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FREED Transformers

HIGH FIDELITY COMPONENTS
INPUT TRANSFORMERS

CASE DIMENSIONS NO. DC2B

Mtg. Centers Dimensions
1% D H

Knockout
l%n"x 13 RH

Mtg. Studs
8-32

Wgt.
3 lbs.

L after case number indicates leads.
T after case number indicates terminals.

Modern high fidelity broadeasting and transeription apparatus
require the utmost perfarmance and reliability in the audio
transformers used in their eircuitry. The Freed ‘'Quality
irade’” audio transformers are wide band, high fidelity com-
ponents featuring astatic construetion, longitudinal balance,

_low harmonie distortion, uniform response, high efficiency, and

constant impedance match throughout the audio frequency
spectrum. DMaximum neutralization of stray fields is ac-
complished by use of humbalanced coil structures and multiple
alloy shielding. High fidelity is achieved on every tap of uni-
versal impedance winding without line reflection of transverse
coupling.

All Quality Grade Components are thoroughly impregnated
in a special non-hygroscopic varnish, and fully encapsulated
in a moisture proof, high-melting point compound. s

U-60 IMPEDANCES ON.OHMS
2.5, 5, 10, 15, 20, 30, 40, 60

U-500 IMPEDANCES ON OHMS

50, 125, 200 CT, 250, 330, 500 CT.
125 and 500 ohms ean be used for 150 and 600 ohms.

| Max. | '
‘ Equiva-| Pri. | D.C,
Maximum | lent D.C. | Un- !
| Impedance Level . Power Shield- | per | bal- Freq.
Catalog : Ohms . Level I dng | éide | ance | Response Case
No. Application Primary Secondary  V.U.* | Ratio D.B. | Ma. | Ma. C.P.S. | Number
QGA 1 | Universal 500 ohm -~ 100,000 | $40DB | °©
. line to push-pull grids U-500 split +10 i 1:14.1 70 0 ] 0 | 20-20,000. - DCE2BT
QGA 2 | Universal 500-ohm_ | 100,000 | i | «1.0DB |
line to push-pulk grids - | U-500 split +10 | 1:14.1 90 D | B | 20-20,000 | DC-2BT
e o et S S o A . 5 ! | s
QGA 3 | Universal 500 ohm } I |
line to single or push-pull . 60,000 5 | | =1.0 DB |
orids SR U-500 split | +10 11 | 70 0 0 | 20-20,000 | DC-2BT
QGA 4 | Universal 500 ohm ° | | | |
| line to singlé or push-pull 60,000 '. =1.0 DB
grids_ i . 5 U-500 split | +10 i 1211 | 90 | 0 0 20-20,000 DC-2BT
QGA 5 | L‘fﬂi‘i'é.l?ﬁ{ihl' _'.lc;f.v _impedance . . : ; | : |
mierophone, :pickup or line 60,000 | ' | +1.0 DB |
to singlé“or push-pull grids U-60 split | +10 123 1.6 70 r 0 0 | 20-20,000 | DC-2BT
SEMeY . _,.__._.__,__.'__.___“_. ; < : e S e | | = : B
QGA 6 | Universal low impedance | - |
| microphone, pickup or line 60,000 | =1.0 DB
| to single or push-pull grids U-60 split | +10 I 1:31.6 1 S (A R R 20-20,000 i DC-2BT
' |
HYBRID AND REPEAT COILS KBNS
Same as Input Transformers above
: Max.
P.-qu‘h’ﬂ- P’l'i. Di(.:t
Maximum lent D.C. | Un-
Impedance Level Power Shield- | per | bal- Freq.
Catalog hms Level ing Side | ance | Response Case
No. Application Primary  Secondary V.U.* Ratio D.B. Ma. | Ma. C.P.S. Number
Total Pri B
1200/1000 600/150
QGA 7 Hybrid. Unbalanced split or :
500/600 ohm lines to 600 300/250 500/125 | =1.0 DB
ohms. 300/250 split +10 1.41:1 70 0 0 | 20-20,000 DC-2BT
Total Pri [
OGA 8 Hybrid. Balanced 1200/1000 600/150 |
500/600 ohm lines to 600 split or '
ohms. Longitudinal balance | 300/250 C.T. 500/125 =1.0 DB
70 DB 300/250 C.T. split +10 1.41:1 70 0 0 20-20,000 | DC-2BT
. Total Pri
QGA 9 Hybrid. Unbalanced 1200/1000
500/600 ohm lines to triode split 15,000
plate. No. D.C. in second- 300/250 or =1.0 DB
ary. 300/250 12,500 +10 1:3.54 70 0 0 20-20,000 DC-2BT
QGA 10 | Hybnd. Balanced Total Prn
500/600 ohm lines to triode 1200/1000
plate. No. D.C. in second- split 15,000
ary. Longitudinal balance | 300/250 C.T. or +=1.0 DB |
70 DB. 300/250 C.T. 12,500 +10 1:3.54 70 0 0 | 20-20,000 | DC-2BT
QGA 11 | Repeat coil for low fre- 600,500
quency ringing. Longitu- 600/500 split =10 DB
dinal balance 70 DB, split Balanced +10 1] 90 0 0 20-20,000 DC-2BT
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FREED Transformers

HIGH FIDELITY COMPONENTS

INTERSTAGE TRANSFORMERS

CASE DIMENSIONS

Dimensions Mtg. |
Case No. Mtg. Centers W D H Knockout Studs | Wasgt.
DC-2B 2" x 13" | 234" 214" 314" 1147 x 134" 8-32 3 1bs.
DC-4A 214" x 214" | 3y 3" 334" 9 x 134" 8-32 | 434 lbs.

L, after case number indicates leads.
T after case number indicates terminals.

|' Max.
Maxi- Equiva-| Pri. | D.C.
mum lent D.C. | Un-
Impedance Level | Power Shield- | per | bal- Freq.
Catalog Ohms Level ing Side | ance | Response Case
No. Application Primary Secondary| V.U.* | Ratio | D.B. Ma. | Ma. C.P.S. Number
QGA 12 | Bridging line to single or 60,000 +=1.0 DB
push-pull grids. 10,000 split | +10 | 1:2.45 70 0 0 20-20,000 | DC-2BT
QGA 13 | Single 6C4, 6J5, 14 68N7 e
triode to push-pull grids. 60,000 +=1.0 DB
Shunt feed. 15,000 split +18 | 1:2 45 0 0 20-20,000 | DC-2BT
QGA 14 | Single 6C4, 6J5, 14 68N7 60,000 +=1.0 DB
triode to push-pull grids. 15,000 split +18 1.9 45 8 S 50-20,000 | DC-2BT
QGA 15 | Push-pull triode platesto| 20,000 45,000 +=1.0 DB
push-pull class A grids. split split +25 | 1:1.5 30 8 0.5 | 20-20,000 | DC4AT

LOW LEVEL OUTPUT, MIXING, MATCHING TRANSFORMERS

CASE DIMENSIONS
See DC-2AT above

U-500 IMPEDANCES IN OHMS

50, 125, 200 CT, 250, 330, 500 C.T.
125 and 500 ohms ean be used for 150 and 600 ohms

Max.
-, Maxi- Equiva-| Pri. | D.C.
mum lent D.C. | Un-
Impedance Level |Power Shield- | per | bal- Freq.

