding. Equal high fidelity response is assured on every tap of any universal impedance winding
without line reflection of transverse coupling.

All broadcast quality components are thoroughly impregnated in a special non-hygroscopic
varnish and fully encapsulated with a moisture proof, high melting compound.

All broadcast quality components are hermetically sealed.

All units are tested in accordance with and meet “"EI A" standards.

Almost all units are designed with universal inpedance windings to insure greatest versatility.

A full line of high Q reactors complements this series of audio transformers.

i COPYRIGHT 19590 FREED TRANSFORMER €0, INC,
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

BROADCAST QUALITY COMPONENTS

INPUT TRANSFORMERS

CASE DIMENSIONS Frequency Response 20-20,000 C.P.S. ==1.0 DB
Maximum Equiva- Maximum
Impedance Level Power ent Pri. D.C. D.C.
Catalog ms Level Shielding per Side Unbalance | Case
No. Application Primary Secondary DBM Ratio D.B. Ma. Ma. Number
SO0 ll:'"i'lﬂ“' 5}'00 ?rm'd U-500 100'1?!00 +10 1:14.1 70 o o DC-2B
ine to push-pull grids - spl 14, -
DC-2B CASE
QGA 2 | Universal 500 chm 100,000
line to push-pull grids U-500 split +10 1:14.1 90 (1] (1] DC-2B
QGA 3 | Universal 500 ohm
line to single of push-pull 60,000
grids U-500 split +10 1:11 70 (1] (1] DC-2B
2;—% L. QGA 4 | Universal 500 ohm
P line to single or push-pull 60,000
grids U-500 split +10 1:11 90 (1] 0 DC-2B
QGA 5 | Universal low impedance
microphone, pickup or line 60,000
to single or push-pull grids U-60 split +10 1:31.6 70 0 0 DC-2B
QGA 6 | Universal low impedance
microphene, pickup of line 60,000
to single or push-pull grids u.60 split +10 1:31.6 90 [} 0 DC-2B
U-60 IMPED ANCES IN O HMS: U-500 IMPED ANCES IN OHMS:
2.5, 5,10, 15, 20, 30, 40, 60 50, 125, 200 CT, 250, 330, 500 CT.
Height: 316" 125 and 500 ohms cen be used for 150 end 600 ohms,
Width: 254"
Ly HYBRID AND REPEAT COILS
Mtg: Cen.: 27x134" Frequency Response 20-20,000 C.P.S. 1.0 DB
Studs: 4 8-32 i 4 Yovel Maximum ETII[“'I- hgai:iau‘l:ln D.C
s mp c ower n. D.C, G
Knockout: 114" dia Catalog ¥ 611:11 2 L::’:I Shl:;:!ing perSide | Unbalance | Case
Ne. Application Primary Secondary D.B.M, Ratio D.B. Mae. Ma, Number
Total Pri
1200/1000 600/150
QGA 7 | Hybrid. Unbalanced split or
500/600 ohm lines to 600 300/250 500/125
ohms. 300/250 split +10 1.41:1 70 (1] (1] DC-2B
Total Pri
QGA B8 | Hybrid. Balanced 1200/1000 600/150
500/600 ohm lines to 600 split or
ohms. Longitudinal balance | 300/250 C.T. 500/125
DC-4A CASE 70 DB 300/250 C.T. wplit +10 1.4141 70 o 0 DC-2B
Total Pri
QGA 9 | Hybrid., Unbalanced 1200/1000
500/600 ohm lines to split 15,000
triode plate. No. D.C, in 300/250 or
secondary. 300/250 12,500 +10 1:3.54 70 (1] 1] DC-2B
QGA 10 | Hybeid., Balanced Total Pri
500/600 cohm lines to 1200/1000
triode plate, No, D.C, in split 15,000
secondary. _ Longitudinal | 300/250 C.T. or
balance 70 DB. 300/250 C.T. 12,500 +10 1:3.54 70 1] (1] DC-28B
QGA 11 | Repeat coil for low fre- 600/500
uency ringing, Longitu- 600/500 split
glnll balance 70 DB, split Balanced 14 90 0 0 DC-A4
INTERSTAGE TRANSFORMERS
Frequency Response 20-20,000 CP.S +1 0 D.B.
*50.20,000 CP.S. 1.0 D.B.
Height: 3%4”* ¢
idth: 147 Maxi Equi Maxi
Width: 3% Impedence Level l:;wm.l:m ‘i:n:.‘ Pr'l'g.? D.C.
Deplh: 3" Catalog ms Level Shielding per Side Unbalance Case
il No. Application Primary Secondary D.B.M. Ratio D.B. Ma. Ma. MNumber
Mtg' Cen.: 2/2 xﬂﬁz QGA 12 | Bridging line to single or 60,000
Studs: 4 B-32 puth-pull srids. 10,000 split +10 | 1:2.45 70 0 0 DC-28
. * di QGA 13 | Single 6C4, 6J5 14 65NT
Knockout: 2 dia. Iri?:i: to push-pnlf grids, 60,000
Shunt feed. 15,000 split +18 1:2 45 (1] (1] DC-2B
QGA 14* Single 6C4, 6J5, ‘(z 65NT 60,000
triode to push-pull grids, 15,000 split +18 1:2 45 8 8 DC-28
QGA 15 | Push-pull triode plates to | 20,000 45,000
push-pull class A agrids, split split +25 1:1.5 30 B 0.5 DC-4A
L e
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

BROADCAST QUALITY COMPONENTS

CASE DIMENSIONSJ

LOW LEVEL OUTPUT, MIXING, MATCHING TRANSFORMERS

Height: 3"
Width: 254"
Depth: 14"
Mtg. Cen.: 2"'x134"
Studs: 4 8-32
Knockout: 114’ dia.
DC-4A CASE
Height: 334"
Width: 314"
Depth: 3"
Mtg. Cen.: 214"'x215"
Studs: 4 8-32
Knockout: 2" dia.
DC-5B CASE
Height: 414"
Width: 414"
Depth: 315"

Mtg. Cen.: 3%":(2/”
Studs: 4 1

Knockout: /" dm.
DC-6A CASE
Height: 474"
Width: 5
Depth: 414"
Mtg. Cen.: 334"'x3"
Studs: 4 10-32
Knockout: 3" dia.
DC-6B CASE
Height: 6"
Width: 5
Depth: 414"
Mtg. Cen.: 3%“x3"
Studs: 4 10-32
Knockout: 3" dia.
DC-7A CASE
Height: 535"
Width: 515"
Depth: M
Mtg. Cen.: 434'/x334"
Studs: 4 15''-20

Knockout: 3’ dia.

Frequency Response 20-20,000 C.P.S. +1.0 DB
50-20 000 C.P.S. =1.0 DB
Max.
Maxi- Equiva- Pri- D.C.
mum Tmt D.C. Un-
Impedance Level Power Shield- per bal-
Catalog ms Level ing Side ance Cose
No. Application Primaty  Secondary | D.B.M. Ratio D.B. Ma, Ma. Number
QGA 16 Sinslt ﬁlalc or bridging
line to_Universal 500 ohm
line. Shunt feed. 15,000 U-500 +18 5.5:1 70 0 0 DC-28
QGA 17*%| Single plate to Universal
_500 chm line. 15,000 U-500 +18 '5.5:1 70 8 8 DC-28B
QGA 18 | Push-pull triode plates to 20,000
Universal 500 ohm line. (o5 ] U-500 +25 6.3:1 70 8 0.5 DC-28
QGA 19 | Mixing, low Impedance
microphone or line o
Universal 500 ohm line. U-500 U-500 +12 1:1° 70 0 0 DC-2B
QGA 20 | Line level mixing and
matching. U-500 U-500 +30 1:1 70 0 o] DC-2B
QGA 21 | High mu triode photo-cell
to Universal 500 ohm line, | 100,000 U.500 +12 14.1:1 70 0 0 DC-28B
DRIVER TRANSFORMERS
Frequency Response 20-20,000 C.P.S. +1.0 DB
Maximum Max. Pri, D.C,
Primary Power D.C. per Un-
Catalog Impedance Level Turn Ratio Side balance Case
No. Application ms H g Pri.: 14 Sec. a. Ma, Number
QGA 22 | Universal 500 chm line to
Class B grids, U-500 -+40 1:1 0 [1] DC4A
QGA 23 | Push-pull 6J5, etc. to push-
pull 2A3's, 6L&%, etc. 20,000 C.T. +30 3.2:1 ] 0.5 DC-2B
QGA 24 | Push-pull 2A3, 6B4 to
push-pull 809, T2-40, 5,000 C.T. -+40 31 50 5
4/125A, DC4A
HIGH LEVEL OUTPUT TRANSFORMERS
Frequency Response 20-30,000 C.P.S. +0.5 DB
Max, D.C.
Maximum ,C. Un-
Impedance Level Power per bal-
Catalog ms Level Side ance Case
No. Applicatl Primary Secondary | DBM  Walts Ratio Ma. Ma. MNumber
QGA 25 PP 5881,6B4,6L6,300A,
75A fo Unlvuul 500 5,000
olnn line. split U-500 +42 15 3.16:1 70 7 DC-5B
QGA 26 | As asbove to Universal 5,000
voice coil. split U-16 +42 15 17.7:1 70 7 DC-5B
QGA 27 | Push-pull _6V6, 6AQ5
7C5, 6N7 to Univenal | 8,000
500 ohm line. split U.500 +42 15 4:1 50 5 DC-5B
QGA 28 | As above to Universal 8,000
voice coil, split U-16 142 15 22.4:1 50 5 DC-5B
QGA 29 | P.P. 6F6, 6V6, 6AQS e
7C5,7B5, 6AR5 6K6 6L6 10,000
to Unlvmal 500 ohm Tine. split U-500 +42 15 4.47:1 40 4 DC-58
QGA 30 | Asabove to Universal voice 10,000
coil. split U-16 +42 15 25:1 40 4 DC-5B
QGA 31°| PP, 807, 1614, Ki-66, —
(Williamson Amplifier) to | 10,000
Universal 500 ohm line. split U-500 -+45.5| 36 4.47:1 60 ] DC-6A
QGA 32%| As above to Universal volce | 10,000
col split U-16 --45.5| 36 25:1 60 ] DC-6A
QGA 33 | P.P. Parallsl, 6A5G, 300A | 2,500
to Universal 500 ohm line. spiit U-500 +45.5| 36 2.24:1 100 10 DC-6A
QGA 34 | Asabove to Universal voice 2,500
_coil. split U-16 4455 36 12.5:1 100 10 DC-6A
QGA 35 | P.P. 6L6 ot P.P. Parallel =g
6L6 to Universal 500 ohm 3,800
line. split U-500 -+47 50 2.75:1 140 14 DC-6B
QGA 36 | Asaboveto Universal voice 3,800 =
coil. split U-16 +47 50 15.4:1 140 14 DC-6B
QGA 37 | High level multiple line lo
Universal voice coil. U-500 U-16 442 15 5.6:1 (] 0 DC-58
QGA 38 | High level multiple line to
Universal voice coil. U-500 U-16 +47 50 5.6:1 0 o DC-6B
QGA 39°| 5881 or 6146 Class AB1 | 6,600 =
to Universal 500 ohm line. split U-500 4455 36 3.64:1 70 7 DC-6A
QGA 40*| 5881 or 6146 Class AB1 6,600
to Universal voice coil. split U-16 +45.5| 36 20:1 70 7 DC-6A
QGA 41 | 6550 AB1 or 6146 AB2. 5,000
te Universal 500 ohm line. lpll! U-500 --50 | 100 3,16:1 140 14 DC-7TA
QGA 42 | 6550AB1 or 6146AB2 5,000
to Universal voice coil. split U.16 -+50 | 100 17.71 140 14 bCIA

*These units supplied with taps for applying screen feedback, U-500 IMPEDANCES IN OHMS. 50,125, 200 C.T,, 250, 330, 500 C.T.
125 and 500 ohms can be used for 150 and 600 ohms,

U-16 IMPEDANCES IN OHMS:

2,4,8,12,16,
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

MINIATURE AUDIO TRANSFORMERS

I CASE DIMENSIONS |

These high quality, miniature transformers feature hermetically sealing for maximum protection
from moisture penetration with subsequent electrolysis and corrosion of fine wires. While pri-
marily intended for non-military equipment, these units are constructed in accordance with
MIL-T-27A Specifications.

Frequency response: == 2DB 30-20,000 CPS.

* 2DB 200-10,000 CPS.
M-20 CASE Max,
D Equiva- | Pri. D.C.
Max. ent D.C. Un-
Impedance Level Power Shield- per bal-
Catalog MIL ms Level ing Side ance Case
No, Application Type Primary Secondary | DBM | Ratio D.B, Ma, Ma, | Number
)
_ﬂ PMA 1 | Line or microphone to single | TFARX10YY 60,000
or push-pull grids. 50/200/500 cI. +8 1:11 0 ] DM-20
PMA 2 | Dynamic microphone or TFARX10YY
speaker voice coil to single 60,000 =
or P.P. arid, : 4/8 CT. +8 |1:86.6 0 0 |DM-20
PMA 3 | Line or microphone to single | TFARX10YY 3
or pu:h-pull;ridl. Maaneti- 60,000
cally shielded. 50/200/500 cr. +8 1:11 30 0 0 DM-20
PMA 4 | Single triode plate to single [TFARX15YY 60,000
or push-pull grids. 15,000 [A# +8 | 1:2 0 o |DM-20
Height: 195" %
il PMA 5% Single triode plate to push- [TFARX12YY 60,000
Dia.: by pull grids, K 15,000 T +8 1:2 2 2 DM-20
Mtg. Cen.: 114" to1ig’ PMA 6 | Single triode plate to multiple [TF4RX13YY|
Mtg. 2 holes: .166 x.120 line. 15,000 50/200/500 | +8 | 5.48:1 0 0 |DM-20
Flange Lgth.: 135" PMA 7*| Single triode plate to multiple | TFARX12YY|
" line. 15,000 50/200/500| -8 5.48:1 2 b DM-20
Flange D.:  .975
PMA 8 | Push-pull kriode plates to TF4RX12YY 30,000
multiple line. [ 50/200/500| --8 7.75: 2 0.25| DM-20
! PMA 9 | Crystal mike or pickup to TF4RX16YY| 60,000
multiple line, d.T. 50/200/500| -8 11:4 0 (] DM-20
| CASE DIMENSIONS I PMA 10| Mixing or matching. TFARX16YY| 50,200  50/200/500| +8 | 1:1.50 0 o |DMm-20
PMA, 11| Parallel Feed Reactor. TFARX20YY| 40 hy, 3 ma dc, 3500 ohms d, c. resistance. DM-20

DM-O1 CASE
Height: ol
Width: 116"

Depth: 114

Mtg. Cen.: 1l 145"
Studs: 4 6-32
Knockout: 135" dia.

MINIATURE TRANSISTOR TRANSFORMERS

These high quality miniature transformers are high efficiency audio components featuring her-
metically sealing for maximum protection against electrolysis and subsequent corrosion of fine wires
caused by moisture penetration. The units are constructed in accordance with MIL-T-27 A Specifications.

Transistor Transformers can also be supplied in an open or encapsulated type of construction.

D}JMNEchgfg)?QS Impedance ’ Frequency U';'?I‘llit.:r;.d Rll?l'&;lct F{‘:;:r
) Carl{-;.og #LL; Ohms Response Current Ohms Qutput %?.
TMO 1 TO 14 Pil. c. | See. | c. | DB, cPs. M.A./D.C.| P, Sec, | M.W.

TMA 1% TFARX16YY| 500 500 1 | 20010 15,000 ) 18 | 24 250 | DM-20
TMA 2% TFARX12YY| 50K 500 2 [ 300 to 15,000 3 2,200 | 49 250 | DM-20
TMA 3% TFARX13YY| 50K -8 2 [ 30010 15,000 3 2,200 .55 | 250 | DM-20
TMA 4% TE4RX12YY| 100K 13K | v 3 | 3000 15,000 1 2790 | 95 100 | DM-20
TMA 5*|TF4RX12YY| 25K 19K | 2 | 200 to 15,000 3 1,740 | 110 250 | DM-20
Height: “'rlfa"r TMA 6&*|TFaRX12YY| 50K 1.9 | + 2 | 300 to 15,000 3 2,900 | 106 250 | DM-20
Bigg‘: ;‘,{;,:‘, TMA 7°| TFARX17YY| 600/150 12K | 1 | 200 to 15,000 4 30 | 95 950 | DM-20
Mtg. Cen.: 135" TMA B*|TF4RX12YY| 95K 600 2 | 200 to 15,000 3 1,740 | 61 250 | DM-20
%I;\:;% l'-:ﬁtlfﬁ .{3?9 dia, TMA 9% TFARX12YY| 4K | + |600/150| + | 1 | 200 to 15,000 1 974 | 43 250 | DM-20
> TMA 10*|TF4RX13YY| 2K 3.2 2 | 200t 15,000 10 160 .28 | 250 | DM-20
TMO 15 To 18 TMA 11% TFARX13YY| 4K v 3.2 1 200 to 15,000 1 274 26 250 | DM-20
'\;‘Ufég‘t‘ 91:,," TMA 12%| TF4RX13YY| 20K 50 2 | 300 to0 15,000 4 1,340 2.9 | 250 [ DM-20
Depth: 135 TMA 13*| TFEARX17YY| 1K 50 2 | 300 to 15,000 8 42,6 25 | 950 | DM-20
TMO-19 TMA 14% TFARX16YY| 100K 1K 2 300 to 15,000 (1] 1,550 16.8 100 | DM-20

. o TMO 15 20K 50 2 | 300 to 15,000 1 2,215 7.25 | 40| open
'Q,elt'fm‘ Tl T™MO 16 20K 600 2 [ 300 to 15,000 1 9,215 | 102 40 | open

Depth: 1) A: T™O 17 1K 50 2 | 30010 15,000 3 93 5.6 80 | open

y}i‘tfﬁ;;'es:l,f; dia. T™MO 18 100K 1K 2 | 300 to 15,000 0 3,000 | 57.5 | 100 | open
Flange Lgth.: 245" TMA 19%| TFARX13YY 1K 3.2 2 | 200 to 15,000 20 38 .19 | 1000 | DM.01

*When ordering open units specify TMO — when ordering encapsulated units specify TMC.
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

CASE DIMENSIONS

DM-01A CASE

Height: 216"
Width: 114"
Depth: 114"

Mtg. Cen.:  1)5"x1145”
Studs: 4 6-32

Knockout:  13§” dia.
DM-01B CASE
Height: 214"
Width: 114"
Depth: 16"

Mtg. Cen.:  115"x1 "
Studs: 2 6-32
Knockout: 135" dia.