Catalog Ohms Level ing Side | ance | Response Case
No. Application Primary Secondary | V.U.* | Ratio | D.B. Ma. | Ma. PSS, Number
GA 16 | Single plate or bridging

s line to Universal 500 ohm | =1.0 DB

line. Shunt feed. 15,000 U-500 +18 | 5.5:1 70 0 | O

20-20,000 ‘ DC-2BT
=1.0 DB

QGA 17 | Single plate to Universal '

1

500 ohm line 15,000 U-500 +18 | 6.5:1 70 S 8 50-20,000 | DC-2BT
MR =5 : 'r
QGA 18 | Push-pull triode plates to| 20,000 | =1.0DB
Universal 500 ohm line. Bl B U-500 +25 6.3:1 70 S 0.5 | 20-20,000 | DC-2BT
QGA 19 | Mixing, low impedance !
microphone or line to =10DB|
Universal 500 ohm line. U-500 U-500 +12 i | 70 0 0 20-20,000 E DC-2BT
GA 20 | Line level mixing and =1.0 DB
2 matching. U-500 U-500 +30 | 1:1 70 0 0 20-20,000 | DC-2BT
GA 21  High mu triode photo-cell 1 =1.0 DB _
< to Universal 500 ohm line.| 100,000 U-500 +12 14.1:1 70 0 0 20-20,000 | DC-2BT




FREED Transformers

HIGH FIDELITY COMPONENTS
DRIVER TRANSFORMERS

Maximum| Max. Pri. | D.C. l |
Primary Power D.C. per Un- Frequency
Catalog Impedance Level Turn Ratio Side balance Response Case
No. Application Ohms V. U.* Pri: 14 Sec. Ma. Ma. C.P.S. Number
QGA 22 | Universal 500 ohm line to ' =1.0 DB
Class B grids. 1U-500 +-40 1:1 0 0 20-20,000 t DC-4AT
QGA 23 Push-pull 6J5, ete. to push- _ | | +=1.0 DB
pull 2A3’s, 6L.6's, etc. 20,000 C.T. +30 3.2 3 0.5 20-20,000 DC-2BT
QGA 24 | Push-pull 2A3, 6B4 to _
push-pull 809, T2-40, 5,000 C.T. | +40 3.2:1 50 9 =10 DB
4/125A. | | 20-20,000 | DC-4AT
TUBES TO LINE, TUBES TO VOICE COIlL, LINE TO LINE, LINE TO VOICE COIL
| ’ I Max. D | |
Maximum Pri.DC. Un-
Impedance Level Power - per bal- Frequency
Catalog Ohms Level . Side ance | Response Case
No. Application Primary Secondary Y.U.* Ratio | Ma. II Ma. , C.P.S. Number
QGA 25 | PP 243, 6B4, 616, 3004, | <
| 975A to TUniversal 500 5,000 442 3.16:1 50 5] =(0.5 DB
ohm line. | split U-500 (15 watts) | I 20-30,000 DC-5BT
QE; 26 | As above to Universal | 5,000 ' =0.5 DB
voice coil. split U-16 +42 17.F:1 50 5 20-30,000 DC-5BT
OGA 27 | Push-pull 6V6,6AQ5,7C5, | ' ik
6N7 to Universal 500 ohm | 8,000 =(0.5 DB
line. split 1U-500 +42 4:1 50 5 20-30,000 DC5-BT
OGA 28 | As above to Universal | 8,000 . e,
voice coil. split U-16 442 22.4:1 50 5 20-30,000 DC-5BT
QGA 29 | P.P. 616, 6V6,6AQ5, 7C5, | |
TB5, 6AR5, 6K6, 616 to | 10,000 =0.5 DB
Universal 500 ohm line. |  spht U-500 +42 4.47:1 40 | 4 . 20-30,000 DC-5BT
OGA 30 | As above to Universal 10,000 | . =5 DB
voice coil. split U-16 442 25:1 40 4 20-30,000 DC-5BT
QGA 31 PP. 807, 1614, KT-66,
(Williamson Amplifier) to 10,000 | +45.5 4.47:1 30 b =0.5 DB
Universal 500 ohm line. split U-500 (36 watts) | 20-30,000 DC-6AT
QGA 32 | As above to Universal | 10,000 | =05 DB |
voice coil. split U-16 +45.5 25:1 50 5 20-30,000 . DC-6AT
QGA 33 | P.P. Parallel 2A3, 6A5G,
300A to Universal 500 2,500 =0.5 DB |
ohm line. split U-500 | +45.5 2.24:1 100 10 20-30,000 DC-6AT
QGA 34 | As above to Universal | 2,500 i =05 DB
voice coil. split U-16 +45.5 12.5:1 100 10 20-30,000 , DC-6AT
"OGA 35 | P.P. 616 or P.P. Parallel | | | 3
6L6 to Universal 500 ohm 3,800 +-47 275:1 | 130 13 =0.5 DB
line. split U-500 (50 watts) | 20-30,000 DC-TBT
QGA 36 | As above to Universal | 3,800 | £0i5 DB
voice coil. split U-16 +47 15.4:1 130 13 20-30,000 | DC7BT
QGA 37 | High level multiple line to : +05 DB =
- Universal voice coil. TU-500 U-16 | +42 56k | 0 0 - 20-30,000 DC-5BT
_6_(31&_;3 o H_i;xh level multiple line to | : +=0.5 DB F
Universal voice coil. T-500 U-16 —+47 | 5.6:1 0 0 , 20-30,000 DC-7BT
CASE DIMENSIONS
o _ Dimensions
Case Z Mtg. Centers W D H Knockout Mtg. Studs  Wst.
DC-2B 97 x -1 %u 2},&” 2}4” 314" l%” x 184" 8392 o é%“
DC-4A 215" x 214" 31g” 3 334" 27 x 184" 8-32 415
DOBE - - oe'x2ie - - AWr 8 Al - 0 s xR 10-32 10
DC__&A- -_3%.”‘?( 3.”' 5.”' 4;_%?!_ ‘-17 .I'.!'__ :5;}_[2‘]75’;__' - e 1_{]_3@_ _15__
DC-7B 4 BBH x 3%:1 5,1__/:/’” 5 ﬁ%” = 37 x 21/5“ = --—__TA#Z{T _22
> When supplied with leads: DC-L. When supplied with terminals: DC-T.
lk‘ — W\ — 7‘1-:"};} | U-16 IMPEDANCE IN OHMS 2,4, 8, 12, 16 #A 70 volt level ean be obtained for the following impedances:
U-500 IMPEDANCES IN OHMS 500 ohms — 10 watts + 40 VU 200 ohms — 25 watts + 44 vU
50, 125, 200CT, 250, 330, 500CT. 330 ohms — 15 watts + 42 VU 125 ohms — 40 watts + 46 VU

125 and 500 ohms can be used for 150 and 600 ohms. 250 ohms — 20 watts - 43 VU 50 ohms — 100 watts + 50 VU




FREED Transformers

FREED TOROIDAL INDUCTORS
STANDARD TOLERANCE 1%

UNCASED DIMENSIONS

i Type T E)D
TI-1 L4’ 113,477
TI-2s g 10g”

_-%1-35 340 124"
TI-3As 17 214

TYPE TI-1

Available in following case types: DC, DT-3 and DT-5

Frequency Range — Up to 15 KC Maximum Inductance — 20 HY
Non-stabilized Maximum “Q" 185 @ 7.5 KC

Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
F-800 ... ..... 5 MHY F-811 ........... 1000 MHY B=BEY 4500 MHY
| o | ) A 10 MHY F-812 .......... 1250 MHY F-823 ... ... 2000 MHY
F-802............. 15 MHY F-813 ............. 1500 MHY F-824 ... 6000 MHY
F-803............... 30 MHY F-814 .......... 1750 MHY F=825 ... 7000 MHY
F-804.. ... ... ... 50 MHY F=815 .....c..ooe. 2000 MY F-826 ........ 8000 MHY
F=-805.............. 75 MHY F-816 ............ 2250 MHY F-827 ... 9000 MHY
F-806.............. 100 MHY F-817 ............. 2500 MHY F-828 ....... 10000 MHY
F-807................ 150 MHY F-818 .............. 2750 MHY F-829 ........ 15000 MHY
F-808............ 200 MHY F-819 ........... 3000 MHY F-830 ....... 20000 MHY
F-809.......... 500 MHY F-820 .......... 3500 MHY
F-810............. 750 MHY F-821 ....... 4000 MHY

CASE DIMENSIONS

DC CASE
8-32 Studs

—w .1:'
Types TI-1, TI-2,s TI-3s
H W D
2 % r 2 1z't.ﬁ” 1 13/ Izéu

Mtg. Centers 1157 x 114"

TYPE TI-3As

H W D
B.H 2:'3.3."! 2%:‘1

Mtg. Centers 2"/ x 134"

TYPE TI-2

Available in following case types: DC, DT-3 and DT-5

DT-3 CASE
Types TI-1, TI-2s, TI-3s

Length: 125 &
Width: Ig”
Height: 27
Mounting: 74" x %
Inserts: 6-32

w» Cutout: 34" x 54"

DT-4 CASE
Type TI-3As

Length: 234/
Width: 154"
Height: 213,
Mtg.: 214" x 104"
Studs: 8-32
Cutout:

%}f x %:‘I

Frequency Range — Up to 75 KC Maximum Induectance — 500 MHY
Stabilized Maximum “Q” 270 @ 23 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Yalue
F-1800................ 1 MHY F-1806 ............. 15 MHY F-1812 .......... 200 MHY
H-T80L .............. 2 MHY F-1807 .......... ... 30 MHY
F-1802............... 3 MHY F=E808 i 50 MHY F-1813 ......... 300 MHY
F-1803.............. 4 MHY F-1809 ... ... .. 75 MHY
F-1804..... ... . . . 5 MHY F-1810 ............ 100 MHY F-1814 ....... 400 MHY
F-1805............... 10 MHY F-1811 ........... 150 MHY F-1815 .......... 500 MHY
TYPE TI-3¢
Available in following case types: DC, DT-3 and DT-5
Frequency Range — Up to 200 KC Maximum Inductance — 10 MHY
Stabilized Maximum “Q” 280 @ 75 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
F-1846.............. .1 MHY F-1850 ... .. .. .. 5 MHY F-1854 ... 4 MHY
F-1847.................. 2 MHY F-1851 ............. 1 MHY F-1855 ...... 5 MHY
F-1848 .............. .3 MHY F=18%2 .......... 1 MY F-1845 ....... 7.5 MHY
F-1849........... .4 MHY F-1853 ............ 3 MHY F-1844 ... ... 10 MHY

DT-5 CASE
Types TI-1, TI-2s, TI-3s

Diameter: 1134/
Height: 134
Mteg.: 114"
Inserts: 6-32
Cutout:

Ye” X 134"

TYPE TI-3A:

Available in following case types: DC and DT-4

Frequency Range — Up to 200 KC Maximum Inductance — 10 MHY
Stabilized Maximum “Q” 300 @ 37 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Yalue
F-1856.............. 10 MHY F-1859 ............... 30 MHY P-A802 oo 75 MHY
F-1857................ 15 MHY F-1860 ............... 40 MHY
F-1858............. 20 MHY F-1861 ............. 50 MHY F-1863 ......... 100 MHY

NOTE: When ordering Freed Toroidal Inductors in Commercial Type Cases, add “‘C”
to Catalog Number.