PROFESSIONAL GRADE COMPONENTS

This group ef components has been designed for use in high fidelity and professional equipment
and for public address service. Freed has developed this series of units employing the latest design
techniques and the best commercially available materials. Except for units carrying unbalanced direct
current the frequency response is == 1 DB from 30 to 15,000 cps. All units feature excellent per-
formance characteristics combined with minimum size and weight.

All units are vacuum varnished and then potted in compound to insure long life and trouble
free performance.

Professional Grade components are supplied cased. Upon request these units can be supplied
open or in shell type construction.

All cased Professional Grade Components supplied with terminals meet “EIA" standards

Transformers PGA 1 through PGA 10 are supplied in hermetically sealed cases.

INPUT TRANSFORMERS
Frequency Response 30-15,000 C.P.S. +1,0 DB

Max,
Equiva- Pri. D.C.
Maximum ent D.C. Un-
Impedance Level Power Shield- ar bal-
C.I!lllos Applicati Pri mls di lﬁ‘B‘}:l‘ Rati 6“5 Md. ;:!“ Nc‘"
0. pplication rimary econdary atio .B. F 3 be
DM-01C CASE = = ==
PGA 1 | Universal 500 ohm line to
Height: or single grid, U-500 50,000 +12 | 110 50 0 0 |DMaO1a
Width: 114" PGA 2 | Universal 500 ohm line to 60,000 l
Depth: 1%" push-pull grids, U.500 split +12 1:11 50 0 0 DM-01B
. | AL AR A PGA 3 | Universal 500 chm line to 100,000
;":“5; Cen.: 5 1':;52"1”“ push-pull srids, U-500 split +12 [ 1149 | 30 o 0 DM-01C
uags: i
f PGA 4 id. 0,000 A o5 3 42 o
EaoclalE 134" dia. G Bridging line to single gt 1 60,000 12 1:2.45 50 0 [} DM-01C
PGA 5 | Bridging line to push-pull 60,000
grids, 10,000 center tap +12 1:2.45 50 o 0 DM-01C
PGA &6 | Low level line matching, U-500 U-500 +18 1:1 50 0 o DM-01C
LOW LEVEL OUTPUT AND MIXING TRANSFORMERS
Frequency Response 30-15,000 C.P.S. +1.0 DB
Max,
Imped Level Maxi Pri. D.C. D.C.
Catalog ms Power Level Per Side | Unbalance |  Case
No. Application Primety  Secondery DBM Ralio Ma. Ma. Number
PGA 7 | Single tricde plate to Universal
500 ohm line. Shunt feed, 15,000 usoo +18 5.48:1 ] /] DM-01A
PGA 8 | Single tiode plate to Universal
500 ohm line. 15,000 usoo0 +18 5.48:1 8 8 DM-01A
PGA 9 | Push-pull tricde plates to Universal 20,000
500 ohm (a us00 +30 6.32:1 8 0.5 |DM-01A
PGA 10 Low level line matching, usoo usoo +18 11 (1] ! 0 DM-01 A

U-500 IMPEDANCES IN OHMS: 50, 125, 200 CT, 250, 330, 500 CT. 125 and 500 ohms
can be used for 150 and 600 ohms.
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FREED TRANSFORMER COMPANY, INC.

Sec. 5600

PROFESSIONAL GRADE COMPONENTS,

CASE DIMENSIONS |

DRIVER TRANSFORMERS

Frequency Response 30-15,000 CP.S. +1.0 DB

Mtg. Cen.. 312"x234§"
Studs: 4 1?-39

Knockout: 214"x9"

DC-6A CASE
Height: 474"
Width: 5*
Depth: 418

5
Mtg. Cen.: 334"x3"
Studs: 4 10-32
Knockout: 37x214"

Primary Max, Pri. D.C, | Max.D.C,
Catalog Impedance | Turn Ratio Max, Level Per Side Unbalance Case
No, Application Ohms Pri: 14 Sec. DBM Ma. Ma. Number
PGA 11 Universal 500 ohm line to push-pull
grids, U500 1:1 +40 [} 0 DC-2A
PGA 12 | Push-pull 6C4, 6SN7 triodes to push- 20,000
pull 2A3, 6L6 arids, cT. 3.0:1 +30 10 1 DC-1A
PGA 13 Push-pull 2A3, 6B4, 6A5G to push- 5,000
pull 809, TZ-40, 4/125A CT, 3.2:1 +40 50 5 DC-2A
All units supplied with leads.
HIGH LEVEL OUTPUT TRANSFORMERS
DCAA CASE Frequency Response 30-15,000 C.P.S. +1.0 DB
Height: ols" i
Width: "
Depth: N"
Mtg. Cen. 115"x11{" Max.
Studs: 4 8-32 ol Inncdé?‘:c Level PM“TumI ;rl. gf o o
. r N og ms ower Lev r nbal
Knockout: 1% dia. No. Application Primary Secondary |DBM Wn:h Ratio 'Mn 2 M:n“ Number
PGA 14 | P.P. 6K6, 6ARS5, 7B5 Class A to 12,000
Universal voice coil. C.T. uié +-40 10 27.4:1 40 4 DC-2B
DC-2A CASE PGA 15 | P.P. 6F6 CI. AB:, P.P. 6V6, 6AQS, v
p (i 7C5, Cl._AB:, 6L6 or 5881 Triode to | 10,000
“ch_:xg:t: 35 ; Universal voice coil. G ute  |+43 | 20 25:1 50 5 DC-4A
D Idtlh ; gl/s-’-’ PGA 16 | P.P.6L6 Cl. AB:, self blas to Universal
lV?tg Ccn 9,/,';1 370 500 ohm line. 9,000 uso0 |4-44.8| 30 4,234 50 5 DC-4A
Shides. 4 B30 PGA 17 | As above to Universal voice coil. 9,000 Ute |+448| 30 | 2371 50 5 DC-4A
Knockout: 114"x133” PGA 18 | P.P. 6NT CI. B, P.P, 6V6, 6AQS, | 8,000
7C5, Cl. AB: to Universal voice coil. CT. uté +41.8| 15 922.3:1 45 5 DC-4A
PGA 191 | P.P. 6L6, lixed bias, Cl. ABy, to Uni- 6,600 usoo
DC-2B CASE versal 500 ohm line. C.T. 44,8 | 30 3.63:1 70 7 DC-4A
4 \irir PGA 20 | As above to Universal voice coil. 6,600 uis 20.3:1 70 7 DC-4A
\"xl;lgkt: 33-_3” CT. +44.8 | 30
D ldlh_' gi?u PGA 21 P.P. 6L6 Cl. A, PP. 2A3, §ASG, 5,000 Uié +43 20 17.7:1 80 8 DC-4A
eptn: 78 6B4 self bias P.P. Per. 6V6 Cl. ABi to CT.
g. Len. %124 niversal voice coil,
gmdc 2'"x1%4 Universal voice coil
tuds: 4 8-32 T
at,an PGA 22 | P.P. Par 6L6 Cl, AB, self bias P, P.| 400! us00 | +47 50 2.83:1 100 10 DC-5A
Knockout:  114"x124 66 CI! Ab liued bies PPE0T C1 AR | €F
to Universal 500 ohm line.
PGA 23 | As above lo Universal voice coil. 4‘0:0]_0 U1é -+ 47 50 15.8:1 100 10 DC5A
DC-4A CASE = —_
a0 PGA 24 | P.P.6ASG, 6B4, 2A3, fixed bias Uni- 3000 uis +41.8| 15 13.7:1 75 1.5 DC-4A
@Zﬁg}:l: 3 {{f'u versal voice coil. CT.
D e'p:hf g.’.“ PGA 25 | P.P.Par. 07 Cl. AB: to Universal 500 | 2100 Us00 |+51.8|150| 2.05:1 240 12 | DC6A
Mta. (-:en 014/x0145" ohm line. CT: £ o)
Studs: 4 8.39 PGA 26 | PP Par 2A3; 6ASC, fixed bis 684, | 1500 U500 |+448[ 30 | 1731 150 15 | DC-4A
% 1 . ABi, P.P, Par . Ato JF
Knockout:  2”x13{ Universal 500 ohm line.
PGA 27 As sbove to Universal veice coil. 129[0 U1é 4448 | 30 9.7:1 150 15 DC-4A
DC5A CASE PGA 98 | Matchina line to Universal voice coil. | U500 Ui  [+44.8| 30 5.6:1 0 DC-4A
Height- 3?3: PGA 29 | Matching line to Universal voice coil, | U500 Uté |+41 | 50 5.6:1 0 DC-5A
[\;Velg:ll'?' ‘3‘}/2# PGA 30 | Matching line to Universal voice coil. us00 Uié 450 |100 5.6:1 1] DC-6A

T Available with taps to apply sereen feedback.

U-16 IMPEDAMNCES IN OHMS:

2,4,8,12, 16 . 500 ohms — 10 watls - 40 DBM

U-500 IMPED ANCES IN OHMS:
50, 125, 200 C.T,, 250, 330, 500 C.T., 125 and 500 ohms can
be used for 150 and 600 ohms.

330 ohms — 15 watts 4 42 DBM
250 ohms — 20 watts +4- 43 DBM
200 ohms — 25 watts - 44 DBM

125 ohms — 40 watts -- 46 DBM
50 ohms — 100 watts 4- 50 DEM

*PGA 28, 29 & 30 supplied with terminals,
all other units. with leads.

A 70 volts level can be obtained for the following impedances:

Copyright by U. C. B, Inc.
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Sec. 5600
FREED TRANSFORMER COMPANY, INC.

| CASE DIMENSIONS |

PROFESSIONAL GRADE COMPONENTS

FILTER REACTORS
Inductance measured at 50V, 60 cycles with rated direct current in the winding.
Catalog Inductance Rated Current D.C. Resistance Dielectric Case -y
No. in Henries D.C. Ma. Ohms Test Voltage VRMS Number
PGC 1 40 15 2000 1000 DM-01
DM-01 CA PGC 2 12 40 400 1000 DC1A
Height: 0 Q(.: SE PGC 3 8 50 300 1000 DC-1A
Widih: 14 PGC 4 20 50 425 2500 DC-2A
Deplh'. 1; 7 PGC 5 10 70 250 2500 DC-2A
Mig. Cen.. 114" PGC 6 6 100 160 2500 DC-2A
Sitdail al630 PGC 7 3 150 115 2500 DC-28
e ot i dia PGC 8 10 150 160 2500 DC-4A
- PGC 9 5.5 200 95 2500 DC-AA
PGC 10 10 200 150 2500 DC-4A
PGC 11 10 250 135 2500 DC-5B
PGC 12 ] 300 95 2500 DC-5B
PGC 13 7 400 60 2500 DC-58
PARALLEL FEED| AUDIO CHOKES
PGC 14 100 10 3500 1000 DM-01
PGC 15 30 50 650 1500 DC-2A
PGC 16 400 i 6000 1000 DM-01
DC-1A
o P
W 2% SWINGING INPUT REACTORS
Depth 1 I;'%ﬁ: R Catalog Inductance Rated Current D.C. Resistance Dielectric Case
Mlg. Cen.: 1 La"x1 Y4 No. in Henries * D.C. Ma. Ohms Test Voltage VRMS Number
Studs: 4 8-32 PGC 17 5-90 150 160 1500 DC-AA
Knockout: 114" dia. PGC 18 5-20 250 135 1500 DC-58
DC-2A PGC 19 3-15 300 95 1500 DC-5B
Height: 3" PGC 20 3-15 400 60 1500 DC-5B
Width: 244"
D 1 I/H" * Inductance values for 100% and 10% of rated Direct Current
epth: 914
Mtg. Cen.: 27x134*
Studs: 4 8-32
Knockout:  114"x13¢" POWER TRANSFORMERS
DC-2B ALL PRIMARIES ARE FOR 115V., 50/60 c.p.s.
Height: 314"
Width: 9"/}1. Temperature rises range from45° to 50°C.
Depth ol
Mlg. Cen.: 2'x1 34 Catalog Choke Input Cond. Input Bias Case
Studs: 4 8-32 No. [Py Va| HiVelt |D.C.V. D.C. Ma| D.C.V. D.C. Ma.| Top.| Reclifier Fil. Mo, 1 Fil. No. 2 Fil. No. 3 No.
Knockout:  114"x134"
- . 1 15 0 T, ow flux densi- 270 1 A @0, v & 3
PGP 440V C.T. | Low flux dens] 7 5 6X4  [6.3VCT@O0.6A| 6,3V @ 0.3A DC-2B
H h DCASI;' Ellv,éum';huck-
eight: % ing, For Pream-
Widih: 3¢ plifier service.
Depth: 3" PGP 2 | 30 |[550VC.T. | Low flux densi- | 310 35 6X4 6,3VCT@0.6A |6, 3VCT@0.9A DC-4A
Mig. Cen, 21401y ol
E:‘u::l:om 4 3;3123 b pllf'hr service.
H R
DC-5A CASE PGP 3| 45 | soovcCT. 270 40 6X4,5Y3 [5/6.3V @ 2A| 6.3V @ 2A DC-4A
@c_:égtt: 3?1/9: PGP 4| 57 | 600V CT. 330 50 6X4,5Y3 (5/6.3V @ 2A| 6.3V @2.5A DC-4A
Delptlh:' g’, /‘jn PGP 5| 64 | 650V CT. 370 50 6X4,5Y3 [5/63V @ 2A| 63V @ 3A DC-4A
!S\Atgé. Cen.: 314"x254” PGP 6| 73 | 600V CT. 320 70 6X4,5Y3 [5/6.3V @ 2A| 6.3V @ 3A DC-4A
K:'o:,;out, g 359'.129” PGP 7| 110 | 650V CY. | 225 140 | 330 100 5Y3,5U4 | 5V @ 3A | 63V @S5A DC-5B
DC-5B PGP 8| 76 | 700VCT. | 260 100 | 385 70 5Y3 5V @2A | 6.3V@L5A DC-5A
@?&9”#‘“ j:é: PGP 9| 108 | 700vCT. | 250 125 | 370 90 5Y3,5U4 | 5V@3A | 6.3V @ SA DC-58
: 8 =
Depth: 31¢* PGP10| 127 | 700vCT. | 260 170 | 350 120 5U4 5V@3A | 63V@ESA DC-5B
Q’,‘;g;.c‘*”;, 3(;/*‘;"29%' PGP11| 146 | 700V CT. | 260 210 | 350 150 sU4 5V @3A | 63V@5A | 63V@1A DCOA
Knockout: 214° dio. PGP12 | 207 | BOOVCT. | 295 280 | 400 %00 5U4, 2-5¥3 | SV @ 4A | 63V @ 6A DC-6A
ok EC-éAﬁAﬂSE PGP13| 225 | 80OV C.T. | 295 280 | 400 200 | 80 | 5U4, 2-5Y3 | 5V @ 4A | 6.3V @ 6A [5/6.3V @ 2A |DC-6A
\Y/?' lh:L 5 ﬁ PGP14| 268 | 840V CT, | 330 350 | 450 250 | 80| 2-5U4 5V @ 6A | 63V @ 6A |5/6.3V @ 2A[DC-6A
Expthé: ‘35?: = PGP15| 320 | 900V C.T. | 340 420 | 450 300 | 80| 2-5U4 5V @ 6A | 6.3V @ 6A |5/6.3V @ 2A|DC-TB
l:%'s: E"'4 10f‘3; PGP 16| 127 | 900V CT. | 360 150 5U4 5V @ 3A | 63V @ 5A DC-6A
Knockout: 3" dia PGP17 | 150 | 900V C.T. | 350 200 5U4 5V @ 3A | 63V @5A DC-6A
Hei h!"B Cg\;‘E" PGP 18| 203 [1100V CT.| 400 250 SR4GY | 5V @ 3A | 6.3V @ 5A DC-6A
: 4
\Width: 514" PGP 19 | 248 [1100V C.T.| 420 300 25R4GY | 5V @ 4A | 63IV@TA DC-6A
RE&“"'-CZ" 3;,, 334 PGP 20 | 310 [1280V CT.| 480 350 2.5R4GY | SV@4A | 63V @ TA DC-7B
3 . Y8 X374
Studs: 414.20
Knockout:  3”x914" All units supplied with leads.
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FREED TRANSFORMER COMPANY, INC.

Sec. S600

PQC HIGH Q REACTORS

'PQC-Reactors are low-priced High Q components designed for use in selective circuits such as

CASE DIMENSIONS wave filters, wave traps, and noise suppressors.
DM-02 CASE
Catalog Application Rated Ind. : Tuning Case
No. in Henries Q Capacitor (M) Size
PQC 1 60 cps resonant trap 14,00 10 g DM-02
PQC 2 400 cps resonant trap 1.58 15 A DM-02
PQC 3 1000 ecps resonant trap 1.00 20 .025 DM-02
PQC 4 Dynamic neise suppression 2.40 20 DM-02
inductor @ 4 KC
PQC 5 Dynamic noise suppression 2.00 15 DM-02
inductor @ 4 KC
PQC 6 Dynamic noise suppression 1.30 1 DM-02
Height 12157 inductor @ 4 KC
£ 3 w32 PQC 7 Dynamic noise suppression .80 15 DM-02
Width: 1"":3’-_' a inductor @ 4 KC
Depth: 11867 PQC 8 Dynamic noise suppression .60 15 DM-02
Flange L: 235” inductor @ 4 KC
- # PQC 9 Dynamic noise suppression .40 15 DM-02
Mtg. Cen.: 2 inductor @ 4 KC

MINIATURE

T 20 L1 THITET | ! R
—— VARIABLE HIGH [FREQUENCY INDUCTO|
= ---;-i'q;,\ts,;mumcm:_'_i_

A e i

qr

VARIABLE HIGH FREQUENCY INDUCTORS

T @ VARIABLE for == 20% of its nominal inductance. @ 77

e FREQUENCY RANGE: 20 to 500 Kilocyles.