When ordering Hermetically Sealed units, add “H" to Catalog Number.,
Commercial Type Cases have Bakelite Cover with Solder Lugs

] |



FREED Transformers

FREED TOROIDAL

INDUCTORS

STANDARD TOLERANCE +1%

UNCASED DIMENSIONS

_ Type ‘T OD
TI-4 % 1og
 TI-5% V% 17

" TI-6 547 1545
7+ %’ 17

*Wedding Ring Size

TYPES TI-4 & #

Available in following type cases: DM and DT-2

TYPE TI-4
Frequency Range

Up to 15 KC
Non-stabilized

TYPE TI-4s

Frequency Range — Up to 15 KC

Stabilized

Maximum Inductance — 5 HY Maximum Inductance — 5 HY

Maximum “Q" 175 @ 7.5 KC Maximum “Q" 175 @ 7.5 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
LT | 5 MHY (¢ | R —— 400 MHY | T | e e 2.00 HY
F=B5L ... conns 10 MHY | by, {1 O 500 MHY PalTl e 295 HY
| sl L S 15 MHY FB62 - voicwun 600 MHY i b o PR T 2.50 HY
E=8B53 . eoinmas 30 MHY BE-863 : &coomsnns 700 MHY BT s 275 HY
| (2 117 SR — 50 MHY F-B6d . icui s 800 MHY TERTE | e e momin 3.00 HY
FiBBh ... vvve o 75 MHY | T ] e I S 900 MHY RERI bt o 3.50 HY
F-850 . ovsevs 100 MHY Fa866: . aasaia 1.00 HY e b e S 4,00 HY
FTBET s 150 MHY E-86Y . ....0e0:: 1.25 HY | WSt 77 i R 450 HY
HiRBR onovanun 200 MHY B=BO8 .. s 1.50 HY FoBTIB vevsenie suia 5.00 HY
Fafb50 = ey 300 MHY F-86Y . ....o-vos 1.75 HY

CASE DIMENSIONS

Types TI-4, TI-5, TI-6

pon

=1
DM CASE

Types TI-4 and TI-6

H DM D
I%H‘ 1 %”
Mt. Centers 73"

6-32 Inserts

Types TI-5 and TI-7

H DM D
1 l}/ﬁ”

Mtg. Centers 5%’
4-40 Inserts

Types TI-5, TI-7
DT-1 CASE

Length: 114"
Width: 14"
Height: 174"
Mtg.: 24"
Inserts: 4,/40"
Cutout:

a/ﬁ‘:” X :,[/é.l'f

Types TI-4, TI-6
DT-2 CASE

a Length: 134"
Width: 34"
Height: 134"
Mtg.: 18" x 94"
Inserts: 6-32
Cutout: 24" x 55"

TYPES TI-5 & 5°

Available in following type cases: DM and DT-1

TYPE TI-5

Frequency Range — Up to 15 KC
Non-stabilized
Maximum Inductance —2 HY

TYPE TI-5s
Frequency Range — Up to 15 KC

Stabilized

Maximum Inductance —2 HY

Maximum “‘Q" 115 @ 10 KGC Maximum “Q" 115 @ 10 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
F-1700 5 MHY | 25 1 | 7 e e 150 MHY F-1714 800 MHY
10 Ll |7 L —— 10 MHY B8 sy 200 MY s Ly 1L g0 MHY
| T L | 15 MHY | 2% )| ] S S 300 MHY | [0 L) 1 - 1.00 HY
P03 =i 30 MHY | 0 1 e, 400 MHY Bl TAT v anns 1.25 HY
F-1704 ......... 50 MHY F-1711 .......... 500 MHY | Ty g [ 1.50 HY
FE=17058 .. - 75 MHY | s L b S 600 MHY | T ffr s | e 1.75 HY
B0 s ans 100 MHY FuXTIF . ooiinnonin 700 MHY j s L | | R 2.00 HY
TYPES TI-6 & 6°
Available in following type cases: DM and DT-2
TYPE TI-6 TYPE Tl-6s
Frequency Range — Up to 75 KC Frequency Range — Up to 75 KC
Non-stabilized Stabilized
Maximum Inductance — 1 HY Maximum Inductance —1 HY
Maximum “Q7 250 @ 17 KC Maximum “Q" 250 @ 17 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
BolT26 covviinimas 1 MHY i L b e 10 MHY F-1738 .. vons wmnn 100 MHY
i 2 MHY | ) o 1 R 15 MHY | b 4 S 150 MHY
| 1 Lo ., (S — 3 MHY F-1734 .......... 20 MHY ] iR | —— 200 MHY
| e i e 4 MHY | T [ . 30 MHY | T ) 250 MH‘I”:
F=1730 - . cvoaaiian 5 MHY : Tl b 50 MHY [ T L g e 300 MHY
| T T e s 7.5 MHY | i 5 Y 75 MHY [ 185 i b SRR 500 MHY
Available in following type cases: DM and DT-1
I'requency Range — Up to 75 KC Maximum Inductance — 200 MHY
Non-stabilized Maximum “Q" 170 @ 30 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
el TBL v aas b5 MHY | L0 L T S 10 MHY (i bl S 50 MHY
F=liB2 ..ciovvaan 1 MHY F-1788 .......... 15 MHY ] Ty ! B R 75 MHY
F=1783 .. ....000: 2 MHY F-1789 .. .coves 20 MHY 3 T [rd | o 100 MHY
Fo1d83 -..oiine i 3 MHY F-1790 .......-.. 25 MHY B-1790 . . iovevuna 150 MHY
E-YTBS -iiieaas 5 MHY | T il ) 30 MHY | o £ (R R 200 MHY
W-ATBO ... s 7.5 MHY | P i b S 40 MHY

6




FREED Tr_ansformers

FREED TOROIDAL INDUCTORS
STANDARD TOLERANCE 19

UNCASED DIMENSIONS

Type T oD
_TI-S—* %:r 177
TI-9 17 214"
TI-10 34" 154"
TI-11 " 285"

*Wedding Ring Size

Type TI-8; DM CASE
H. 17, Mtg. Centers 35",
D. 118", Inserts 4-40

TYPE TI-9; DC CASE
H. 3", W. 28¢%7. T, 21z
Mtg. Centers 2/ x 134"

TYPE TI-10; DC CASE
H. 29”7, W. 214”7 D. 114"
Mtg. Centers 114”'x 114"

TYPE TI-11; DC CASE
(Commercial®)
H. 314”7, W. 254", D. 214"
Mtg. Centers 2/ x 134"

TYPE TI-11; DC CASE

HERMETICALLY SEALED

H. 39%”, W. 194", D. 314"
Mtg. Centers 2147 x 17

TYPE TI-8
DT-1 CASE
Length: 114"
Width: 147
Height: 174"
Mtg.: 84"
Screws: 4/40”
Cutout: 54" x 14"

TYPE TI-9
DT-4 CASE
Length: 2347/
Width: 15"
Height: 213 '
M tg.: 21/|/ﬁ” X llzj/ﬁn
Studs: 8-32
Cutout: 3¢" x 54"
TYPE TI-10
DT-3 CASE
Length: 128,57
Width: 7¢"”
Height: 277
h‘itﬂ. TBH X 9/,?./‘3”
Inserts: 6-32
Cutout: 34" x 35"

> TYPE TI-10

= DT"S CASE
£ | Diameter: 113 ;"
Wi Height: 13"
3 Mtg.: 115"
: Inserts: 6-32
Cutout: %45’ x 34"