[eskstalilcblsmahafe=tanl t
BLE{HIGH] FREQUENCY-NDUCTORS =

[~ VARIABLE| H] Y
i [Q7 VS FREQUENGY |

]
== i ; = ARSI
OR POSITION 0° 1 ® Q) practically constant over whole range of T FOR POSITION 0°
=1 ——(MIN. OF D) inductance variation. [ | KMIN.OFET |
= N S5 ] 1] H i
130 2, : 13 !
126 i ‘ ! ® Miniature size. 120" il : /
1 aH ) n f— = | oaaal .'_ v ot /
s = =HENPZ ® Hermetically sealed. T i ) i
o= i P o0C VHI.6 210 | i
=1 Variable high f ind ith ; g/ BT W
L e R BRI A ariable high frequency inductors with any in- 29 VA
70 d from 1 to 50 mhy with & variation of 79 A -
=) uctance from 1 to 50 mhy with a variation o | : it
I b # | 50 100 200300 500 -
appr. = 90% can be made on special order. L
Catalog Nomlnau'r:‘d;clann‘ Variation of Q RDC Max, Non-~ Sell-
No. (@ 100 KC (@ 100 KC ohms destructive resonant [c,i”'
; e
Min: VTR Min: VIR +15% Current MA Freq. MC
VHIA 1.1 1.5 935 100.5 s 250 2.2 Vi
VHIZ 1.1 25 94.5 96.2 11 200 1.9 Vid
VHI-3 2.3 3.7 94.5 97.2 1.4 200 1.6 Vi1
VHI-4 3. 45 100,75 101.75 1.9 160 1.4 E]
VHI5 7 5.7 107. 108, 2.9 160 1.3 Vi
VHI6 55 75 112, 119. 3 130 1. Vi
VHIT 1. 105 116, 120.5 45 100 9 Vi
VHI-8 10. 15. 106. 109. 6.6 80 85 Vi
VHI-9 14.5 20.5 101, 101.5 9.2 &0 0 Vi
VHI-10 90, 30. 105. 115. 13.7 50 .55 Vit

QGC HIGH Q REACTORS

QGC-Reactors arz designed for low audio frequency application requiring very high Q and inductance stability. These units
are impregnated with a special compound and mounted in hermetically sealed cases. A hum reducing lamination structure used in
these reactors results in an extremely low pickup of extraneous stray fields. A very low temperature coefficient is achieved by a
specially developed impregnation and assembly process. All QGC High Q Reactors have an extremely low voltage coefficient.

All Resistance values are nominal

and can vary by £=209%.

Inductance values are given within =4=29.
Closer Tolerances and Inductances other than the standard Catalog items can be supplied on special orders.
Inductance Values up to 400 Henries can be supplied.

The graphs showing the coil characteristics make use of the following formulas:

1. “Q" versus frequency was measured 9. Variation of inductance versus nor- 3.
with voltages given by the ex- malized Direct Current.
pression: The normalized DC is given by
V—K\T-EXEE In = ldc VIH
3 1H K@ where |dc is the dc current in MA

K—a constant listed in every chart
|LH—inductance in Henries
FKC—frequency in kilocycles
which the measurements were mad

and LH the inductance in Henries.

at
e,
4 4 osef

Variation of Inductance versus nor-
malized AC voltage.
The normalized AC voltage
given by

- 60 cps

VOERTTE S
Vn—normalized AC voltage
V—uvoltage across the coil
LH—inductance in Henries
F—frequency of measurement in cps
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

CASE DIMENSIONS |

DC-2A CASE QUALITY GRADE HIGH Q REACTORS
RDC Ohms | Self-resonant | Current
Catalog Inductance | Tolerance Frequency Capacity Case
No. Hy. + 20% KC MA No.
fihts QGC-1 100 1,611 9.9 40 DC-2A
Depth: 914" QGC-2 75 1,054 2.6 50 DC-2A
Mtg. Cen.: 2"x13{" QGC-3 50 878 3t 50 DC-2A
SAE s QGC-4 25 378 4.5 80 DC-2A
focats QGC-5 10 117 7.2 160 DC-2A
AJ CASE QGC-6 5 78 10.2 160 DC-2A
i : QGC-7 1 15 22.6 400 DC-2A
| QGC-8 75 3,400 82 16 AJ
QGC-9 50 9/050 1.00 20 Al
QGC-10 25 1,250 1.41 95 Al
QGC-11 10 460 2.25 40 Al
eiahis o3¢ QGC-12 5 210 3.20 65 Al
?)m l}?: 157 QGC-13 1 40 7.20 160 Al
th: 154"
Mtg. Cen: 151" QGC-14 50 9,900 4.60 13 AH
Studs: 4 6-32 QGC-15 95 1,300 6.60 20 AH
AH CASE QGC-16 10 570 10.70 25 AH
QGC-17 5 280 15.20 40 AH
. QGC-18 1 50 35.00 100 AH
QGC-19 10 760 10.70 20 DM-20
QGC-20 1.5 700 12.20 20 DM-20
QGC-21 5 450 15.20 25 DM-20
QGC-22 oi5 235 22.00 32 DM-20
T QGC-23 1 90 35,00 63 DM-20
Width: 1546” QGC-24 0.5 45 51.00 80 DM-20
s
Depth: 154"
Mtg. Cen.: 134" dia.
Studs: 2 6-32
DM-20 CASE o PR —— i ==EE }:- H‘H: 2 EmR j
60 : Pl : «%;?i:?f
50 _‘*‘:FP\‘ 1 50 V-{KE S :, :f .
40 E: T 40 hH u,i % , qﬁg’ﬁ?
30 . 5 F el YA 2 '—-E /i T :\k‘: Li” ‘ﬂrt
Heisht: | 1% 0 : o 20— 7 ar i o
cight 147 = Eors BT
T "B : i b |
Flange D 0.975” %1 100 000 10,000 o 100 1000 10.000
Mg, Cen.: -114"t0 114" FREQUENCY (CPS) FREQUENCY (CPS|
2 Holes: 147 wide
Knockout: .875
O g v FREQUENCY FETAT] } o e ek | 7 %) VARIATION 5
wiaet DA ER o EERREISSE ] ¢ e e e
sol=EhE =R 2 HH s g NN ;\J\EE—F-'-.' HH
e N B3 HEEAARENEY § SRR NN
WSS Zan 2 g 2N\
M ESEiE EBE 50 EESECR S e e
20 ﬂ‘% §:12 " _:_ e g n‘l o é-:“—‘_ Bt |='.1 e : =
el e e e
Oi5~——50 100700 500 1000 10000 .20l —ILkt S = 36 40 30 60 70 80 %0 100
FREQUENCY (CPS) 3 e 7% 5 % A NORMALIZED DC = IDC MA x VIH
S
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FREED TRANSFORMER COMPANY, INC.

Sec. 5600

| CASE DIMENSIONS |

Al CASE
Height:  23g"
Width: “-‘"’"'
Depth: 154"
Mtg. Cen.: 1“15 x134""
Studs: 4 6-32
Cut Out: 11" D

EB CASE
Height: "
Width: 545"
Depth: 345"
Mta, Cen.: 135"x134"
Studs: 4 6-32

FB CASE
Height: 214"
Width: 9"3(5"
Depth: 145"

Mtg, Cen.: 114" x1%4s"
Studs: 4 6-32

GB CASE
Height; o134
Width: 234"
Depth: 234"

Mtg. Cen.: 214"x134"
Studs: 4 6-32

HA CASE
Height: 414"
Width: 34"
Depth: 935"

Mtg. Cen.: 2],‘;;1 :-:1“
Studs: 4 8-32

HB CASE
Height 3N
Width 31_"'. k
Depth: B!t
Mtg. Cen.: 21%)" %1%,
Studs: 4 8-32

JB CASE
Height: 375"
Width: 3%’
Depth: 34’

Mtg, Cen.: 254""x215"
Studs: 4 8-39

KB CASE
Height: 455"
Width: 354"
Depth: 33¢"
Mitg. Cen.: 37x97"
Studs: 4 10-32

LB CASE
Height: 415"
Width 454"
Depth 3“1}"
Mtg. Cen.: 355" "x2!1"
Studs; 4 10-32

MB CASE
Height: 4154
Width: 4”"”
Depth: 4"

Mtg. Cen.: 314;""x3""
Studs: 4 14-20

NB CASE
Height: 5!;:"
Width: 514"
Depth: 435"
Mtg. Cen.: 4‘|r. 'x355"
Studs: 4 14-20

STANDARD MILITARY TRANSFORMERS

This group comprises audio and power units designed to meet MIL-T-27 A specifications.
The functional characteristics of these transformers were established by the Armed Service Standardi-

zation Program.

These units are supplied in standard MIL cases.

Transformers meeting MIL-T-27A specifications Grade 1 through 6 with temperature characteristics of

Class S,

T, or U can be supplied on special order.

Encapsulated units using either Epoxy-Resins or Fosterite can be supplied for Grade 2 and 5.
Class U components can be supplied molded in special high temperature Freed resin.

STANDARD MILITARY AUDIO TRANSFORMERS

Frequency Response 300-10,000 C.P.S. +2 DB
Max. Pri,
Impedance Level Power D.C. Max.
Catalog Type ms Level Per Side D.C. Case
o, Application Designation | Primary Secondary Ratio DBM in Ma |unbalance
90,000
MGA 1 | Transformer; interstage, single or P.P, 10,000 split and 1:3
plates to single or P.P. grids. TFARX15A) CT, C.T. averall +15 10 10 Al
MGA 2 'I'r.nsformn; matching 600 ohm line 600 4,8,16] 6.12:1
| to voice coil. TFARX16AJ | split overall +33 0 0 Al
MGA 3 | Transformer; input, 600 ohm line to 600 135,000
single or P.P, grids. TF4!1X1DAJ split (e 1:15 +15 0 (1} Al
MGA 4 | Transformer; matching, 600 chm line 600 600
to 600 ohm line, TFARX16A) split split 1:1 +15 0 0 Al
MGA 5 | Transformer; output, single plate
7,600 ohm, 4,800 ohm to 600 ohm 7,600 tap 600
line. TF4RX13AJ | (@ 4,800  split 3.56:1 +33 40 40 Al
MGA 6 | Transformer; output, single plate 7,600 tap
7,600 ohm, 4,800 ohm to voice coil. | TF4RX13AJ | @ 4,800 4,8,16 | 21.8:1 +33 40 40 Al
MGA 7 | Transformer; output, single or P.P, 15,000 600
plates to 600 ohm line. TFARX13A) C'.T. split 5:1 +33 10 10 Al
MGA 8 | Transformer; output, P.P. plates lo 24,000 600
600 ohm line. TFARX13AJ (el split 6.32:1 +30 10 1 Al
MGA 9 | Transformer; oulpul P P plates to 60,000 600
00 ohm line. TFARX13A) d.T. split 10:1 -+21 10 1 Al

STANDARD MILITARY POWER TRANSFORMERS

Primary 105/115/125V

60~

SINGLE PHASE 400 CPS, AND THREE PHASE 60 AND 400 CPS TRANSFORMERS CAN BE SUPPLIED ON SPECIAL ORDER.

Catalog MIL-T-27 Cots
No. Type Dezignation Hi Volt. D.C. Volts D.C. Amps. Fil. No. 1 Fil, No, 2

MGP 1 TFARX03HA001 | 200,/100/0/100,/200 185 .070 5/6.3V @ 2A | 6,3V @ 3A HA
MGP 2 TFARX03JB002 650 C.T. 260 .070 5/6.3V @ 2A | 6.3V @ 4A JB

MGP 3 TF4RX03KB00S 650 C.T. 245 150 6.3V @ 5A 5V @ 3A KB

MGP 4 TFARX03LB003 800 C.T. 318 175 5V @3A | 6,3V @ BA LB

MGP 5 TFARX03MBO04 900 C.T. 345 .250 5V @ 3A | 6.3V @ BA MB
MGP 6 TFARX02KB0OO1 700 C.T. 255 .250 KB

MGP 7 TFARX02LB002 1100 C.T. 419 .250 LB

MGP 8 TFARX02MNB003 1600 C.T. 640 .250 NB

STANDARD MILITARY FILAMENT TRANSFORMERS

Primary 105/115/125V 60~
SINGLE PHASE 400 CPS, AND THREE PHASE 60 AND 400 CPS TRANSFORMERS CAMN BE SUPPLIED ON SPECIAL ORDER

MIL-T-27
Catalog No. Type Designation
MGF 1 | TFARX01EBOOZ
MGF 2 TF4RX01GB003
MGF 3 TFARXO01FBOO4
MGF 4 TFARX01HBOOS
MGF 5 TF4ARX01FB006
MGF 6 TFARX01GB007
MGF 7 TF4RX01JB0O0B
MGF 8 TFARX01KB00O9
MGF 9 TFARX01JB012
MGF 10 TF4ARXO01KBO13

2.5
2.5
5.0
5.0
6.3
6.3
6.3
6.3
2.5
5.0

Eltonduv Voll:

Secondary Cumnl Ampl Secondary Test Volts RMS Case
3.0 2,500 T
10.0 2,500 GB
3.0 2,500 FB
10.0 2,500 HB
2.0 2,500 FB
5.0 . 2,500 GB
10.0 2,500 JB
20.0 2,500 KB
10.0 10,000 JB
10.0 10,000 KB

*Standard Military Filament and Power Transformers are also available in Grade 4,
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

l CASE DIMENSIONS I HERMETICALLY SEALED PUI—SE TRANSFORMERS

Hermetically sealed Pulse Transformers for use in blocking oscillator, low level interstage coupling,
and modulator output circuits. These components meet MIL-T-27 A specifications. The pulse trans-
formers are designed for maximum power, efficiency, and optimum pulse performance. Balanced coil
structures permit series or parallel connection of windings for turn ratios other than unity. Pulse
characteristics, voltages and impedance levels will depend upon the interconnections made.

When ordering encapsulated units add "M to the catalog number.

D CASE PULSE TRANSFORMERS
H . 3. m
g’"dlh' 1 :"3'-’ = Pulse Test Character-
ange D.: 1V Inter- Low Duration Voltage istic
Catalog Blocking| stage | Power Pulse Voltage Micro- | Duty | No. of ., | Impedance Case
No. MIL Type sc. | Coupling| Output Kilovolts seconds Rate | Windings | RMS ms No.
(MPT-1 | TFARX3SYY | v/ v 0,25/0.25/0.25 | 0.2-1.0 |.004 3 0.7 250 DM-20
MPT-2 | TFR4X35YY | +/ v 0.25/0.25 0.2-1.0 | .004 2 0.7 250 DM-20
MPT-3 | TFARX35YY .5/0.5/0. 215 |. -
DM-01 CASE v V 0.5/0.5/0.5 0.2-1.5 | .002 3 1.0 250 DM-18
Height: o MPT-4 | TF4RX35YY | +/ b/ 0.5/0.5 0.2-1.5 |.002 2 1.0 250 DM-18
AR 1em
Bi'gl‘}t’; 1{; » MPT-5 | TR4RX35YY |  +/ v 0.5/0.5/0.5 0.5-2.0 |.002 3 1.0 500 DM-20
Mtg. Cen.: "% 105" MPT-6 | TFARX35YY | +/ v 0.5/0.5 0.5-2.0 | .002 2 1.0 500 DM-20
Studs: 4 6-32 NPT
3 -1 | TF4RX35YY 0.7/0.7/0.7 0.5-1.5 |. ; -
A A 1327 dia. v v v 0.7/ 51,5 |.002 3 1.5 200 DM-18
MPT-8 | TF4RX35YY | Vv v 0.7/0.7 0.5-1.5 | .002 2 1.5 200 DM-18
MPT-9 | TFARX35YY | v v 1,0/1.0/1.0 0.7-3.5 | .002 3 2.0 200 DM-18
MPT-10 | TF4RX35YY | v v 1.0/1.0 0.7-3.5 | .002 2 2.0 200 DM-18
MPT-11 | TF4RX35YY | v v 1.0/1.0/1.0 1.0-5.0 | .002 3 2.0 500 DM.-01
DM-20 CASE MPT-12 | TF4RX35YY | Vv v | 0.15/0.15/0.3/0.3 | 0.2-1.0 |.004 4 0.7 700 DM-8
Height: ‘I?q’g"
Diameter: B
Flange L.: 186"
3 "
inses: osis- | ULTRA MINIATURE PULSE TRANSFORMERS
EHoklzs: .g;g wide ® Meet all requirements of MIL-T-27 A. ® Exceedingly small size.
nockout: o vt : .
® Negligible weight. ® Encapsulated or hermetically sealed.
DM-18 CASE . .
Height: 4
sl 14 MM-1 MM-2 MM-3 MMO-1
Width: 2 MM.-4 MMO-2
Depth: 115" - 2
Mtg. Cen.: %" Induct
5 g nductance
Studs: 2 6-32 Catalog Application Pulse Pulse Rise PPS. Turns Zo Case
MM-1 No. MIL Type Velts Width time Prin. Leakage Mes Ratio ohms Des.
asw usec usec uhy uhy
Length: 3
Diameter: %" EPT-1 | TFARX31YY 20 .07 .03 125 12 |2 1:1 200 | MM-1
Venall -% v EPT-2 | TF4RX31YY ol 20 .07 .03 150 15 |2 2.1 200 | MM-1
ength: 40 impedance =
\X/i.dgth' bl EPT-3 | TFARX31YY 3 20 .07 .03 160 15 |2 EX| 100 | MM-1
H matching
Height: ;/2" EPT-4 | TFARX31YY 20 07 .03 200 | 90 |2 41 100 | MM
Deretrs ".I%n EPT-5 | TFARX31YY & 17 .10 .04 200 6 |2 4.1 100 | MM-1
Width: 1 }’4’” EPT-6 | TFARX31YY . 15 10 .04 200 5 (2 5:1 100 | MM-1
Height: ) terstag
Mtg. Cen.: 115" EPT-7 | TF4RX31YY | 25 .50 .05 | 1,200 20 |1 T:1:1 MM-1
* [ coupling
Mtg, Hanﬁ: 1" EPT-8 | TF4RX31YY 10 |10 .04 | 12,000 70 .01 5:1 MM-2
Length: —"“h’a” EPT-9 - | TF4RX31YY 10 .04 7,500 22 .01 3:1 100 | MM-2
aep?l?‘: ;1/‘4’, g EPT-11 | TFARX35YY 100 25 .02 200 2 | .o12 11 MM-1
eight:
Mt; (G 2%&” EPT-12 | TFARX35YY Blocking 50 .33 .07 240 2 .002 1:1 MM-1
Mtg. Flange: 215" EPT-13 | TFARX35YY oscillator 40 .5 07 | 6000| 15 2:1 MM.2
EPT-14 | TFARX35YY 15 6 A 16,000 15 .0004 1:1.4 MM-2
. EPT-15 | TF4RX36YY | Memory core & 5 1.5 .25 4,000 300 5:5:1PP 10 ‘ MM-4
MOLDED DIMENSIONS Bl el Hetidgl
MMO-1 EPT-16 | TFARX36YY Current driver 2.5 2.4 .2 2,800 200 3.3:3.3:1PP 6 MM-4
Diameter: 1} 4 EPT-17 | TFARX36YY Current driver 21 1-4 .22 18,000 800 .250 6:1 200 MM-3
Th'Ck"“LMO‘ziﬁ EPT-18 | TFARX36YY | Current transformer | 10 | 6 .2 |90,000| 200 | .05 11:4 75 | MM
Diameter: Hen EPT-19 | TF4RX36YY Pulse inversion 22 1-7 .25 55,000 300 .05 6:1:1 400 MM-3
Thickness: 1v5”
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FREED TRANSFORMER COMPANY, INC.