TYPES TI-8 & 8
Available in following type cases: DM and DT-1
TYPE TI-8 TYPE TI-8s
Frequency Range — Up to 60 KC Frequency Range — Up to 60 KC
Non-stabilized Stabilized
Maximum Induetance — 100 MHY Maximum Inductance — 100 MHY
Maximum “Q” 150 @ 50 KC Maximum “Q" 150 @ 50 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased VYalue
N B .1 MHY F-1828 .......... 3 MHY e 6 L e 25 MHY
H=i823 . .2 MHY F-1829 .......... 4 MHY 0k e 30 MHY
F-1823% ... ..... 43 MHY F=I830 . ..o 8 MHY F-1837 ... ...... 40 MHY
F-1824 ... ....... A4 MHY P-I83Y ... 7.0 MHY Fa1838 . . . i, 50 MHY
F-1825 ... . ..... .0 MHY PRI > e 10 MHY B=1839 - 75 MHY
F-1826 .......... 1 MHY K-1833 .....c000: 15 MHY F-1840 .......... 100 MHY
FalBRT . ¢ oiisibiins 2 MHY F=1834 .. ... 20 MHEY
TYPE TI-9°
Available in following type cases: DC and DT-4
Frequency Range — Up to 60 KC Maximum Induectance — 500 MHY
Stabilized Maximum “Q” 270 @ 17.5 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
F=2554 . ... ...iu4 1 MHY BBGW e o 10 MHY F-E500 ...oonmn 150 MHY
F=A855 . .o 2 MHY F-1561 ... ..... .. 15 MHY F-156T ... o 200 MHY
B-A556 .. ..o 3 MHY F-1562 .......... 30 MHY | T 300 MHY
| B £ e e e 4 MHY F-1563 .......... 50 MHY F-1569 ... .: 400 MHY
F=lBB8: .= L 5 MHY F-1564 .......... 75 MHY e Ly || e 500 MHY
B=1559: . . ... 7.5 MHY BLBBD: . i 100 MHY
TYPE TI-10¢
Available in following type cases: DC, DT-3 and DT-5
Frequency Range — Up to 60 KC Maximum Inductance— 200 MHY
Stabilized Maximum “Q” 180 @ 40 KC
Cat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
F-1579 ......... 1 MHY L 7.5 MHY F-1580 .. .. . _ .. .. 75 MHY
F=1580 ......:c. 2 MHY | T Bt L R 10 MHY F-1590 .......... 100 MHY
B=I581 ... .ivouss 3 MHY F-1586 .......... 15 MHY | £ ] 150 MHY
TS 1L B 4 MHY F=158T . ......... 30 MHY B=I892 . . i 200 MHY
F=2883 .. ....... 5 MHY L L1 e 50 MHY
TYPE TI-11¢
Available in following type cases: DC and DT-4
Frequeney Range — Up to 15 KC Maximum Inductance — 50 HY
Stabilized Maximum “Q"” 255 @ 4 KC
Jat. No. Inductance Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value Uncased Value
F1aY oo 1 MHY F-1759 ......... 200 MHY )Y i R 450 HY
HalZdB . ionann 2 MHY F-1760 ....... . 300 MHY | DT b (RN oo 5.00 HY
F-1749 .. ....... 3 MHY F-1761 ......... 400 MHY E=AT03 . ovovinans 7.50 HY
F=1750 ......... 4 MHY F-1762 ......... 500 MHY | S B T 10,00 HY
F-1751 ......... 5 MHY F-1763 ......... 750 MHY | Y Sl e 1500 HY
F-1752 _. _ ...... 10 MHY Bol764 ....onn .0 100 HY | 5 b e e 20.00 HY
F=1T5% . b 15 MHY L2 L 1.50 HY | S L7 g O 25.00 HY
Bl 58 . .cvianns 30 MHY | LS [ T ——— 2.00 HY | % b S 30.00 HY
| 55 G 50 MHY WA FBT i 2.50 HY LT . s 40.00 HY
F-1756 ......... 75 MHY F-1768 ......... 3.00 Y F-1780 .......... 20.00 HY
F=lTBT oo coaan 100 MHY F-1769 ......... 3.50 HY
Pl FDB oo 150 MHY F-1770 ... . ... .. 4.00 HY

NOTE: When ordering Freed Toroidal Inductors in Commercial Type Cases, add “C" to catalog number.
When ordering Hermetically Sealed units, add “H” to catalog number.
*Commercial type cases have Bakelite cover with solder lugs.

Il
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FREED TOROIDAL INDUCTORS
STANDARD TOLERANCE +1%

TYPES TI-12 & 12¢
Available in case types: DC and DT-4
TYPE TI-12 TYPE Tl-12s
Frequency Range — Up to 15 KC Frequency Range — Up to 156 KC
Non-stabilized Stabilized
Maximum Inductance — 30 HY Maximum Inductance — 30 HY
UNCASED DIMENSIONS Maximum “Q” 200 @ 5 KC Maximum “Q” 200 @ 5 KC
Type i OD Cat No. Inductance Cat. No. Inductance
TI-12 6 914 Uncased Value Uncased Value
= <16 A =
E=X0BY......coommmmmesons 1 MHY | i & 1 s S A 1.50 HY
TI-13 L 218" B=l080 .. naiwas o INTEY: | CEE 1 e S e 2.00 HY
| TE 1 S 3 MHY ) S 1 i A 250 HY
| TR 1 1 o R S e 4 MHY [ SRS [ S B e 3.00 HY
F=-1659.. ...ccccvcummpmemmnan 5 MHY FTARTY .. .o ivnmmsbomnimensss 3.50 HY
Kl OO0 i e 7.0 MHY | 5 [ o] | e R e e 4.00 HY
— R I e T R 10 MHY TIRE T i o] A N o T80 450 HY
| FeX662 ;s 30 SNEHE 1682 .o iieinn. D08 HY
| E=1603........co0m00neneees 30 MHY | iy [ N 6.00 HY
| T (1 R 50 MHY | 1 o o 7.00 HY
H FadB85. ..o e, T MY F-1685.. .......cconeee 200 HY
BT Oh6oiivnse 1000 NIELY B ORE oo oninawsns 0.00 HY
; PolB6T . ...cvonnrrmmsnenns LD MHY BB s TOOOEEY
B-E668.. ..o nuns 200 MHY BoA688. .o cnnnen 1200 Y
F-1669.........cconicenesee  OOU MHY B-16R0 . i - ISAOCEY
BTl e 200 MHY F=1600. i 00 HY
FalGT L .....iconsesinninns, DU MHY RaaGOd e e 2000 Y
T | i R S MHY BTG02. oo 2000 HY
S 1 o, Y MHY § T ) 30.00 HY
Types TI-12, TI-13 FBBTA i 10000 MEY
H w D
3.”' Eﬁlig"”' 2%”’
Mtg. Centers 2" x 134"
8-32 Studs
TYPE TI-13
Available in case types: DC and DT-4
Frequency Range — Up to 75 KC
Non-stabilized
Maximum Inductance — 500 MHY
Maximum “Q” 340 @ 15 KC
Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value
VL et L 1 MHY F—1238 50 ﬁHY
< j R [T | e 2 MHY Pad6X0 s v b MHY,
DT-4 CASE T o e 3 MHY T G G [ ﬁHY
08 ] [ e S 4 MHY Ead6dl o 150 NMEY
{ﬁﬁhf’i 1633 i, o MBY F-1642. oo 200 MHY
pasg=ts BB R s 7.5 MHY Bo6AR s SO0 MEY
Domhy e B 1635 oo, 10 MIEDY F-1644 ... 400 MHY
Mounting: 244" x Vi F 1626 i kD INEELY B IGER. oisinios 500 MBEY
Studs: 8-32 §TESE ] |8, 7 S e R 30 MHY
Cutout: 4" x 3g”