Sec. 5600

HERMETICALLY SEALED FILTER REACTORS

MEET MIL-T-27A SPECIFICATIONS

Catalog | Inductance Rat. Current DC Res. Test Valt Case
No. | MIL Type Henry ‘ DC Ma. Ohms Kilovoltas No.
MGC 1 | TFARX04AJ | 100 ‘ 10 3,500 1. Al
MGC 2 | TFARX04A) 4 50 230 1. Al
MGC 3 | TFARXOAEB 10 50 3gs 1. E8
MGC 4 | TFARXO4FA 20 50 415 1.5 FA
MGC 5 | TFARXO4FA T30 50 650 1.5 FA
MGC 6 | TFARXO4AJ 3 75 _ 175 1. Al
MGC 7 | TFARXO4EB 3 75 235 1.5 EB
MGC 8 | TFARXO4FA 12 s 265 1.5 FA
¥ Mis. MGC 9 | TFARXO4EB 3.5 100 145 1. EB
U Heisht Degth Width Centers Siuds _

: MGC10 | TFARXOAFA 8 100 180 1.5 FA
el || % o W e oo e s MGC11 | TFARXOAGA 12 100 190 2. GA
ED | RS he Ly U R il MGC12 | TFARXO4EB 2 150 | 92 1.5 £8
FA 34 2k 2% 1Heate ilaes MGC 13 | TF4RXO4FA | 4 150 ' 115 1.5 FA
o S il 23601 23 M| AIES2 MGC14 | TFARKOAGA | 8 150 125 2. GA
| Sk o 220 Hetiat el RdiP MGC15 | TF4RX04JB 1 150 120 2.5 I8
JART R 34 4% 1|5 SoRRien]lil 882 MGC 16 | TFARKOAFA 2.5 200 | 70 1.5 FA
SR 3% SIS SRR SIS 20 MGC17 | TFARXOAGA 4 200 | 80 2. GA
Lt 4% 34 3t sl nebol] el MGC 18 | TFARXO4HB 7 200 | 135 2, HB
SO IS il 4% IEE A | AN MGC19 | TFARXOAIA | 10 | 200 | 125 2.5 JA
B | 4% 3% A | 3% | 47030 MGC20 | TFARXO4GA | 2.5 [0 | 50 2. GA
MBHrA3E 3 i e $H-80 TMGC 21 | TFARXOAHB | 4 300 62 2.5 HE

T MGC22 | TF4RX04JB 6 00 | Ty 2.5 B

T MGC 23° | TFARXO4KE 8 00 | 5 2.5 KB
MGC 24 | TFARXOALA 10 300 100 25 LA
MGC 25* | TF4RX04HB | 2 400 | 7 25 HB
MGC26 | TFARX04KS iE Tl 60 2.5 K8

| MGC 27* | TRARXO4IA 2 R rad] T 2.5 JA

MGC28 | TFARX04KB | 4 ~ 500 | 45 2.5 KB
MGC 29% | TFARXOAMB 7 A5G0 . SR e s MB

T MGC30* | TF4RX04LE 2 | 700 20 2.5 LB
MGC 31* | TFARX04MB 135 | 1000 | 12.5 25 MB

*Not stocked, available on short delivery,
Above units available in Grade 4,

SERIES 1950 NULL “T" FILTERS

The Freed Series 1950 Null T networks consist of two resistance capacitance networks, whose outputs com-
pletely cancel each other at the balance frequency. They may be used as rejection networks particularly at low
frequencies where LC filters become excessively large and unstable.

Standard models are available for 30, 60 and 120 cycles in a wide range of impedances. Each network will
give a minimum of 50 db attenuation at the null frequency.

The null frequency is adjusted to a tolerance of 2=2%,.
All Null T Filters are hermetically sealed.

Prices on request.
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

TOROIDAL INDUCTORS

Using the lstest developments in the field of magnetic materials and new impregnation snd molding techniques
the Freed Transformer Co. makes available to the industry the most extensive line of toroidal inductors.

Freed toroids are available in three types of constructions. Open units coated with a special high temperature
extremely low loss compound, hermetically sealed in metal cases or molded in special Freed Epoxy Resin. Both
hermetically sealed and molded units meet the latest military specification MIL-T-27A (greded 1 or 4 and 2 or 5
respectively). Freed toroidal inductors are supplied with either molypermalloy or carbonyl iron powder cores.

1. Temperature Stabilization:

The molypermalloy and carbonyl iron powder cores have a temperature coefficient of inductance. Depend-
ing upon the degree of tempersture stabilization the cores have different temperature coefficients. The degree of
stabilization is denoted by a two-letter code.

SN Non-stabilized cores, maximum inductance variations = 2% from —55°C to + 85°C

SE Temperature-stabilized cores, maximum inductance variations - 1,0 to —.4% from —1.5°C to +54°C
SB  Temperature-stabilized cores, maximum inductance variations == .19 U from +13°C to +35°C

SD Temperature-stabilized cores, maximum inductance variations == .1% from —1.5°C to +54°C

SW Temperature-stabilized cores, maximum inductance variations = .95%; from —54°C to +85°C

SP Temperature stable carbonyl iron cores, maximum inductance variations == .3% from —55°C to +85°C

The temperature (stabilization) coefficient of an inductor will depend upon the nominal inductance value,
operating frequency and A.C. voltage across the coil. Therefore some coils may have a lower temperature coefficient
than the one corresponding to the core stability characteristic. Under some unfavorable working conditions the
temperature coefficient of inductance corresponding to a given stability characteristic may be exceeded.

2. Self Resonant Frequency Fo:

This frequency is defined as the resonant frequency of L — Inductance and Ca — distributed capacity of the
winding.

3. Adjustment Accuracy == 19/, or 1 Turn Whichever Is Greater:

All toroidal inductors are adjusted at a frequency well below the self resonant frequency “Fo.” Since all’
toroids have a voltage coefficient of inductance they are adjusted with a low A.C. voltage in the region of the initial
permeability of the core material.

The apparent inductance at any frequency F is given by the expression

L

Ldppz——-
(Y
=)

Where L is the nominal inductance. For frequencies “F'" well below the self resonant frequency ‘‘Fo' the
fractionsl increase of inductance due to the self resonant frequency is

e

4. Q"

The “Q" or quality factor of the coil is shown for every toroid type. Since the "'Q" depends both upon the
frequency and the A.C. voltage across the coil, the “Q" vs. frequency graphs show the Q" variations for a given
voltage applied across the coil. This voltage is deﬁned by the expression,

V= KoV X ke

Tkc
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

5. Variations of Inductance vs Normalized A.C. Voltage:
All toroidal inductors have an A.C. voltage coefficient. The variations of inductance vs applied A.C. voltage
can be computed from the expression of normalized voltage.

. gV 60 cps.
Vnorm. = '\/L_l-l g Tps' X Kv

V — A.C. voltage across the coil
Ly — Inductance in henries.
— Measurement frequency in cycles.
Ky — is the voltage coelficient (a variable parameter for different coils) listed in the graph. For high frequency
toroids the expression for normalized voltage is changed to,
N4 1Ke
Vnorm. VI pd X Kv

KC

6. Variations of Inductance vs Normalized D.C. Current:

The incremental permeability of the coil and consequently the inductance depends upon the magnetizing D.C
ampere turns  The variations of inductance vs D.C. current can be computed from the expression for the normalized
D.C current

lnorm. = Idec VLu X Ki

Where lde — current in M.A. thru the coil
Ly — inductance in henries.
Ki — current coefficient (a variable parameter for different coils) listed in the graph

7. Maximum Current:

This 15 the maximum non-destructive current that a coil can tolerate without overheating and consequent failure
It is defined as i y
| mas = V Prms + Pac
The maximum current is listed for each type of toroidal inductors and is computed by dividing the parameter
of the numerator by the square root of the inductance in millihenries. This current will affect the inductance value
and may partially or completely saturate the inductor. The inductances variations due to ldc and Ve must be computed
from the expressions of paragraphs 5 and 6.
Toroids with special requirements such as tapped toroids, toroidal transformers, molded and cased units with
dimensions other than standard sizes and high temperature toroids can be supplied upon request. QOur engineering
and laboratory facilities are available for consultation, research and development.

CASE DIMENSIONS
DT-l CASE DT-2 CASE DT-3 CASE DT-4 CASE
L 33bt

Height: 116" Height: 134" Height: 2" Height:
Width: 157 Width: 1347 Width: 15" Width:
Length: 146" Length: 16" Length: 184" Length: !
Mounting: 2 4-40 inserts Mounting: 2 6-32 studs Mounting: 2 6-32 studs Mounting: 4 8-32 studs
Mtg. Centers: % Mtg. Centers: 474" Mtg. Centers:  114"x34” Mtg. Centers: 2L x145"
Cutout: M x " Cutout: 37" Cutout: 387 x" Cutout: 3 x5

DST-1 CASE DT-5 CASE DM-2 CASE DM-11 CASE

sty

FEE————
Height BLr Height: 136" Height: 1" Height: 116"
Width: na” Diameter: 4" Diameter: 1%” Diameter: 134"
Lgngth: " Mounting: 2 6-32 inserts Mounting: 9 4-40 inserts Mounting: 2 6-32 inserts
Pins: 14" long Mtg. Centers: 14" Mtg. Centers: S4” Mtg. Centers: %"
To fit: 147 crystal socket Cutout: 341" Cutout; 35T 4" Cutout: 357 14"

rare e e
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

TOROIDAL INDUCTORS
FREQUENCY RANGE: UP TO 15 Kc

TYPE TI-16 TI-5 ‘ Ti-4 TI1 T-1A TI-12 J TI-11
;;’::,‘:::‘:: SN SN, SE, SD SN, SD, SW SN, SD SN, SD, SW SN, 5D, 5W l SN, SD, SW
; :;;;3 650 260 110 70 68 45 l 29
I Max, _LEE e 2 g 4 gis 13
(Amp) VLMH VLMH VLMH VIMH VLMH VLMH VLMH
Nominal Catalog Fo Catalog Fo Catalog Fo Catalog Fo Catalog Fo Catalog Fo Catalog Fo
Inductance No. Ke No. Ke No, Ke No. Ke No. Ke Ne. Ke No, Ke
1 MH | F2050 650 F1500 350 F1655 500 F1747 | 1100
2 MH F1501 250 F1656 380 F1748 T40
3IMH | F2051 410 F1502 200 F1657 300 F1749 560
4 MH F1503 180 F1658 250 F1750 47Q
5 MH | F2052 330 F1700 420 F850 170 F800 270 F1504 150 F1659 220 F1751 410
7.5MH 'F1505 120 F1660 180
10 MH | F2053 240 F1701 270 F851 130 F801 192 F1506 100 F1661 150 F1752 260
15 MH | F2054 200 F1702 215 F852 110 F802 155 F1507 90 F1662 120 F1753 200
30 MH | F2055 150 F1703 140 F853 83 F803 109 F1508 60 F1663 80 F1754 130
50 MH | F2056 122 F1704 105 F854 67 F804 82 | F1509 | 50 | F1664 | 60 F1755 95
75 MH | F2057 | 105 F1705 81 F855 57 F805 66 F1510 40 F1665 47 F1756 15
100 MH | F2058 90 F1706 68 F856 51 F806 56 F1511 33 F1666 40 F1757 64
150 MH | F2059 80 F1707 54 F857 43 F807 45 F1512 29 F1667 31 F1758 48
200 MH | F2060 70 F1708 40 F858 38 F808 39 F1513 23 F1668 27 F1759 40
300 MH | F2061 60 F1709 35 F859 32 F1514 20 F1669 21 F1760 31
400 MH | F2062 52 F1710 29 F860 28 F1515 18 F1670 18 F1761 26
500 MH | F2063 48 F1711 26 F861 26.5 F809 24 F1516 15 F1671 16 F1762 292
600 MH F1712 22 F862 24 F1517 14 F1672 14
700 MH F1713 21 F863 23
750 MH | F2064 40 F810 19 F1518 12 F1673 12.5 | F1763 | 17.5
800 MH F1714 19 F864 22 r
900 MH F1715 11.5 F865 21
1 Hy | F2065 36 F1716 16.5 FB866 20 F811 16.5 | F1519 10 F1674 10.6 | F1764 | 14.5
1.25 Hy | F2066 33 F1717 15 F867 18.5 F812 15
1.5 Hy | F2067 30 F1718 13.5 Fa68 17 F813 13 F1520 9 F1675 85 | F1765 | 11.5
1.75 Hy | F2068 28 F1719 12.2 F869 16 F814 12.2
2 Hy | F2069 27 F1720 11 F870 15.5 F815 11 F1521 g F1676 8.2 | F1766 9.6
2.25 Hy F871 14.5 F816 10.5
2.5 Hy F872 14 F817 10.3 | F1522 7 F1677 6.3 | F1767 8.2
2.75 Hy F873 13.5 F818 9.8
3 Hy F874 12.5 F819 9.2 | F1523 6.2 | F1678 57 | F1768 1.4
3.5 Hy F875 12 F820 8.5 | F1524 5.8 | F1679 5.2 | F1769 6.6
4 Hy F876 11.5 F821 8 F1525 5.5 | F1680 4.8 | F1770 6.1
4.5 Hy FB77 11 F822 7.5 | F1526 5.1 | F1681 45 | F17T1 5l
iy Hy F878 10.5 | F823 7 F1527 49 | F1682 42 | F1772 5.3
6 Hy F824 6.4 | F1528 4.5 | F1683 3.8
7 Hy F825 5.9 | F1529 4.1 | F1684 3.5
7.5 Hy F1773 4.1
8 Hy F826 5.5 | F1530 3.9 | F1685 3.25
9 Hy F827 5 F1531 3.7 | F1686 3
10 Hy F828 4.8 | F1532 3.4 | F1687 2.9 | F1774 3.4
12 Hy F1533 3.1 | F1688 2.6
15 Hy F829 39 | F1534 2.8 | F1689 2.3 | F1775 2.6
17 Hy F1535 2.6 | F1690 2.1
20 Hy F830 3.9 | F1536 2.4 | F1691 1.95| F1776 2.2
25 Hy F1537 2.2 | F1692 1.75| F1777 1.9
30 Hy F1538 2 F1693 1.5 | F1778 1.7
40 Hy F1779 1.4
50 Hy F1780 1.25
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FREED TRANSFORMER COMPANY, INC.

Sec. 5600

FREQUENCY RANGE: 10Kc TO 50Kc | 10Ke TO 100 Kc
e | 1117 17 116 T1-2 1113 TI-15 Ti-14
Temperature
Stabilization = -1 SN, 5D, SW sD SN ' SN SN
2/1 MH
(+20%) 1.2 48 .23 a6 055 1.0 3
1 Max. .25 __7_ 2 2.5 5.8 5 03
(Amp.) VLMH VLMH VLMH VLMH VILMH VLMH VLMH
Nominal Catalog Fo I Catalog ‘ Fo ‘ Catalog Fo Calalog Fo Catalog Fe Cataleg Fe Catalog Fo
Inductance No. Ke No. | Ke No. Ke No. Kc No. Kc No. Ke No. Ke
(MH) |
.100 | F2100 | 4300 F1870 | 1800
.200 F2101 2800 F1871 1300
.300 F2102 2200 F1872 1100
400 F2103 1800 F1873 940
500 | F2104 @ 1600 | F1781 1300 F1874 850
1 F2105 1000 F1782 880 F1726 820 F1800 550 F1629 400 F1875 620 F1920 560
2 F2106 670 F1783 600 F1727 550 F1801 400 F1630 280 F1876 450 F1921 390
3 F2107 520 F1784 470 F1728 450 F1802 320 F1631 230 F1877 370 F1922 310
4 F2108 440 F1729. 380 F1803 280 F1632 200 F1878 320 F1923 270
5 F2109 380 F1785 350 F1730 330 F1804 250 | F1633 180 F1879 290 F1924 240
1.5 F2110 290 F1786 280 F1731 260 F1634 145 F1880 240 F1925 200
10 F2111 250 F1787 240 F1732 220 F1805 170 F1635 130 F1881 210 F1926 170
15 F2112 190 F1788 190 F1733 180 F1806 140 F1636 105 F1882 175 F1927 140
20 F2113 160 | F1789 165 | F1734 150 F1883 150 | F1928 120
25 F1790 145 F1884 140
30 F2114 120 | F1791 135 | F1735 115 | F1807 100 | F1637 73 F1885 125 | F1929 96
40 F1792 110 F1886 110
50 F2115 90 F1793 100 F1736 86 F1808 76 F1638 517 F1887 100 F1930 74
75 F2116 70 F1794 80 F1737 68 F1809 62 F1639 47 F1888 .082 F1931 60
100 F2117 58 F1795 68 | F1738 58 F1810 53 F1640 40 F1889 072 F1932 592
150 F1796 55 F1739 46 F1811 43 F1641 33 F1933 42
200 F1797 47 F1740 40, | F1812 37 F1642 28 F1934 36
250 F1741 35 F1935 32
300 F1742 31 F1813 30 F1643 23 F1936 30
400 F1743 23.5| F1814 26 F1644 20
500 F1815 23 F1645 18
30Ke TO 75Kc | 50Kc TO 200Kc
TYPE TI-18 Tl-8 TI-10 T1-9 TI-19 TI-3 TI-3A
Temperature
Stabilization SN SN, SD SB SB SN sD SB
2/1 MH
(+20%) 2.6 1.5 43 - 4.5 .6 .31
| Mex. RE 4 2 5 a2 1.3 2.5
(Amp.) VLMH VLMH VLMH VLMH VLMH VLMH VLMH
MNominal Catalog Fo Catalog Fo Catalog Fo Calalog Fo Catalog Fe Cataleg Fo Catalog Fo
Inductance No. Ke No. Ke No. Ke Ne. Ke No. Ke No. Ke Ne. Ke
(MH)
. F2140 | 2500 | F1821 5600 F2180 | 4000 F1846 | 2150
3 F2141 1700 F1822 3600 F2181 2500 F1847 1500
3 F2142 1400 F1823 2800 F2182 1900 F1848 1250
A F2143 1200 F1824 2300 F2183 1550 F1849 1070
5 F2144 1050 F1825 2000 F2184 1350 F1850 960
6 F2185 1200
7 F2186 1070
.8 F2187 | 1000
9 F2188 900
1 F2145 700 F1826 1250 F1579 500 F1554 500 F2189 _850 F1851 680
Fl F2146 500 F1827 800 F1580 350 F1555 350 F2190 540 F1852 480
3 F2147 400 F1828 600 F1581 300 F1556 290 F2191 400 F1853 390
4 F2148 340 F1829 500 F1582 260 F1557 250 F2192 340 F1854 330
5 F2149 300 | F1830 440 | F1583 240 | F1558 220 | F2193 990 | F1855 300
115 F2150 240 F1831 330 F1584 200 F1559 175 F1845 210
10 F2151 200 F1832 280 F1585 170 F1560 150 F1844 250 F1856 190
15 F2152 160 F1833 210 F1586 140 F1561 120 F1857 150
20 F2153 140 F1834 175 F1858 125
25 F1835 150
30 F2154 110 F1836 135 F1587 105 F1562 82 F1859 96
40 F1837 110 F1860 80
50 F2155 85 F1838 95 F1588 82 F1563 62 F1861 70
75 F2156 65 F1839 15 F1589 68 F1564 50 F1862 54
100 F2157 58 F1840 60 F1590 60 F1565 42 F1863 45
150 F1591 50 F1566 34
200 F1592 43 F1567 29
250
300 F1568 23.5
400 F1569 20
500 F1570 18
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FREED TRANSFORMER COMPANY, INC.