All Freed Toroidal Inductors can
be supplied in tolerances of closer
than =19, on special order. . . .
Complete Toroid Catalog with
curves for each unit is available
on request. . . . Jobbers and Engi-

neers are urged to send for it.

NOTE: When ordering Freed Toroidal Inductors in Commercial Type cases,

add “C’” to catalog number.

When ordering Hermetically Sealed units, add “H” to catalog number.
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FREED TOROIDAL INDUCTORS
STANDARD TOLERANCE :l:'l%

UNCASED DIMENSIONS

Type T oD

TI-14 Bg'f 1

TI-15 547"

115 4.

*Wedding Ring Size

g
H
il

DIMENSIONS DM CASES
Type TI-14

|5 o D. 114”7
Mtg. 55" Inserts 4-40

Type TI-15%

'I.‘[' 1 ]_/ér‘.f D' '] %H‘
Mtg, 15" Inserts 4-40

DT-1 CASE

Length: 114/
Width: 15"
Height: 75"

Mitg. 34"

Inserts: 4/40"
Cutout: 54" x 187

Type TI-15

DT-2 CASE

Length: 135"
Width: 84%
Height: 134"
Mtg.: 6" x 95
Serews: 6-32
Cutout: 3¢ x 5g”

Type TI-14

TYPE TI-14

Available in following type cases: DM and DT-2

Temperature Stabilized
Frequency Range — Up to 50 KC
Maximum Inductance — 300 MHY

Maximum “Q"” 140 @ 25 KC
Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value
D 0] L SR EN T S | 1) - F=1929. .. .. ... ... 30 MBY
D 1) 5 e 2 MHY BX930 ... ivivnwan . SONEELY:
B-1922 .......;onennn 8 MBY Bal930 i | T MIEEY
F=1923. ... 4 NMBY H=A932 ... iiiiennee. T MEY
F-1924...................... 5 MHY F-1933. ............eocevveveee.. 150 MHY
Rl v EE MEY F-1934..........ccocvevvue.. 200 MHY
B=1926....... 00000 1Y NMHEY B=RO8E ... coinmas. 200 NEH X
B=lG2F i B NEEX B=0936 ..........o0000000 300 MEY
B-1928........connnnee. 20 "MHEY

TYPE TI-15s
Available in following type cases: DM and DT-1
Temperature Stabilized

Frequency Range — Up to 50 KC

Maximum Inductance 100 MHY

Maximum “Q" 140 @ 25 KC
Cat. No. Inductance Cat. No. Inductance
Uncased Value Uncased Value
3 T ) TN e IR 1 T G F-1880...................... 7.0 MHY
P=28TL ....oovvvivnvnnae D2 NMEY BHeliBRY .ococoinannas - T MY
B-A872....vmnnuas 0.3 MEHY | S T 15 MHY
EaA8TR s 04 MEY F-1883 ... ......c.oiveeeeeee. . 20 MHY
F-1874........ccoonveeeveee 0.5 MHY H=TRBE. i 25 YNIELY
| {20 s R I . (] 7 1. B=AB8S......coonlins: . 80 MEY.
F-1876...............; 2 MHY B=1886..........0..00.0. 4 -MBY
BB e innmsnses . -3 NHEY | T B o 50 MHY
B=18T8....coociviininn & NEHY E=1888 oo 759 MHY
BA8TY: viinienen. B MHEXY F-1889..................... 100 MHY
NOTE: When ordering Freed Toroidal Inductors in Commercial Type

Cases, add “C” to Catalog Number.

When ordering Hermetically Sealed units, add “H” to catalog

number,

Freed Toroidal Inductors can also be supplied on special order
to tolerances of closer than =19.
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FREED SUB-MINIATURE

CASE DST-1 Actual Size
Uncased
H.» 3g"
W.: 3"
| B G _jgz_rr
| S i

Pins fit 15" Crystal
socket.

TOROIDAL

INDUCTORS

Four types covering frequency ranges from 500 cycles

to 200 Ke. Supplied

overall diam. %¢"

uncased, or in DST-1 cases.

TYPE TI-16 TYPE TI-17 TYPE TI-18 TYPE TI-19
Frequency Range up to 15 KC | Frequency Range up to 60 KC | Frequency Range up to 75 KC |Frequency Range up to 200 KC
Maximum Inductance 2 HY |Maximum Inductance 100 MHY|Maximum Inductance 100 MHY| Maximum Inductance 5§ MHY
Non-stabilized Non-stabilized Non-stabilized Non-stabilized
Catalog No. Inductance|Catalog No. Inductance|Catalog No. Inductance|Catalog No. Inductance

Uncased Value Uncased Value Uncased Value Uncased Value
F-2050 1 MHY F-2100 J MHY F-2140 1 MHY F-2180 1 MHY
F-2051 2 MHY F-2101 3 MHY F-2141 2 MHY F-2181 .2 MHY
F-2052 5 MHY F-2102 3 MHY F-2142 3 MHY F-1182 3 MHY
F-2053 10 MHY F-2103 4 MHY F-2143 4 MHY F-2183 4 MHY
F-2054 15 MHY F-2104 5 MHY F-2144 5 MHY F-2184 5 MHY
F-2055 20 MHY F-2105 1 MHY F-2145 1 MHY F-2185 .6 MHY
F-2056 50 MHY F-2106 2 MHY F-2146 2 MHY F-2186 4 MHY
F-2057 75 MHY F-2107 3 MHY F-2147 3 MHY F-2187 8 MHY
F-2058 100 MHY F-2108 4 MHY F-2148 4 MHY F-2188 9 MHY
F-2059 150 MHY F-2109 5 MHY F-2149 5 MHY F-2189 1 MHY
F-2060 200 MHY F-2110 7.5 MHY F-2150 7.5 MHY F-2190 2 MHY
F-2061 300 MHY F-2111 10 MHY F-2151 10 MHY F-2191 3 MHY
F-2062 400 MHY F-2112 15 MHY F-2152 15 MHY F-2192 4 MHY
F-2063 500 MHY F-2113 20 MHY F-2153 20 MHY F-2193 5 MHY
F-2064 750 MHY F-2114 30 MHY F-2154 30 MHY
F-2065 1.00 HY F-2115 50 MHY F-2155 50 MHY
F-2066 1.25 HY F-2116 75 MHY F-2156 > MBY
F-2067 1.50 HY F-2117 100 MHY F-2157 100 MHY
F-2068 1.76 HY
F-2069 2,00 HY

FREED MINIATURE TRANSISTOR TRANSFORMERS

These high quality miniature trans-
formers are hlgh ﬁfﬁclencx a.udlq trans-
formers featuring hermetic sealing for

maximum protection against electrieity,
maximum protection against electroly-
sis and corrosion of fine wires caused
by moisture penetration. The units are
constructed in accordance with MII.-

T-27 Specifications.

DM-15 CASE DIMENSIONS
¥L.: 1.375"
FD: 0. 975"
W: 0937
H: 1.5
M: 1.125"
Serews: 4-40
Cutout: 0.875"”

Impedance in Ohms
Gte, TR B AW mara s o
| TMA- 1 500 500 i <1 db 200-15,000 DM-15
TMA- 2 50,000 500 +17 =2 db 300-15,000 DM-15
TMA- 3 50,000 i ﬂ +17 =2 db 300-15,000 DM-15
" TMA- 4 100,000 1200 CT | 17 +3 db 300-15000  DM-15
 TMA- 5 25,000 1200 CT +17 +2 db 200-15,000 DM-15
TMA- 6 50,000 1200 CT 417 =2 db 200-15,000 DM-15
TMA- 7 600/150 1200 CT 417  +1db200-.15000  DM-15
TMA- 8 25,000 600 +17 =1 db 200-15,000 DM-15
TMA- 9 4,000 CT 600,150 417 =1 db 200-15,000 DM-15
TMA-10 2,000 32 +17 =1 db 200-15,000 DM-15
TMA-11 4,000 CT 3.2 17 =1 db 200-15,000 DM-15

|

10
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|

NEW FREED CIRCUIT REVISES WILLIAMSON
HI-FIDELITY AMPLIFIER FOR IMPROVED PERFORMANCE
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FREQUENCY IN CYCLES PER SECOND

Freed ultra high fidelity amplifier with exceptional audio quality is now possible thru the use of specially designed high
fidelity low cost Freed transformers and reactors; high fidelity output transformer KA-10, power transformer KP-10
and filter reactors KC-10 and KC-11.

Ask your Freed distributor or write for bulletin No. 5402, This bulletin contains detailed construction and performance
characteristics of this unique amplifier.

FREED FILTERS

Freed Standard Filters are Hermetically Sealed miniature high performance components designed for both production
and laboratory applications in the Communications and Electronic industry. In order to achieve attenuation require-
ments not obtainable with one single filter, one can combine several standard filters of different transmission character-
istics. Wide Band Pass characteristics are obtainable by combining low and high Pass Units. The astatic cunstructwn of
inductive components together with special 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 at cut-off frequency, 35db at 1.5 cut-off
frequency and 40 db at 2 cut-off frequency.

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

LLP Line Low Pass Filter. Characteristic Impedance 500 /600 ohms.

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

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

LHP Line High Pass Filter. Characteristic Impedance 500 /600 ohms.

Band Pass Filters: The attenuation characteristics of Band Pass Filters are 2db at plus or minus 39 of center frequency,
40db 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.

LBP Line Band Pass Filter. Nominal input impedance 500/600 ohms, Nominal output impedance 5 megohms or
erid of vacuum tube. Effective voltage step-up 9:1.

Special filters in all six types are available for any frequency from 300 to 20,000 cycles.

STOCK FILTERS

Frequency is indicated by numbers following filter designation:

[ 105 ¢ R S S S VLT T 1) 61 L Rl o e DI T 1500

< o 5 R D0 DL ns o et 2000

BaBe: s 134" x11L 46" ] [ 2 I 2500 LR . v an sk TR 230[}8
111 L 9000 BEEP. . oon an s e e pe e 3

M esisiandt Bl THE .oz vsvonmesmares <0 R S 1] S R 300

Mtg. Studs ............ oeeer6-32 15 U W — T T [ 5 2 P oo 400

” FHIE ... ... 00 sonmmm s 110,50 SN 5 5 - S 1000

L5510 1 A %" dia (ip e e A BB o a mERe 400

Height wnmaiommisens 214" P = e o i b o e s 1000 - LERP - ... aiorss v st 1000

| 5 g T T P SUME - - LBE - o oiovnoon e es v 3000

IBE .oooins o oo an s wn a 000 LBE ..sasvmmmeises 10,000
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FREED MAGNETIC AMPLIFIERS

MAGNETIC AMPLIFIERS — SATURABLE TRANSFORMERS — SATURABLE REACTORS — FAST-RESPONSE MAGNETIC
AMPLIFIERS — HIGH-TEMPERATURE MAGNETIC AMPLIFIERS — DRIFT-FREE MAGNETIC AMPLIFIERS

Freed Magnetic Amplifiers, Saturable Transformers and Reactors are designed for efficient operation
and long life. They can be used in most applications that require reliable power amplifiers.

The types of amplifiers listed below are designed to control AC servomotors. :

Development facilities are available for the design of magnetic amplifiers to meet specific requirements .
All standard units are hermetically sealed and meet MIL-T-27 Specifications.

SATURABLE TRANSFORMERS _
Controlled with dual triode; plate supply can be either DC or AC; no rectifiers; AC or DC control
signals.

PUSH-PULL MAGNETIC AMPLIFIERS

ACdcnr DC control signals; high gain; may be used with magnetic or vacuum tube preamplifiers if
needed.

FAST-RESPONSE MAGNETIC AMPLIFIERS
High gain; half-eycle per stage response time: AC or DC control signals; RC feedback networks for
control system stabilization can be used directly: preamplifier not needed.