FREQUENCY RANGE:

TOROIDAL INDUCTORS

100Kc " [50Kc TO|50Ke TO|20Ke TO
TO 10Mc| 5 Mc 5 Mc 2 Mc
TYPE Ti-a1 | TI-22 | TI-23 \ T1-20
. MOLDED DIMENSIONS
T e [ ) e Ve T
oy MK e | 5.6 [ 7 ‘ 2.5 Code No oL 0 H-P:Lou':ling
I Mex. 2405 a1 ‘ T ‘ 2 MR-1 7a 1%, Pig tails
(Amp.) VLMH VLMH VLMH VLMH ms-ﬂ 1‘/5 1 4-40
N T -3 1 Yi6 1Vlé« 6-32
Nominal Catalo: Fo Catalo: Fo Calalo: Fe Catalo: o
Indudlmc! MNo. 9 Me MNo. % I Me No. 7 l Me No. g l :\t mg'g 1 ‘;’/: 1 % g-gg
(MH) : -
010 | Feedo | 17.0 | Fee70 | 135 | F2301 | 11.5 mgﬁ g{/s 1 ;/“ 13"33
015 | Fee41 | 13.5 | Fee71 | 105 | Fe302 | 9.2 MR.8 21 1% 10.39
020 | Fee42 | 11.5 | Fee72 | 9.0 | F2303 | 8.0 MR.9 2 ,/’ ; /8 10:30
030 | F2243 | 8.8 | F2273 | 7.0 | F2304 | 63 MR-10 2% 1% 10.39
040 | F9944 | 7.4 | F9974 | 60 | F2305 | 54 MS.1 2562 « 2540 x 13 Pig bl
050 | F2245 | 6.5 | F2275 | 5.3 | F2306 | 4.8 | F2201 | 4.3 AR i igitalls
075 | Feo46 | 5.0 | F2276 | 41 | Fe307 | 3.8
100 | Fee47 | 4.2 | Fee77 | 3.5 | Fe30s | 3.2 | Fego2 | 3.0
195 | Feo4s | 3.6
150 | Foo49 | 3.2 | Foe7s | 9.8 | F309 | 2.7
.200 F2279 | 2.4 | F2310 | 2.3 | F2203 | 2.1
.300 F2280 | 1.9 | F2311 1.8 | F2204 | 1.7 OPEN DIMENSIONS
.400 F2981 1.6 | F2312 | 1.5
500 Fo282 | 1.4 | Fe313 | 1.4 | Fe205 | 1.3 Sean Coll oD” H"
600 F283 | 1.3
.700 F2284 | 1.1 0S-1 % e =
750 F2206 | 1.1 0S-2 % 3% S .
1 F2207 | .9 05.3 1 % a7s
1.5 F2208 .75 0S-4 1 e Sile
9 F2209 | .65 0S-5 1% % 2
2.5 F2210 .55 0S-6 1% /A =0
3 Fe211 | .52 05-7 116 5% Sis
35 F2212 | .48 0S-8 1% Wie 2
4 F2213 | .45 05-9 2V 1% O=
4.5 F2214 .42 05-10 2% 1% i s
5 ‘ [ F2215 A 0OS-11 2% 1%
CASE AND DIMENSION CODE
roi ncased ||  Toroi cased
T'I?y:'ed Case Mold DliJm:nsions } ?v:: Case Mold D'iJr:emions
Tl-1 3, DT-5 MR-6 0OS-8 Tl-12 DT-4 MR-8 0S-9
TI1A 1‘ 4 MR-7 05-9 Tl-13 DT-4 MR-7 05-9
Tl-2 DT-3, DT-5 MR-5 0S-6 Tl-14 DT-2, DM-11 MR-4 0S-5
TI-3 DT-3, DT-5 MR-5 0S-6 Tl-15 DT-1, DM-2 MR-3 0S-3
TI-3A DT-4 MR-8 05-10 1116 DST-1 MR-1, MS-1 | OS-1
TI-4 DT-2, DM-11 MR-4 0OS-5 TI-17 DST-1 MR- 1 MS-1 OS-1
TI-5 DT-I, DM-2 MR-3 0S-3 Tl-18 DST-1 MR-1, MS-1 051
TI-6 DT-2, DM-11 MR-4 0S-5 TI-19 DST-1 MR-1 MS-1 0OS-1
TI-7 DT-1, DM-2 MR-3 0S-3 Tl-20 DT-2 MR- 0OS-4
Tl-8 DT-1, DM-2 MR-3 0Ss-3 TI-21 DT-1 MR-1 MS 1 OS-1
119 DT-4 MR-9 0S-10 Tl-22 DT-1 MR-2 05-2
Tl-10 DT-3, DT-5 MR-5 0S-7 TI-23 DT-1 MR-2 0S-2
Tl-11 DT.4 MR-10 05-11 =
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TOROIDAL INDUCTORS
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FREED TRANSFORMER COMPANY, INC.

TOROIDAL INDUCTORS
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FREED TRANSFORMER COMPANY, INC.

Sec. 5600

CROSS REFERENCE GUIDE TO CASED, UNCASED AND MOLDED UNITS, SEE CHARTS A, B AND C.
Toroid ncased Toroid
B Cse | Mold Dieanons | Tvpe  ECRe Mold Dimensians
TI-1 DT-3, DT-5 MR-6 0S-8 TI-12 DT-4 MR-8 059
TI-1A DT-4 MR-7 0S-9 Tl-13 DT-4 MR-8 0S-9
Tl-2 DT-3, DT-5 MR-5 0S-6 TI-14 DT-2, DM-11 MR-4 0S-5
Tl-3 DT-3, DT-5 MR-5 05-6 TI-15 DT-1, DM-2 MR-3 0OS-3
Tl3A DT-4 MR-8 05-10 Tl-16 DST-1 MR-1, MS-1 | OS-1
TI-4 DT-2, DM-11 MR-4 0S-5 Tl-17 DST-1 MR-1, MS-1 0S-1
TI-5 DT-1, DM-2 MR-3 0S-3 TI-18 DST-1 MR-1, MS-1 OS5-1
Tl-6 DT-2, DM-11 MR-4 0S-5 TI-19 DST-1 MR-1, MS-1 OS-1
TI-7 DT-1, DM-2 MR-3 0s-3 Tl-20 DT-2 MR-3A OS-4
Tl-8 DT-1, DM-2 MR-3 0S-3 Tl-21 DT-1 MR-1, MS-1 OSs-1
Tl9 DT-4 MR-9 05-10 Tl-22 DT-1 MR-2 05S-2
TI-10 DT-3, DT-5 MR-5 0S-7 Tl-23 DT-1 MR-2 0s-2
TI-11 DT-4 MR-10 O5-11
[":] E'TENS'ONS OF MOLDEEI UNITS [B] DIMENSIONS OF UNCASED UNITS
oldae earance
Coil obD” H Hole H- ¥
Cedetlo: | Mounting Spsncelliiopy H
MR-1 7 1% Pig tails
MR-2 1 s Ya 4-40 0OS-1 %8 i =
MR-3 1% e 6-32 0S-2 76 % o=
MR-3A | 1% s 6-32 M 0S-3 1 % a3
MR-4 12 Y4 8-32 0S-4 1 Y = o
MR-5 1% 1 8-32 0S-5 1% Y& -2
MR-6 2% V3 8-32 0S-6 1% s 'E9
MR-7 2% 196 10-32 0S-7 1'Mie e =2
MR-8 2% 1% 10-32 0s-8 1% Ve | S3
-10 2% 1% 10-32 - B A ==
e MS-1 2% x 2%n %52 Pig tails O OS-11 2% 1% &
[C] CASE DIMENSIONS
DT-1 CASE DT-2 CASE DT-3 CASE DT-4 CASE
' - . 14" . . ;/” P et . or 1 3 !"/Jf
3 Heghts o o008 A Vi e Vidn: T
4 Length: 1A Length: 146" Length: 155" Length: 0347
i Mounting: 9 4-40 inserts Mounting: 2 6-32 studs Mounting: 2 6-32 studs Mounting: 4 8-392 studs
i Mtg. Centers: 34" Mtg. Centers:  75"x25" Mtg, Centers:  114"x34”" Mtg. Centers: 2L "x15"
; Cutout: S x 10 Cutout: 35" KA Cutout: A5x34" Cutout: 3{7x35"
3 DT-5 CASE DM-2 CASE DM-11 CASE
"
5 T Ha B ight: 3G Height: ¥ Height: 115"
Q/T{Iﬁ}}:l Hg” E!::n;:t(cr: :ll“.‘lu-." Dian?ctler: :lI 15" Di:rlngetlc:: AR
Length: L7 Mounting: 2] q—39 inserts Moum_ing: 2 4-40 inserts Mounting: E?_é-”EQ inserts
Pins: 1:” long Mtg. Centers: 114" Mtg. Centers: Sa Mtg? Centers: s
Tt 14" crystal socket Cutout: 3571 Cutout: 3" T4 Cutout: 35T UG
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Sec. 5600
FREED TRANSFORMER COMPANY, INC.

FREED MAGNETIC AMPLIFIERS & SATURABLE TRANSFORMERS

d

The ‘ever increasing demand for reliability, rugg s, miniaturization and high performance has made the magnelic
amplifier an indispensable component of many mililary and industrial automatic control and servo systems. Recent
advances in malerials and techniques permit an even greater ulilization of the well-known inherent advantages of
magnetic amplifiers such as direct operation from line vollage, no warm-up time, long-life components, ease of signal
mixing, and hermetic sealing.

Freed Transformer Co. manufactures an extensive line of magnetic amplifiers, ranging from salurable transformers to
half-wave type. fast-response servo amplfiers. Choice of catalog ampliliers assures standardization, lowest possible cost
and rapid delivery.

All standard units are designed for continuous cperation and will operate in an ambient temperature range of —55°C

to +75°C.

Vacuum tube and transistor preamplifiers can be supplied if very high impedance inputs are required.

In addition to standard items, Freed Transformer Co. has extensive facilities for the design and production of special
amplifiers, saturable reactors and magneltic components.

ALL ITEMS LISTED ARE AVAILABLE FROM STOCK.

FAST RESPONSE FREED MAGNETIC AMPLIFIERS

THE MAF TYPE OF FAST RESPONSE MAGNETIC AMPLIFIERS COMBINES HIGH POWER GAIN, RUGGEDNESS, AND

RELIABILITY WITH A MAXIMUM 2 CYCLE RESPONSE.

ALL MAF UNITS ARE PHASE-REVERSIBLE.

FREED NO. MAF-| MAF-4" MAF-5" MAF-6 MAEF-7
POWER SUPPLY 115 60~ 115V 400~ 115 400~ 115V 400~ 115 400~
MAXIMUM
OUTPUT WATTAGE 2 10 15 10 15
QUTPUT VOLTAGE 110V RMS 57.5V RMS 57.5V RMS 575V RMS 57.5V_RMS
3 Kearfott R110-2 Kearfott R110-2 Kearfott RII11-2
TYPICAL LOAD Diehl FPE 25-11 Pt R M N KearotHRIZZAN | e e e s
INPUT SIGNAL RI10-2 10K 1K |RITI-2 10K IK
REQUIRED FOR IV AC or DC 8Y AC 8Y AC L2y 4y 20V .8Y
FULL OUTPUT RIII2 10K [K |RI122 10K - IK
L&Y .8V 25V 1.0V
CONTROL AC or DC AC or DC
WINDING 10,000 OHMS 60 OHMS CT 60 OHMS CT | 0,000 OHMS Min. | 10,000 OHMS Min.
RESISTANCE 150 OHMS CT | 150 OHMS CT | |'000 OHMS Min.| 1,000 OHMS Min.
Mag. Amp. 5Y4" x 7" x 74" HI ., 7 = = WAl s 2T ST
Dr:grig%hs X;grmAaTg'/Js"/: 4"‘/0":3'//:"H 2%," 0.0, x 2%" H (24" O.D. x 2V/y" H (44" x #/4" x 274" H (4% x 44" x 274" H
WEIGHT Mag. Amp. 21 Ibs. | 13 0n Fhc 4V Ibs. 41/ Ibs.
l X Former 6/ Ibs. it % et Va lbs
*Whon used with MAT-1 Transistor Preamplifier
o L]
Transfer characteristic curves
— 120 =
’ vi MAF-1 v 60 MAF-4
5 100 ==
St == MAF-5
ouw MAF-7 S w 40
.2 0 MAF-6 o9
Q= U=
<5 40— =
9 <Q 20
20 160 1:20g 20 [ A 73 e )
1 1 1 I 1 1 1 1 1 1
P e o STer gl
4 8 12 16 20 g T4 TS R ()
20 AC.ORDC. A.C. CONTROL
| 40 CONTROL YOLTAGE 20 YOLTAGE
— 60 z
40
- 80
L 100
60
120
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Sec. 5600
FREED TRANSFORMER COMPANY, INC.

FREED MINIATURIZED SILICON TRANSISTOR PREAMPLIFIER

THE MAT TYPE OF TRANSISTOR PREAMPLIFIER GOMBINES LOW POWER CONSUMPTION, HIGH POWER GAIN
AND SMALL SIZE AND WEIGHT.

L

Transfer tharacteristic curves

@
=3
FREED NO. | MAT-| 22 ]
=
POWER SUPPLY ] 115Y 400~ °§ :—
YOLTAGE GAIN 400 3 5 44
S
MAXIMUM >~ 2
OUTPUT VOLTAGE IOVA(RL= 1.5K) 50 40 30 20 10 I+
Freed MAF-4 and MAF.5 T T T T T
-1 10 20 30 40 50
TYPICAL LOAD Magnetic Amplifiers L2 A.C. CONTROL
INPUT SIGNAL REQUIRED :34 VOLTAGE (MILLIVOLTS)
FOR FULL OUTPUT oMY B
INPUT IMPEDANCE >10,000 OHMS :‘;’
PHYSICAL DIMENSIONS 134" x 1 %" x2%"H -8
WEIGHT | 10 oz

SINGLE ENDED MAGNETIC AMPLIFIERS

- THE MAO LINE OF SINGLE-ENDED MAGNETIC AMPLIFIERS PROVIDES A SINGLE STAGE OF DC CONTROLLED AMPLI-
FICATION, UTILIZING POSITIVE FEEDBACK TO OBTAIN MUCH HIGHER GAIN THAN THAT OF A SATURABLE REACTOR.

FREED NO. MAO-1 MAO-2 MAO-4 | MAO-5
| 115 Y.A.C. to the

POWER 115 Y.A.C. 115 Y.A.C. 115 V.A.C.

SUPPLY 80 Cycles 80 Cycles 60 Cycles N ey
MAXIMUM

OUTPUT 4 watts 20 watts 400 watts 575 watts
WATTAGE

YOLTAGE 120Y 120Y 100v 135V

T{giSL 4000 chms 700 ohms 25 ohms 25 ohms

SIGNAL

A
REQ. FOR FULL 3 ma. 1.8 ma. 9 ma. 6 ma.

OUTPUT

CONTROL

WINDING 300 ohms each 700 ohms each 4,500 ohms each 4,500 ohms
RESISTANCE

PHYSICAL o oan " " " " " "o g 5 x 712" x 6'"H
DIMENSIONS 3% x 4" x3V4"H (44" x 314" x 63"H| 5" x 714" x 6"H Transf. 3%" x3%" x 3%"H
21 Ibs.

WEIGHT 4 |bs. 7 lbs. 21 Ibs. Transf. 74 Ibs.

Transfer characteristic curves

140 7 140+
= = MAO-5
= 120 MAD:2 = 120 :
w100 MAO-] w 100
) @ MAO-4
= 80— = 80—
9 50— O o=
5 5 40
% 40— % -
0O 20+ o 20—
g g

¢ T T T T T T T T : T T T T T T T
S At g o R h e L7 e 0y ) < Tl A R S

CONTROL CURRENT D.C. M. A. CONTROL CURRENT D.C. M.A.
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Sec. 5600
FREED TRANSFORMER COMPANY, INC.

FREED PUSH-PULL MAGNETIC AMPLIFIERS

THE MAP LINE OF PUSH-PULL MAGNETIC AMPLIFIERS FEATURES HIGH GAIN, POLARITY-SENSITIVE AMPLIFICA-
TION, AND A PHASE-REVERSIBLE OUTPUT.

FREED NO. MAP-I MAP-2 MAP-3 MAP-3-1
115 V.AC, 115 Y.A.C. 115 V.AC. 115 V.A.C.
FOWER 60 Cycles 60 Cycles 50 Cycles 40 Cycles
SUPPLY {To MAPT-1) (To MAPT-2) [To MAPT-3) [To MAPT-3-1)
MAXIMUM
OUTPUT 2.8 watts 15 watts 50 watts 50 watts
WATTAGE
VYOLTAGE 140V 150V 120Y 140V
TYPICAL Kollsman Diehl Diehl Diehl
LOAD 951-0160 FPE 25-11 FPF 49-9 FPF 49-9
INPUT
SIGNAL 45 ma.
REQ. FOR FULL 1.2 ma. | ma. 2 ma. ma
OUTPUT
ON OFF ON OFF ON OFF ON OFF
RESP. TIME I5 cycles 60 5 cycles 38 3 cycles 15 5 cycles 20
CONTROL i
WINDING 620 ohms each 1230 ohms each 250 ohms each 1700 ohms each
RESISTANCE
PHYSICAL 3% =34 257 H MA. | 3% 24% x7'H MA. | 53" x6%" x8'H MA. | 54" x5"x8"H M.A,
DIMENSIONS 2%" 224" x3'HT. 2% x 2% 3UH T, I 3 x4 H T 3% x4l x33%H T.
& Ibs. M.A. Il Ibs. MA. 26/ Ibs. M.A. 20 Ibs. M.A.
PREISHT 3 Ibs. T. 3y Ibs. T. BT 7, Ibes T
FREED NO. MAP-4 MAP-7 MAP-8 MAP-11
TOWER 115 V.AC. 115 V.AC. 115 V.AC. 115 Y.AC.
SUPPLY 60 Cycles 400 Cycles 400 Cycles 400 Cycles
[To MAPT-4) [To MAPT-8)
MAXIMUM
OUTPUT 175 watts 15 watts 50 wats 10 watts
WATTAGE
YOLTAGE 130Y 125V 115Y 115Y
TYPICAL Diehl Kearfott Bendix Kearfott
LOAD FPF 85-18-1 RI12-2A CK-3000-1-A RINI-2A
INPUT
REO?'EONI:%:ULL 8 ma. 5 ma. 1.8 ma. .9 ma.
OUTPUT
ON OFF ON OFF ON OFF ON OFF
RESP. TIME 17 eycles 66 5 cycles 15 45 cycles 60 4 cycles 75
CONTROL
WINDING 3000 ohms each 4,400 ohms each 320 ohms each 3300 ohms each
RESISTANCE
PHYSICAL 74" x5" x 7% H MA. T e 2 3% x 7% H M.A. T
DIMENSIONS 4" x4%," <5%"H T. a3 it W x 2% x3%H T | AT xSUTH
35 |bs. M.A. 73 Ibs. M.A.
WEIGHT 12 Ibs. T. 7 Ibs. 14 Ibs. T. 5 Ibs.
- -
Transfer characteristic curves
160
T ¢ « 140 MAP).| 9 140
30 Cor AP P31 TAAPA 53 g MAZIMaRN
= 5 = Ldy =i AP
i % 0;2 801 O8Ny
05 4 U5 s 2": )
<% 4 Q2 a0 Q 2
20 = = =
i 097654 2.1 & et Pegng RS
WS \ 07 T TR D T £ G e LI LDLIITTITLILY
d 23 4 56 718 910 2 onrem=oh
| 32 CONTROL CURRENT CONTROL CURRENT
D.C. MA. % D.C. M.A.
s
B 50
2 100
E 120
20 S
|-140 = 150
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FREED TRANSFORMER COMPANY, INC.

Sec. 5600

FREED SATURABLE TRANSFORMERS

THE MAS LINE OF SATURABLE TRANSFORMERS, COMMONLY CONTROLLED BY DUAL-TRIODES OR TRANSISTORS,
EMPHASIZES LOW COST, SMALL SIZE, EXTREME RELIABILITY (NO RECTIFIERS), AND PHASE-REVERSIBLE OUTPUT,

FREED NO. MAS-1 MAS-2 | MAS.3 MAS-5 MAS-6 | MAS7 | MAs.s |
POWER 115 V.AC. | 115 V.AC. | 115 V.AC. | 115 V.AC. | 115 V.AC. | II5V.AC. | 115 V.AC.
SUPPLY 60 Cycles 400 Cycles | 40 Cycles 400 Cycles | 400 Cycles 400 Cycles | 400 Cycles
MAXIMUM } ]
QUTPUT 15 watts & watts 30 watts 2.7 watts 30 watts 40 walts | 10 waits
WATTAGE /
YOLTAGE 130V 120V 120V 26Y 120V 115V 125V
TYPICAL Diehl Kearfott Diehl Kearfott Diehl Bendix K“Rr{;ulg
LOAD FPE 2511 R-110 FPE 49-7 R-118 FPE 49-13-1 | CK-3000-1A T
SIGNAL
NA
IREQ. FOR FULL & ma. 3 ma. 8 ma. 4 ma, 4 ma. b ma. 1l ma.
| OUTPUT
RESP. TIME ON OFF | ON OFF |ON OFF | ON OFF |ON OFF |ON OFF |ON OFF
. 2 cycles 5 | 3 cycles &6 | 3 cycles 30|10 cycles 35| 12 cycles 9 | 12 cycles ¢ | 6 cycles 3
CONTROL 14 K ohms | 2000 ohms | 4800 ohms 1500 chms 4000 chms 4000 ohms
WINDING each each each each each uhrn 7000 ohms
RESISTANCE eac
PHYSICAL 35" x4l | 13" 2%, J 4%" = 57%" f 2 x 2" 1 3% 3 | 3 e 3T | 15 k2%
DIMENSIONS x54"H 2WH: | ox 5'_/;:'__H | 2Y4"H [ x4"H x4"H x3"H
WEIGHT 9 Ibs. 2 0bs. | 185 |bs. 125 Ibs. | & lbs. & |bs. 2| or.
Transfer ch isti
ranster characteristic curves
& 150+ o 150
- 3 MAS-2 MAS. 1 !
ik MAS-3 S0 MAS &
= =110+ == 110 MAS-7
=2 w =1 =
g %07 o %
gg 7o G 70
*9 50 (‘6 50
307 > 30 MAS.5
r?ll|0§87?543?|: 1210109 B 7 &6 54 3 21 :
[ R A [ ) ST <] 5§ B0 O Sy ) N
C1 2 3456789100102 S EEEAERy
130 } 152345575'“01“2
Cso  CONTROL CURRENT 50 CONTROL CURRENT
=5 D.C. MA. 0 D.C. M.A.
90 90
:||o 110
130 130
150 150

HERMETICALLY SEALED CONSTANT VOLTAGE TRANSFORMER

THE MCY LINE OF HERMETICALLY SEALED CONSTANT VOLTAGE TRANSFORMERS PROVIDES ACCURATE REGULA-
TION AGAINST LINE AND/OR LOAD VARIATIONS, WITHOUT THE USE OF TUBES OR MOYING PARTS.

& 'ié':ﬂé

MEETS MILITARY SPECIFICATIONS

|

v

NO TUBES

NO MOVING PARTS
ACCURATE REGULATIONS
FAST RESPONSE

FULLY AUTOMATIC

Here at last is a hermetically sealed magnetic voltage regulator that
will provide constant output voltage regardless of line and/or load changes.

SUPPLIED EITHER MIL. OR COMMERCIAL

FREED NO. INPUT VOLT, LINE FREQ. OUTPUT VOLT. OUTPUT VAL DIMENSIONS
MCVb20L* 95-130V 50 cps. 115 20 2%" x3%" x5"H
MCVs70L 95-130V 60 cps. 115 70 3%, x 4% " x474"H
MCVé130L 95-130V 60 cps. 115 130 54" x 6" x 64" "H
MCVb70F 95-130V 60 cps. b4 ‘70 3%, x 45" x 47" "H
MCV&130F 95-130V 60 cps. 64 130 54" x 7" x 7"H
MCV420F* 95-130V 400 cps. b4 20 13" x 314" x3l"H

*Supplied witli-External Capacitor.

When ordering commercial type construction add C to part #.
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Sec. 5600
FREED TRANSFORMER COMPANY, INC.

'FREED TRANSISTOR CONVERTERS

THE MAC LINE OF HERMETICALLY SEALED DC TO AC AND DC TO DC TRANSISTOR CONYERTERS

PROVIDE A HIGH

EFFICIENCY VOLTAGE CONVERSION FROM BATTERY SOURCES TO AN AC LINE VOLTAGE OR HIGH DC VOLTAGE

WITHOUT THE USE OF MOVYING PARTS.

Freed Transtormer Co. maintains a stock line of reliable, highly efficient static DC to DC and

DC te AC converters.
DC to DC converters in hermetically sealed cans. RF filters included inside case.

The MAC Line of Static DC to DC and DC to AC Converters provide a highly efficient voltage
conversion from battery sources to AC or DC voltage without the use of moving parts.

The output voltage and/or frequency is directly proportional to source voltage variation.

Special requlators can be supplied to compensate for this variation.

® RUGGED, QUIET, MAINTENANCE FREE, LONG LIFE OPERATION.
e HIGH POWER TO WEIGHT RATIO, ARC-FREE OPERATION.

DC TO DC CONVERTERS

-2B CASE
HD_CM g b JB CASE
e e 2 Height: 37%"
Width: 2% :
Depth: 214" Width: ES
Mtg.Cen.: 2" x 1%" LR 3he
Studs: 48-32 Mtg. Cen.: 2%" x2V5"
Knockout: 114" dia. Studs: 48-32
INPUT OUTPUT

FREED NO. YDC YDC IDC SIZE

MAC- 6.2.1 6.3 150 049 DC2B

MAC- 6.3.1 6.3 195 .080 JB

MAC-12.2.1 12.6 300 043 DC2B

MAC-12.2.2 12,6 180 072 DC2B

MAC-12.4.1 12.6 390 .100 JB

MAC-12.4.2 12.6 245 170 JB

MAC-12.4.3 12.6 350 .120 JB

MAC-12.4.4 12.6 225 218 JB

MAC-26.2.1 26 250 100 DC2B

MAC-26.2.2 26 600 .043 DC2B

MAC-26-2.3 26 360 072 DC2B

MAC-26.4.1 26 600 140 JB

MAC-26.4.2 26 450 190 JB

MAC-26.4.3 26 4504 190 JB

§Tap at 225 Volts.
ALSO AVAILABLE FOR AC SQUARE WAVYE OUTPUT AT SLIGHTLY HIGHER RATINGS.

DC TO AC CONVERTERS

MAC-12-20-1 CASE

Height: 8"
b i
MAC-6-30-1 CASE ;‘:':::_- .
Haight: 7"
i MAC-12-30-2 CASE
R 2 Height: 7%
Width:  4%"
Depth: 57%"
FREED NO. | INPUT YOLTAGE OUTPUT VA D FREoULNGY || RESULATION. | WEIGHT
*
MAC6-30-1%% | 16 YOLT BATTERY. {122 ATISEMAKIMUM | SLIS NOLISS £10% 5 LBS.
-
MAC-1z:20.1% [ 12 vOLT BATTERY. | 170" WATIS MAXIMUMI}' 115 YOLTE! £10% 12 L85,
L]
MAC-12-30:2%% | 12 VOLT BATTERY | 250 WATTS MAXIMUM | 45 KOLTR0 £5% 16 LBS.

*Qutput voltage varies directly with input voltage. **Hermetically sealed
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FREED TRANSFORMER COMPANY, INC.

TELEMETERING COMPONENTS

A complete line of Band Pass Filters, Low Pass Filters and Discriminators is svailable for multi-

channel telemetering applications.

These components cover the frequency range from 400 cps

to 70,000 cps. The filters feature linear phase response, excellent selectivity characteristics
and plug-in construction. The Discriminators, either fixed or slug tuned, have exceptional linearity,
high emplification, and utmost stability.

‘ CASE DIMENSIONS

FA-5 CASE

s 919

Octal Header

FA.10 CASE

1 Height: 4
Width: 3
Depth: 9
1
4
1

o
=

Mig. Cen.:
Studs:
Knockoul:

0 o=
oox
15

Rad. 2
1 SRR
1
-1 = : 1
e - k = measured| poir
AT = 8
-0';. R REnE 7 } i
0125 g e - SN EH LR i
-05 s fom i o

9,950°10,100 10,300 10,500

10,700 10,900 11,100

f —» cps

TELEMETERING BAND PASS FILTERS

These filters cover the frequencies from 400 c.p.s. to 70KC. Narrow frequency B.P.F. have
a band width of =9%{% of center frequency and 45 DB (minimum) points at £=716% of center
Wide frequency B.P.F. have a band width of
+191,9 of center frequency and 50 D.B. points at ==15% of center frequencies of higher or
lower second adjacent channels.

frequency of higher or lower adjacent channels.

FA-15 CASE

Height:
Width:
Depth:

P Mig. Cen.: 114" x1%4"
4—B-32x 5"
114" dia.

Studs:
LKnockouI;-

Characteristic Impedance 500 €2 Characteristic Impedance 2,500 €2
Center 3DB Center 3 DB
Catalog No, Frequency Band Width Case No, Catalog No. Frequency Band Width Case No,
c.p.5. % of C.F, €.p.s. % of _C.F.
FBP-10 400 += 9% FA-10 FBP-34 400 =+ 9%__ FA-5
FBP-11 560 4 94, FA-10 FBP-35 560 % 93 FA-5
FBP-12 730 = 9% FA-10 FBP-36 730 += 9% FA-5
FBP-13 960 + 9V FA-10 FBP-37 960 += 9% FA-5
FBP-14 1,300 = 9V FA-10 FBP-38 1,300 £ 9% FA-5
FBP-15 1,700 *+ 9V FA-10 FBP-39 1,700 += 9% FA-5
FBP-16 2,300 = 9% FA-10 FBP-40 2,300 = 9% FA-S
FBP-17 3,000 += 9% FA-15 FBP-41 3,000 4 93 FA-5
FBP-18 3,900 + 9% FA-15 FBP-42 3,900 4 9% FA-5
FBP-19 5,400 4= 934 FA-15 FBP-43 5,400 4= 9% FA-5
FBP-20 7,350 4 9% FA-15 FBP-44 7,350 = 9% FA-5
FBP-21 10,500 4 934 FA-15 FBP-45 10,500 + 9% FA-5
FBP-22 12,300 3= 934 FA-15 FBP-46 12,300 = 9% FA-5
FBP-23 14,500 = 93 FA-15 FBP-47 14,500 = 9% FA-5
FBP-24 22,000 = 93 FA-15 FBP-48 22,000 4= 9, FA-5
FBP-25 22,000 19 FA-15 FBP-49 22,000 419V FA-5
FBP-26 30,000 % 93 FA-15 FBP-50 30,000 = 9% FA-5
FBP-27 30,000 19V FA-15 FBP-51 30,000 =194 FA-5
FBP-28 40,000 4= 93, FA-15 FBP-52 40,000 = 9% FA-5
FBP-29 40,000 194 FA-15 FBP-53 40,000 +19% FA-5
FBP-30 52,500 5 9% FA-15 FBP-54 52,500 %= 9% FA-S
FBP-31 52,500 194 FA-15 FBP-55 52,500 =19 FA-5
FBP-32 70,000 = 9% FA-15 FBP-56 70,000 = 93 FA-5
FBP-33 70,000 +=19% FA-15 FBP-57 70,000 +=191%4 FA-5
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Sec. 5600
FREED TRANSFORMER COMPANY, INC.

- DISCRIMINATOR INPUT LOW PASS FILTER
| CASE DIMENSIONS l
Fo Cheracteristic Fo Characteristic
Catalog Mo, Cenler Freq. Impedance Case No. Catalog No. Center Freq. Impedance Case Mo.
in c.p.s. Ohms in e.p.s. Ohms
FA-1 CASE LPI-10 400 30,000 FA-1 LPI-19 5,400 30,000 FA-1
LPI-11 560 30,000 FA-1 LPI-20 7,350 30,000 FA-1
LPI-12 . T30 30,000 FA-1 LPI-21 10,500 30,000 FA
LPI-13 960 30,000 FA-1 LPI-22 12,300 30,000 FA-1
LPI-14 1,300 30,000 FA-1 LPI-23 14,500 30,000 FA-1
LPI-15 1,700 30,000 FA-1 LPI-24 22,000 5,100 FA-1
LPl-16 2,300 30,000 FA-1 LPI-25 30,000 5,100 FA-1
LPI-17 3,000 30,000 FA-1 LPI-26 40,000 5,100 FA-1
Height: 4:’"‘ LPI-18 3,900 30,000 FA-1 LPI-27 52,500 5,100 FA-1
gg'm'{]’f :: {2 LPI-28 70,000 5100 | FA4
Mig. Cen.: SE;‘; 5q. Band Pass Atlenuation: 0.05 DB - 9249, of Center Fiequency Band Pass Altenuation: 0.05 DB = 157 of Center Frequency
4 Inserts 6-32 30 DB at second harmenic of Pass Band Frequencies 30 DB at second harmonic of Pass Band Frequencies
Knockout: 1" 50 DB at third harmonic of Pass Band Frequencies 50 DB at third harmenic of Pass Band Frequencies
2 H 40 DB above third harmonic of Pass Band Frequencies 40 DB above third harmonic of Pass Band Frequencies
DISCRIMINATOR OUTPUT LOW PASS FILTER
FA-185 CASE
Fo Characteristic Fo Characteristic
Catalog No, P Impedance Case No, Catslog No, = Impedance Case Mo,
L .5, Ohms piat Ohms
LPO-10 6 3130 FA-410 LPO-23 220 330 FA-410
LPO-11 8 330 FA-410 LPO-24 330 330 FA-410
LPO-12 11 330 FA-410 LPO-25 450 330 FA-410
LPO-13 14 330 FA-410 LPO-26 600 330 FA-410
LPO-14 20 330 FA-410 LPO-27 660 330 FA-410
Height: 413" LPO-15 25 330 FA-410 LPO-28 790 330 FA-410
\[';ﬁgl'}t‘) 1 gor LPO-16 35 330 FA-410 LPO-29 900 330 FA-410
Mig. Cen.: 186 14" LPO-17 45 330 FA-410 LPO-30 1,050 330 FA-410
fn'gz‘;;ﬁ, ?',3,? LPO-18 60 330 FA-410 LPO-31 1,200 330 FA-410
o . 72
LPO-19 81 330 FA-410 LPO-32 1,600 330 FA-410
FA-190 CASE LPO-20 110 330 FA-410 LPO-33 2,100 330 FA-410
LPO-21 160 330 FA-410 LPO-34 7,200 330 FA-410
LPO-22 185 330 FA-410 LPO-35 10,000 330 FA-410
Altenuation: < 0.2 DB up to 0.5 times Fo
< 0.7 DB from 0.5 iu 1 ilmn Fo
> 20 DBot2Foctlo 2
> 30 DB from 2.5 llmu Fo to 100 Ke,
SLUG TUNED DISCRIMINATORS
Center | % Devia- D.C. Center | % Devia-
Heighl: 4 Fid Catalog | Frequency tion LTr;c- Output | Case No, Catalog | Frequency tion Line- Outr Case No,
Width: 9%" No. (Ke.) of Fo arity Volts No, (Ke.) of Fo arity
Deplh: 154° DST-17 3.0 8% +0.5% 32.5 FA-190 DST-26 40.0 =+ 8% +0.5% 325 FA-190
Mtg. Cen.: 174 x14"
4 'In;arls: o 6-39 718 DST-18 39 =814 +0.5% 325 FA-190 DST-27 52.5 <+ 814 | £05% 325 FA-190
Knockout: 1/4' DST-19 5.4 +8% +0.5% 32.5 FA-190 DST-28 70.0 =% 8% | £05% 32.5 FA-190
DST-20 7.35 +8% +0.5% 32.5 FA-190 DST-29 22.0 =15 +1.0% 26.0 FA-190
FA-410 CASE DST-21 10.5 +8% | +05% | 325 FA-190 DST-30 30.0 +15 +1.0% | 26.0 FA-190
DST-22 123 =8 +0.5% 325 FA-190 DST-31 40.0 %15 +1.0% 26,0 FA-190
DST-23 14.5 8% 40.5% 32.5 FA-190 DST-32 52.5 =15 *1.0% 26,0 FA-190
DST-24 22.0 +8%, =£0.5% 32.5 FA-190 DST-33 70.0 =415 +4:1.0% 26.0 FA-190
DST-25 30.0 8% £0.5% 32.5 FA-190
FIXED DISCRIMINATORS
Center | % Devia- D.C. Center | % Devia- D.C.
s 0 Catalog | Frequency tion Lh.u- Output | Case No. Catalog | Frequency tion Line- Outpul | Case No.
Height: 4., MNo. (cps) of Fo arity Volts | No, (cps) of Fo atity Volts
glelglt": g. DST-10 400 £8% +0.5% 325 FA-185 DST-14 1,300 +8Y% +0.5% 325 FA-185
Mig. Cen.: 5}4"x314" DST-11 560 8% | £05% | 325 | FA-185 DST-15 1,700 +8% | £05% | 325 FA-185
5Studs:  10-32 DST-12 730 +8% | £05% | 325 | FA.185 DST-16 | 2,300 +8% | =0.5% | 325 | FA-185
Octal Header |
\ DST-13 960 +B% =+0.5% 32.5 FA-185 |
The MASTER—24th Edition Use Index (pg. 2) for Quick, Easy Location of ALL Products Copyright by U. C. P, Inc.
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Sec. 5600
FREED TRANSFORMER COMPANY, INC.

FREED FILTERS

.Freed Standard Filters are Hermetically Sealed Miniature high performance components designed for both production and
\aboratory applications in the Communications and Electronic industry. In order to achieve attenuation requirements not obtainable
with one single filter, one can combine several standard filters of different transmission characteristics. Wide Band Pass character-
istics are obtainable by combining low and h gh Pass Units.  The astatic construction of inductive components together with specisl
shielding reduces the hum pick-up of the standard filters.

The standard filters are available in Low Pass, High Pass and Band Pass Filters.

Low Pass Filters: The attenuation characteristics of Low Pass Filters are 6db or less at cut-off frequency, 35db or more at
1.5 cut-off frequency and 40 db or more at 2 cut-off frequency.

ILP Interstage Low Pass Filter. Characteristic impedance 10,000 ohms, in and out.

LLP Line Low Pass Filter. Characteristic Inpedance 500 to 600 2, in and out.

High Pass Filters: The attenuation characteristics of High Pass Filters are 6db or less at cut-off frequency, 35db and 40db or
more at 0.67 and 0.5 cut-off frequency.

IHP Interstage High Pass Filter. Characteristic Impedance 10,000 ohms, in and out.

LHP Line High Pass Filter. Characteristic Impedance 500 to 600 , in and out.

Band Pass Filters: The attenuation characteristics of Band Pass Filters are 2db or less at plus or minus 3% of center frequency
40db or more at 0.5 and 2 center frequency.

IBP Interstage Band Pass Filter. Nominal input impedance — 10,000 ohms. Nominal output impedance 5 megohms or
grid of vacuum tube. Effective voltage step-up 2:1. (Qutput voltage to source voltage.)

LBP Line Band Pass Filter. Nominal input impedance 500 to 600 ohms. Nominal output impedance 5 megohms or grid of
vacuum tube. Effective voltage step-up 9:1. (Qutput voltage to source voltage).

Special filters in all six types are available for any frequency from 200 to 20,000 cycles.

| CASE DIMENSIONS Catalog No, = A Catalog No, Feamasy
3 ILP-__ 500 500 IBP - 200 200
ILP-— 750 750 IBP - 250 250
ILP- 1,500 1,500 IBP - 400 400
DF-1 CASE ILP- 1,600 1,600 IBP- 800 800
ILP-_ 2,000 2,000 IBP - 1,000 1,000
ILP-_ 2,500 2,500 1BP - 1,500 1,500
ILP- 3,000 3,000 18P - 2,000 2,000
ILP-_ 7,000 7,000 1BP - 3,000 3,000
ILP- 15,000 15,000 IBP - 5,600 5,600
ILP- 20,000 20,000 IBP -10,000 10,000
LLP- 1,500 1,500 IBP -15,000 15,000
LLP- 1,600 1,600 LBP- 300 300
LLP- 2,000 2,000 LBP- 400 400
LLP- 2,500 2,500 ::::- ; ggg ; ggg
LLP- 3,000 3,000 3P-_1,00( .
Hgighl: Q;‘é: IHP- 300 300 LBP- 1,500 1,500
Width: ‘I;l{g IHP- 400 400 LBP- 2,000 2,000
Depth: 1’1{"» = 1HP- 1,000 1,000 LBP- 3,000 3,000
Mtg. Cen.: 114"x34 7 [HP- 2,000 2,000 LBP-10,000 10,000
Studs: i—ré-_SQ)(/a LHP- 300 300 LBP-20,000 20,000
Knockout: 74" dia. - LHP- 400 200
LHP- 1,000 1,000

NEW CIRCUIT REVISES WILLIAMSON HI-FIDELITY AMPLIFIER FOR IMPROVED PERFORMANCE.

1

oA RRARTLES EEE]

!
UEN ANG |26 WAT TS

T
S
it

\1. T it el T T s

iz

R
T

DB LEVEL
[-

& v
000 10000 20000

FREQUENCY IN CYCLES PER SECOND

FREED supplies the following parts from stock.

Catalog Case
® Frequency response; .1DB from 20 to 30,000 cps. at 20\W. Hoh Eapeiiedion Rallng V::;lb
® Harmonic distortion: 0.49% from 20 to 30,000 cps. at 20W. | ka-10 et b
® Two section L-C filter for improved stable performance. St e 18Hy ot 165MA, RDC180 Q VS-304
® 900 Watt output connected as Williamson amplifier. filler
= ltra Ji: lifi KC-11 f=rd 20Hy at 30MA, RDC 1,250 O CH-40_ |
10 Watt output connected as ultra finear amplifier. = Pri: 115V 60cps; Sec. 1z 1100 Vel o 150MA; | V5606
KP-10 transh. Sec. 2:6.3Vel at 4A; Sec. 3;: 5V at 3A.
Copyright by U. C. B, Inc. Use Index (pg. 2) for Quick, Easy Location of ALL Products The MASTER—24th Edition
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FREED TRANSFORMER COMPANY, INC.

CASE DIMENSIONS

DC-4 CASE
1

ULTRASONICS

New developments and applications of ultrasonics for industrial cleaning, soldering, welding,

Height: and mixing have created a demand for generators and components specifically designed for ultra-

434"
Width: 314" sonic applications.
kzngth: 3 .
ounting: 4 % - . - 5
Mtg. Cen.: 2 Using the latest developments in the field of special magnetic materials the FREED ultrasonic
Cutout:  (2)134" x 24 transformers are designed for greatest efficiency and maximum reliability. They festure small size,

DC-6B CASE

it

excellent performance and long life under continuous duty operation.

Transformers with an extended frequency range (frequencies up to 2 MC) can be supplied
upon request.

Height: 2"

Width: 1%"

Length: 1"
Mounting: 4 6-32 Studs|
Mtg. Cen.: 1U" x 144"
Cutout: 1 14" Dia.

Height: 6"
Wodh: 5" ULTRASONIC DRIVER AND INPUT TRANSFORMERS
Length: 412" :
Mogm;ng: 410-39 Sds Frequency response: == 1 DB 10 KC to 60 KC,
Mtg. Cen.: 3:,&” 3
Cutout: 3” Dia. i s ':lh_n'l."irnf;ﬂ'rC
OL-MA-2 CASE Calalog |mudlrx:¢ Ratio 5;:".':"' "::’;id; Case
. QM ' No. Application ms Walts Ma. Size
ULL-20 Transducer to 1,24 1:17.3 5 DM-03
811A
ULD-20 PP 6CM6 o
PP 811A 10,000 4.4:1 5 50 DM-03
ULD-50 PP 5881 to
PP 8000 7,200 1.7:1 25 90 FH-EA
Height: 4"
Width: 495"
Length: 384"
Mounting: 4 10.32 Sds
Mtg. Cen.: 215" x 334"
Cutout: (2234 "x 34"
WS oA ULTRASONIC OUTPUT TRANSFORMERS
Width: 574" Frequency response: =+ 1 DB 20 KC to 60 KC
Length: 433" ) YASIpOnse K
Mounting: 4 14£-20 Sds
Mtg. Cen.: 431"x3%4" Maximum
Cutout: 3" dia. - Maximum Primary D.C.
Catalog Impedance in Ohms Power per Side Case
FH-EA CASE No. Application Primary Secondary Walls Me, Size
f ULO-10 PP 6083 to
d 7,600 1/4 100 120 DC-4B
ULO-11 Same 7.600 2/8 100 120 DC-4B
ULO-12 Same 7,600 4/16 100 120 DC-48
ULO-13 Same 7,600 1.5/30 100 120 DC-4B
ULO-30 PP E1TA to
transducer 12,400 1/4 300 170 DC-4B
ULO-31 Same 12,400 2/8 300 170 DC-4B
Height: 2 116" ULO-32 Same 12,400 4/16 300 170 DC-48
Width: 1724 ULO-33 T Same 12,400 7.5/30 300 170 DC-4B
Length: 1%" ULO-34 Same 12,400 25 300 170 DC-4B
Mounting;: 4 6-32 Studs ULO-35 T Same 12,400 125/500 300 170 DC-4B
Mtg. Cen.: 134" x 114" ULO-36 Same 12,400 250/1000 300 170 DC-4B
Cutout: 14" ULO-37 — Same 12,400 75/300 300 170 —_DC4B
DM-03 CASE S Clstaans 10,800 4/16 500 230 OL-MA-2
ULO-53 Same 10,800 7.5/30 500 230 OL-MA-2
i ULO-54 — Same 10,800 25/100 500 230 OL-MA-2
ULO-55 Same 10,800 125/500 500 320 OL-MA-2
ULO-56 Same 10,800 250/1000 500 230 OL-MA-2
ULO-101 PP. Par. 8000
to transducer 5,400 25/100 1000 430 DC-6B
ULO-104 Same 5,400 75/300 1000 430 DC-68
ULO-110 Same 5,400 18.8/75 /300 1000 430 OL-1121
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

CASE DIMENSIONS

REPLACEMENT GRADE COMPONENTS

These components are designed to meet the demand for low-cost replacement parts for com-*
mercial electronic equipment.

The best commercially availsble materials have been utilized in the design of these units, to
insure reliability and excellent performance characteristics Vacuum impregnation with & non-
hygroscopic varnish to prevent penetration of humidity are employed to give these units long
life and trouble-free performance.

230-115 V, 50-60 C. P. S. Stepdown Transformers rated from 25 V A up to 5,000 V' A Rating

sl sl ) 3 | ond line booster transformers are included in this series.
] 0 = s =5 23
oz | 2| 3| & | =6 =0 : ) '
= T T B R LT T All units, with only a few exceptions, are uncased or of shell-type construction.
H5303 | 275 | 3 | 24 (202 &) " | |solation transformers and Stepdown transfarmers are equipped with line cord and receptacle
HS306 | 31 | 3 | o4 |2 )
Hs307 | 3% [ 3 | o1 |2t f)
HSs03 | 334 | 33 | 3k |3t [
HSs0s | 33 | 33 | 3 |3Mels (&) POWER TRANSFORMERS
Hs603 | 33 | 43 [ 3% |33 [ *
HS605 | 4 RIETET T All primaries designed for 115-volt, 50-60 cycle operation,
HS606 | 4% | 4} | 3% | 3%3 4y
HS610 | 434 | 4} | 3} |33 (&) © Catalog Choke Input Cond. Input | Blas - Cote
Hoo1o | 475 | 413 3% | 3103 G No, |Py Va| HI Yot [D.C.V. D.CMa.|D.C.V. D.C.Ma.|Tap | Rectifier Fil. No. 1 Fil. No, 2 Fil. No, 3 No,
Foros | s3¢ | 5| e | o v | BB | |Po¥ T M | exap e @l VA Ve
Hs709 | 6 | 5% | 42¢ | 43ais [ RGP3 | 57 |600V CT 330 50 6X4,5Y3 [5/63V @ 2A| 6.3V @ 2.5A V5303
REEC s he 3 3¢ 3 £ a e
RGPS5 | 64 |650V CT 370 50 6x4,5Y3 [5/63V @ 2A| 6.3V @ 1A V5303
e | & b 7 3 3 A g b
RGPT | 73 |60V CT w0 10 6X4,5Y3 [5/63V @ 2A| 63V @ 3A V5306
SR A 2 X = 4 & a0
RGP9 | 110 [6soveT| 225 140 | 330 100 5Y3,5U4 | 5V @ 3A | 6.3V @ 5A Vs503
oy M 2 % 3 0 3 2 & e
RGP 11| 76 [700v CT| 280 100 | 385 70 5v3 5V @3%A [63V @ 2.5A V5307
Ron ol Y 4 s 8 T Z 3 2 el
o 2| =] < £ .5 ||rGp13| 108 [700vcT| 250 125 | 370 %0 5Y3,5U4 | SV@3A | 63V @ 5A V5503
ts | 2| 5| B| o == |l Repia ™ Y = x b o 2 a L MEh
OZ ar £ a U =T
RGP 15| 127 [700vCT| 260 170 | 350 120 5U4 | SV@3A | 63V @S5A Vs505
VS300 | 3t4 | 254 | 2% | 2% |4) A6 || RGP 16| * " " " {d D " w b HS505
Vs303 | 314 | 2% | 3 | o< [ - ||RGP17| 146 |700vCT| 280 210 | 350 150 | 5U4 | SV@3A | 63V@S5A | 63V@1A |Vse03
peE T A 2 & L L 4 g ¢ g hEr
VS304 | 304 | 434 | 34 | 2¥3 [
RGP 19| 207 |soov CT| 295 280 | 400 200 5U4,2.573) SV @4A | 6.3V @ 6A V5606
VS306 | 3t | 236 | 3% 2@ [4) ¢ || RGP 20| ¢ " " - " " " " " H5606
VS307 | 35 | 234 | 334 | el &) - || RGP 21| 225 [soovcT| 295 280 | 400 200 |60 [5U4, 2-5Y3] SV@4A | 6.3V @ 6A |5/6.3V @ 2A|VS606
nGP 22 " " " " " " " " [ " " Hm
VS503 | 3ng | 33 | 3% | 202 (o) ¢
RGP 23| 268 840V CT| 330 350 | 450 250 |80 235U4 | SV@6A | 6.3V@6A |5/63V @ 2A|VSe12
Vssos ‘3,”‘1 3!_‘ 3;‘ 2‘/5!2;"9 (4) " RGP ,‘ " " " " - " " " " " " H“’!
VS506 | 392 | 3% | 4% | 243 e RGP g5l 3%0 900y CT| 340 420 | 430 300 |80 | 2304 | sV@eA |63V@6A [5/63V,@ 2alvSTos
vsso8 | 336 | 34 | 3k | 2seid [0
= ot RGP 21| 127 |900vV CT| 360 150 sU4 SV@3IA | 63V @5A V5603
VS603 | 44 | 3% | 3% |34 (4 || RGPas| » " # " ] " H5603
V605 | 4ng | 3% | 4% | 2% |4  ||RGPe9| 150 |9oov cr| 350 200 5U4 | SV@3A | 63V @5A V605
s ﬁ A }‘ ’ ‘\ ( ) RGP 30 W " " " " ll@ Ily Hms
VS606 | 4ng | 3% | 44 [33% (@
RGP 31| 203 [1100V CT| 400 250 SRAGY | SV@3IA | 63V @SA V5610
VS610 | 44 | 3% | 4% |33% |0 - ||RGP3g| ¢ " " " " " " H3610
vse12 | ang | 3% | 5 |3a3% @ - || RGP 33| 248 [1100vcr| 420 300 25RAGY | SV@4A | 63V @ TA Vse12
ST ) = o % @ ¢ eers
vs708 | 5% | 4% | 5% | 3% |9 rens
RGP 35| 310 |1280V CT| 480 350 25R4GY | 5V @4A | 63V@ TA V5709
vs709 | 576 | 4% | 536 | 3t4ats [0 ~ || RGP 38| - " " B " - " HST09
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

CASE DIMENSIONS

|

REPLACEMENT GRADE COMPONENTS

FILAMENT TRANSFORMERS
All primaries are for 115V, 50/60 c.p.s.

Secondary Secondary
Calalog Secondary Current st Case

Mo, Voltage Amps. Vollage RMS Size
TF 1 2.5 (C.1.) 1.5 1500 CH60
ESE 2.5 (C1) 10 1500 CHT0
1ry3 2.5 (CT.) 5 7500 DC2B
TF 4 2.5 (CT.) 10 7500 DC4A
TF 5 5.0 (C.T.) 4 1500 CH60
TF & 5.0 (C.T.) [ 1500 CH70
TF 17 5.0 (C.T.) 10 1500 CH80
TF 8 5.0 (C.T.) 10 1500 FV10
T 9 5.0 (C.T.) 20 2500 FV30
TF 10 5.0 (C.T.) 20 10,000 DC6A
TF 11 6.3 (C.T.) 1.35 1500 CH50
TF 12 6.3 (C.T.) 3 1500 CHé60
TF 13 6.3 (C.T.) 5 1500 CH70
TF 14 6.3 (CT.) 7 1500 FVig
TF 15 6.3 (C.T.) 10 1500 FV22
TF 16 10 (C.T.) 5 2500 CHBO
TF 17 10 (C.T.) 5 2500 FVio
TF 18 10 (C.T) 12

or or 7500 DC-5C

11 (C.T) 11
(tepped primery)

TF 19 12.6 (C.T.) 2 1500 CH62

TF 3,4 & 10 supplied with terminals.

All others with leads.

AUTO TRANSFORMERS

i £ 5 £ ﬂ\é s To be used as step-down transformer. Equipped with standard receptacle and line cord.
0 I e R (- 23
£ = = a =0 L Calalog Mo, Transformation VA Reating Walght (Ibs,) | Case Size
DCQ'B 34 284 ey | 213 (4)8-32 SDT 1% 230/115 V. 50/60 c.p.s, 25 1 CH-60
~ SDT g* 230/115 V. 50/60 c.p.1. 50 1% CH-62
3 143014 i =2
DC4A | 3%{ | 34 | 3 214x214 |(4)8-32 SDT 3 230/115 V. 50/60 c.p.s. 50 2ls VS-300
DCSC 475 435 34 | 3M4x2}g [(4)10-32 __—_S_DT 4 230/115 V, 50/60 c.p.s. 100 3 V5-401
= SDT 5 230/115 V., 50/60 c.p.s. 200 5 VS-501
DEON (434 | 5 A% (3300 (1Qas ~ SDT6 230/115 V. 50/60 c.p.s. 300 6l2 V5-601
ICH50 1% 2% 13 | 224 (2) & SDT 7 230/115 V. 50/60 e.p.s. 400 8 VS-604
7 : ~ sDT 8 230/115 V. 50/60 c.5.p. 500 11 V5611
JSIG0N | L2 PSS AN AT | 2k N (e DT 9 230/115 V. 50/60 c.p.1. 750 15 V5-106
ICH62 2 34 2 oug (2) % ___'S_D_T 10 230/115 V .50/60 c.p.s. 1000 23 V5-718
5 1 1 SDT 11 230/115 V. 50/60 c.p.5. 1500 29'% V5-138
ol | R ER S ) # SDT 12* 230/115 V. 50/60 c.p.s. 2000 37 HB-718
|ICHBO 255 4 %% | 3% (2) & SDT 13* 230/115 V, 50/60 c.p.s. 2500 47 HB-728
SDT 14* 230/115 V. 50/60 c.p.s, 3000 58 HB-828
FVI0 | 3% | 24 | 2% | 2@ [4) il SDT15° 230/115 V, 50/60 c.p.s. 5000 72 HB-920
Fv1e 33 21 oug | 2x2 4) 1 gxn,
[ % 2 = LB S *Supplled with leads without line cord and receptacle.
Fvee | 370 | % | 234 | 2Mx2H |(4) Mixdh
Fv30 | 4 | 314 | 3 | 214l Md)mdeiy ISOLATION TRANSFORMERS
HB718 | 63 | 644 | BYS | 430xd}s (0% | Elocprostatic shield between primary and secondary. Equipped with standard receptacle and line cord,
HB728 | 614 | 6} | 93 | 43x53 |(4)vaxtlge =
maty
HBB28 | 635 | 7M | 9Z& | 536x53 [(4)vaxla 'ﬁlul:l Sn\f:&t‘e’; g 5{::;::‘;:1' RY;IAg Cs‘;sc
umber P n {3
ha0920 [LO% L1036 Lodbr i) etk T 1‘ 115 115 50 V5-1401
WVS300 | 3% 2% 3 2x2 (4) “axc2§ T2 115 115 100 V5503
(VS401 | 3% | 2% | 34 | 2Mx1ME [(4) Mexdd T 115 115 300 V5700
PR L S S e R e L Ima 115 115 500 Vs714
VS503 | 3ng [ 314 [ 3% | 2MaxRie [(4) MAixie T 5° 290/440 110/220 250 VS-612
M) S ER 354 | 3x2% () 240k IT &6 2920/440 110/220 500 VS5.T14
VS604 | 4ug | 334 4 3Ix2%5 (4) Uexdq
VSe11 | 4z | 374 | 4% | 3% (4 LedE *Supplied with leads without line cords and receplacle.
Vset2 | 4k | 3% | 5| 30% [0 s LINE BOOSTER TRANSFORMERS
V5700 ? 5% | 3% | 5 34x3U |(H) Mex2d Operates from 90 to 110 volts input to provide 10% step-up.

V5706 f 5% ( 4% ( 5} | 313X |(4) Ml Catalos Primary Seconday VA ot
S714 | 534 | 4% | 6% | 314xa3 [(4) 2xdE Number Voltage Voltage Rating Size
V5718 | 574 4% 1/ 3lax5k [(4)vidla LB-1 90-110 1.1 x input 350 Vs-300
V5728 | 574 4% BM | 3Mx6l4 |(4) Ll LB-2 90-110 1.1 x input 2000 Vs-611
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Sec. 5600

FREED TRANSFORMER COMPANY, INC.

REPLACEMENT GRADE COMPONENTS

AUDIO TRANSFORMERS

\ CASE DIMENSIONS |

Ma{. Polwu VE e
eve ax. . St
Impedance Level DBM v DG Un- Freq.
Catalog & hms or Power per Side | balance | Response Case
No. Application Primary Secondaty in Watts Ratio Mae, Ma, C.P.S. No.
RGA 1 Input; multiple line or =+2DB
double Lutton mike to 500 CT 100,000 CT | 20 | 1:14.1 50 5 200-5000 | CH-40
single or push-pull grids. 200 CT
RGA 2 | Inputy single button mike 100 100.000CT | +20 | 1:31.6 50 +2DB CH-40
to single or push-pull grids. z 200-5000
| RGA 3 :nrul; voice coil to grid, 3.2 100,000 +20 1:179 2352?0900 CH-40
ntercom -,
RGA 4 Mixing and matching line 600 CT 600 CT
Hoightr 10 el S (VR P 13080 | cran
Width: 93z 150/125/50 150/125/50
Depth: 1‘131" RGA S5 Interstage; single triode +9DB
Mtg. Cen.: 9" plate to single or P.P. grids. 10,000 90.000 CT +30 1:3+ 10 200-5000 | CH-40
H RGA 6 Qutput; single plate to 600 CT
Hei .|C1H 50 CASE fine ‘or mixer, 500 CT -9DB
eight; 14 200 CT | 430 4.8:1 10 200-5000 | CH.40
Width: 21%;" 10,000 150/125/50
Depth: 134"
; : RGA 7 | Output; 600 CT
Mig: Cen.: 2 }H. . p.i"h.“" pleta oMo of 20.000 CT ggg g 30 |63 0 1 au*oi-sngou CH-40
i %H»Go QgASE D . o o .32:1 1 ) 5
eight:
chﬁh 3V' RGA 8 Oulpul; plale to V.C.
§iv 6AL6 6, 676, 2586,
Depth: 1% E 3585, 35C5, -4-3DB
Mig. Cen.: 91 (i sons socs. '50C6,'s0L6,’| 2500 3.2 5W 70 200-10000 | CH-40
= 117N7.
Hei Et[-&o ch'z\vSE A RGA 9@ | Output; plate to V.C. 5000 3.2 5W 50 +-3DB CH-40
Wid?h- ; 4'/ 6V6, 6AQ5, 6ASS5, 1C5. 200-10000
. BT RGA 10 | Oulput; plate to V.C.
mp'hc ; %‘é" GARS, 6K6, Ve, 83, 10.000 +3DB
2 DA T P 14A5, 354, 3U4, 3Q4, or 3.2 5W 30 200-10000 | CH-40
3Q5, 3C5, 3A4. 7500
RGA 11 | Output PP platesto V.C, | 12.000 CT +-2DB
P.P. 6V6, PP6K6. or 8000 CT 3.2 15W 50 5 200-8000 | CH-60
RGA 12 | Output: TP to V.C. 6V6, | 10,000 CT 3.2 10W 5.6:1 40 4 +3DB CH-60
6AQ5, 7C5, C1AB. 200-10000
REPLACEMENT GRADE CHOKES
Catalog Inductance Rll:d Current 4 Dielectric Case
No. in Henries D.C. Ma. D.C. Resistance Test Voltage Number
RGC 17 40 15 2000 1000 CH-40
V5100 CASE RGC 1 4 40 200 1000 CH-40
Height:  ug* RGC 2 9 40 400 1000 cH-40
B(/idi}}:: ;Zs}: RGC 3 6 50 400 1000 CH-40
th:
| N‘\a‘g. Cen.: 1 l,é'x‘w{ﬁ' RGC 18 20 50 425 1500 CH-60
RGC 4 10 55 400 1500 CH-50
VS-300 CASE
| Height: 334" RGC 19 3 75 200 1500 CH-40
Width: 254"
Deiths oir RGC § 10 75 250 1500 CH-60
Mig. Cen.: 2"x114" RGC 6 10 15 250 1500 V5-100
VS-303 CASE RGC 7 6 " 100 150 1500 CH-60
. > S/N
\[;I/e'égtkt. 34", RGC 8 6 100 150 1500 VS-100
I H -8
Depth: 3" RGC 9 3.5 150 100 1500 CH-60
. ¥
M:B- SET;’ (94")135’15{\ : RGC 10 35 150 100 1500 Vs-100
9. H 16X>8
06 C;\SE RGC 20 12 160 180 2500 V5-306
Hei \lfl: 2 384" RGC 11 2 200 60 1500 CH-60
idth: 235" RGC 12 2 200 60 1500 V5-100
Depth: 33&"
Mtg, Cen.: 9x954; RGC 13 3.7 200 65 T 1500 CH-80
Mitg. Hole: (4) % {rx RGC 21 1 200 100 2500 V5-303
o VS-308 gf\'SE RGC 14 3.7 200 65 1500 Vs-300
w?c"?ﬁ" gn/r RGC 15 2.8 300 65 1500 | CH-30
Depth: 333' RGC 16 2.8 300 65 1500 V5-300
Mig. Cen.; 223" RGC 22 5 300 65 2500 \ Vs-308
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Sec. 5600

FREED TRANSFORMER COMPANY, INC. == PRICESLIST
Catalog Net Catalog List Catalog Net Catalog List ! Calaloﬂ Net
No. Prica No, = ¥xee i b No. Prica Prica
MGC-8 ++e+++ 7.00 G7 TF:1leevassnsali 440 DEF-15xeesees 5000

: i
EPT-19 -eceesens 11,
Nute—Moth Units $1.

additional.

TLB acevasmsas 53.00
Llst

Printed Clrcult Bunrd “for
Hi-Fi Kit, Pg. 42 in Cat,
$4.95 Net,

Cala!w List

Prica
LB—l crssssnvss 11,00
TiB-2 -senesicss 32,00
Catalog ot

No. Price
’\{AD—G 2~ 1--.---- ESU

MJ\C—IE-ZO i

MAC-12-30-2 130,00
MAC-26: 71.00
MAC-26 59.00
MAC-2 59.00
MAC-2 103.00
MAC-26-4 103.00
MAC-26-4-3......103.00
Galalog Net
Prico

\[,u. 1 serssesse 209.00
MAF-A -+
MAF-5 + e

T sT.00

Not
Price
sssseesse 12.50

MGC

MGC-Q sesess
MGC-10 +2 02

H8858%088H3S

\[(a(}ls S sae

BRBENOENSENS

[GCT ensar

MGC-81 senees #*

#Not stocked, available
on short delivery, Prices
on réquast.

Catalog List
No. Prica

MGF-1+¢0s22:14.75

MGF-2 s 00 ee2+23.50

Catalog List
No. Price
MGP- 1 %?00

MGP-T.c000a. 39,
MGP-8.1101se. 54.50

Catalog
No.

11
MPT-12

Catalog List
N e

List

Price

veseses 7.00

ess 7.50
. T

PGC-11.

I’(-C l:

PGC-1Greasas

PGC-1 ‘.......10,00
PGC-18.+.....14.50
PGC-19.404.4..14.50
PGC-20044....17.50

Catalog
No.
PGP-1
PGP-2 i
PGP-3

PGP-4

BODA3 -+ -+ 38.80
PGP-16+++++++17.50

PGP-17+*%=++-20.50
PGP-18+++----27.50
PGP-19-------33.00
PGP-20+++-++-41.00
Catalog List
No. Prica
PMA-1 fes022.16.50

++++713,50
PMA-3 =0 .--10,00

PMA-110+.....12.00

Gnialnu List
Prica

pqc 1+sesees10.00
-10.00

PQC-8 « v ea002-10.00
POC-0 + e v ees 10,00

Catalog List
No, Prica
GA- 1 esee..031.00
GA-2 sessss.3860

<« 27.50
(_;.-\-I seee..438.50

Py areTare]
QR0
B
1
dat.

u(.\s-r ..-38.50
QGA-0. ... ...38.50
QGA-41......-54.50
QGA-42,......54.50

&!

Catalog Net
Price
.50

300-1 ------- 15.00
QGGC-11+++-+-+15.00
QGGC-12++ - -+~ 15.00
QGC.]:)...-.-.1500

GC-14--+-24+13.50
%GC—]:::------‘IS.SO

GC-16++-+++:13.50
GC-17+ o+ ++13.50
QGC—IS-------1350
QGC- .11.50
QGC—ZO veeeen11.50
QGC-a1........ 1150

C-2 1.50

QGC-23...
QGC-24.44....11.50

cahlog

RGA-12;

Catalog

« No. Pi
RGC-13 + 4.75
RGC-14 6.00
RGC-15 4.75
NGC-16 - 6.00
RGC-17++« 2.75
RGC-18------+ 3,00
RGC-19. . 2.20

RGO20+-++-++ 7.75

RGC-21 .75
RGC-22 ++11.00
C:ﬂalnu Li.st
ll(JP-

RGP-2

RGP-3 «...%.. B.75
RGP-4 <+ecver 8.75
RGP-5 «eveeee 9,25

9.25

-
=
(2]
o]
dota

ll(‘[‘
RGP-9 -‘-----11 50
RGP- l() ‘11(1J .60

RGP-36
Catalog List
No. i

SD] 40.
bl)I‘-l»....---.S?SG

TF-2 «snssssse 500

TFBo cevssese 6.00
TF-7 =sssssce~ 6.60
7.00

TF-17 «sssssss 7.00
TF-18 cess44++24,00
TF-19 «asasnse 500

Catalog List
No. Price
TMA-1+2200.412.50
TMA-2.......16.00
TMA-3 -« -+13.00
TMA-4 ca00aae16.50
16. M

TAAS - :....:1300
TMATI0 111250

TMA-19 +veves 1250

Calalng Net
Price

ULD~20-......10 00

Ll.()«llll ++2+145.00
ULO-104 *=*++145.00
ULO-110 == =++145,00

Ca!a!ng Neot
Prico
1 savsnens 9,50

9.
9.50

Somddaadan

naan
£88888

Filters and
Discriminators

Catalog Net
No. Prica

II3P® sseeass
T[HPF senenss
ILDP# ssssase
LBDP# sssnans
THPE eensns =

LIP% ss=e-s-[25.00

*Stock Frequencies are
$25.00 Net.

Suecnal Frequenciesare
$35.00 Not.
Catalog Net

No. Prica

DST-10+++++-+50.00
DST-1

DS
DST-13+++++--50.00
DST-14+-+-+++50.00

DST-16+++44+460.00

DaTap.ies +.60.
DST-30« + + + + 60,00
DST-31+x+++60.00
DST-32+ 4444+ 60.00
DST-33+ -2+ 60.00

«+ 86.00
I<HP-|3,......3500
FBP-14-¢+.... 70.80
FBP-15:4c0ecs 70.80

FBP-32. ------3600
FBP-33+...... 86.00
FBP-34. 3

FBP-35..
FBP-36.

FBP-37.. .
TBP-38 2.0 .. 73.00
FBP-30....... 80.00

FBP-1(+ ... ... 88,00
FBP-47....... 88.00
FBP-18....... 88.00
IBP-19 8

a4
LPO-35.
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FREED TRANSFORMER COMPANY, INC.

Sec. 5600

PRICE LIST

PRICE LIST (CONT.)

* Toroidal
Inductors

Prices shown ara Net
for Hermetically Sealed.
Deduct §1.50 from Net
for Uncased units. Add
$1.00 to Net for Encap-
gulated units.

Type TI-1

Catalog Net
No. Prico

F-800 civaaners 6,65
5

Type Tl-4
and 4s
Catalog Net

No. Price

+ve 7.90
vares 7.90

FoBT2 ennitiiins
T-B73 sencsnss.11.50

i Ti-1A
Y:: As

Cal a Fon Net
Price

o .m_] ssessssy 7.50

7.50
7.50
7.50
7.75
7.75
7.75
7.75
7.75
7.75
7.90
7.90
7.90
8.10
8.10
8.10
8.35
8.35
8.55
8:55
8.75

Type TI-9s
Catalog Net
No. Price

gt v'e e+ 16.60
sesesa=16.80
i .......1700

Type TI-10s
Catalog Net

No. Price
5 ssssasa14.156

iiin.15.60
Type Tl-13
Catalog Net
No, il

eveess-19.50

M3 csveeee«19.95
115 casae-20.40
15-1040 s eeesa21.40

Type TI-12
and 12s

Catalog Net

Type TI-5
(‘.ahllalno Net

F-1700 «sssvees 570
Ee170) s vt vsn>= 570
F-1702 «veevee 570
F-1703 ccoaeas

- 6.90

10,0000 SIS
Eﬂ'lm-h
Scoatcmo

moowo

S OO0 0000000000009 000000
85888888 tEtanan

Type Tl - 11s

Catalog Net
No. Price

Catalog

P %

i b et et ot e S et

I
Fal70970asnasssd

Type Tl -2s
Catalog NEt
No. Price
F-18005 e =+ 2+ +14.20

F-181150+++00+14.90
F-18125 00000 -14.90
T-1813x, .,
118148 40000 - 14.90

ve0+ 14,90

F-18138 444 04+414.90
Type TI-8
and 8s

(‘au-uu Net
Price

ariasialo’= B85

Smoooomomoom
oo

10401010 10 10 10 09 (0 69 0 03 00 03 O 0 O

)

5

85

00

00

00

.10

40

50

90

Type TI-3s
Catalog Not
N

Type Tl=3As
Catalog Net
No. Price
F- lbuﬁa . = 20.00
20.50

F-18038 414000+ 23,30

Type TI-15
Catalog Net
No. i

ll.h'\-l.......
F-188 Ve
F-188

Type TI-14
Catalog Net

No. Price

Type Tl-16
Catalog Net
No. Prica

50 svsssens 6.05
« 6.05

bomNaNONBIICDWE
GSEEEGoSSRLIGBER

'g'en

Type TI-17
Catalog Net
No. Price

Type TI-18
Ca\aloq Net
Price

F"Hﬂ sessssss 8,65
R

F-216 t
F-2193..00000..7.90

Type Tl - 20s
Catalog Net
No.

£a60 00 £3.00 ¢

e
[(=1=1-1-]

Type TI-21s
Catalog Py, in Net
¢ Cat
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