HIGH TEMPERATURE MAGNETIC AMPLIFIERS
Designed to operate in ambient temperatures as high as 200 °C.; AC or DC control signals.

DRIFT-FREE MAGNETIC AMPLIFIERS : )
IFor rigid drift-free requirements of control systems; designed to meet specific requirements.

12

SATURABLE TRANSFORMERS
Single Phase Full Max. Signal Maximurﬁ Typical Motor Luz;g-—- -1 FREED
Supply Voltage  Power Voltage Req. for Power [ Mfr. and Stall No. Load | Catalog
End Frequency Output Output full output Gain Type No. Torque Speed Number
115V., 60 cps. 15 watts 115V. AC 20 m.a. DC 30 Diehl 5.5 in.-oz. 3500 RPM MAS-1
phase reversible FPE25-11
115V., 400 cps. 5 watts 115V. AC 12 m.a. DC 9%  Kearfott 1.5 ifi.<oz. 5300 RPM  MAS-2
phase reversible R110-2
115V., 400 eps. 10 watts 115V. AC 14 m.a. DC 25 Kearfott 2.4 in.-oz. 5300 RPM MAS-3
phase reversible R111-2
115V., 400 eps 18 watts 115V. AC 14 m.a. DC 57 Kearfott 2.8 in.-oz. 9800 RPM MAS4
phase reversible R112-2
115V., 400 cps. 2.7 waitts 26V. AC 10 m.a. DC 9 Kearfott 32 in.-os. 7200 RPM  MAS-5
phase reversible R118
PUSH-PULL MAGNETIC AMPLIFIERS
115V., 60 cps. 5 watts 115V. AC 1.2 m.a. DC 5x 10 - Kollsman 0.57 in.-oz. 3450 RPM MAP-1
phase reversible 951-0160
115V., 60 cps. 15 watts 115V, AC 1.6 m.a. DC 3.5 x 1[}-5- _ Diehl 5.5 in.-oz. 3500 RPM MAP-2
phase reversible FPE25-11
115V., 60 eps. 50 watts 115V. AC 2 ma.DC 2.5a 104 Diehl 20 in.-oz. 3500 RPM MAP-3
phase reversible FPF49-9
115V., 60 cps. 175 watts 115V. AC 2 'mua, DE 3 x 105 Diehl 95 in.-oz. 3500 RPM MAP-4
phase reversible FPF85-18-1
115V., 60 cps. 650 watts 115V, AC 1.5 m.a. DC 1 x 10¢ Diehl 190 in.-oz. 3500 RPM MAP-5
phase reversible ZP105-2212-1
115V., 60 eps. 2000 watts 115V. AC 50 m.a. DC 200 Diehl 570 in.-oz. 3500 RPM MAP-6
phase reversible ZP43-2247-1
115V., 400 eps. 15 watts 115V. AC .55 m.a. DC 3.9 x 105 Kearfott 2.8 in.-oz. 9800 RPM MAP-7
phase reversible R112-2
115V., 400 ¢ps. 50 watts 115V. AC 1.75 m.a. DC 1x 100 Bendix 14 in.-o%. 3700 RPM MAP-8
phase reversible CK-3000
115V., 400 eps. 140 watts 115V. AC 3 m.a. DC 1x105 Kearfott 23 in.-oz. 10,500 RPM MAP-9
phase reversible XW-14459
115V., 400 eps. 5 watts 115V. AC S maa. DC 4 x 105 Kearfott 1.5 in.-oz, 5300 RPM MAP-10
phase reversible R110-2
115V., 400 cps. 10 watts 115V. AC 5 m.a. DC 4 x 105 Kearfott 2.4 in-0z. 5300 RPM MAP-11
phase reversible R111-2
— ——— —
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FREED MAGNETIC AMPLIFIERS — (Continued)

h

FAST-RESPONSE MAGNETIC AMPLIFIERS

(Time of response: 2 cyeles of power frequency for 1009, response)

Single Phase Full Max. Signal Max. Typical Motor Load —- FREED
Supply Voltage Power Voltage Req. for Power Mfr. and Stall No Load 'Ih‘}rpe
and Frequency Output Output Full Output Gain Type No. Torque Speed 0.
115V., 60 eps. 15 watts 115V. AC AV, AC or DC 1.5 x 105 Diehl 5.5 in.-oz. 3500 RPM MAF-1

EFF (10,000 ohms FPE25-11
phase reversible input imped-
B o m R =k e TE _ance) - :
115V., 400 eps. 5 watts 87.5V. AC AV. AC or DC 5x 108 Kearfott 1.5 in.-oz. 5300 RPM MAF-2
EFF (10,000 ochms R110-2
phase reversible input imped-
Y o s A i < el i}
115V., 400 eps. 10 watts 5T.5V, AC AV. AC or DC 1x 107 Kearfott 2.4 in.-oz. 5300 RPM MAF-3
EFF (10,000 ohms R111-2
phase reversible input imped-
P —~| a1 __ance) s
115V., 400 eps. 50 watts 115V. AC 1V. AC or DC 5x 107 Bendix 14 in.-oz. 3700 RPM MAF-4
EFF (10,000 ohms CK-3000
phase reversible input imped-
ance)
HIGH TEMPERATURE MAGNETIC AMPLIFIERS
Temperature Range: — 55° C, to +200° C.
115V., 60 cps. 15 watts 115V, AC 1.6 i g DC 3.5 x 104 Diehl 5.5 in.-oz. 3500 RPM MAH-1
phase reversible FPE25-11 o :
115V., 400 cps. 2.7 watts 26V. AC 2 m.a DC 1x 105 Kearfott .32 In.-oz. 7200 RPM MAH-2
el WA I phase reversible g R118
115V., 400 eps. 5 watts 57.5V., AC 2 m.a. DC 4 x 105 Kearfott 1.5 in.-oz. 5300 RPM MAH-3
phase reversible R110-2

FAST-RESPONSE MAGNETIC AMPLIFIERS —DRIFT-FREE

(Time of response: 2 eycles of power frequency for 1009 response)
Drift of null: None

——

115V. 60 ops. 15 watts 115V. AC IV. AC 1.5 x 107 Diehl 5.5in-0z. 3500 RPM  MAFS.1
phase reversible (10,000 ohms FPE25-11
input imped-
) ance) = :
115V., 400 ¢ps. 5 watts 87.5V. AC AV AC 5x 106 Kearfott 1.5 in.-oz. 5300 RPM  MAFS-2
phase reversible (10,000 ohms R 110-2
input imped-
&5 i T =2 ) _ L% ance)
115V., 400 eps, 10 watts 57.5V. AC AV, AC 1 x 107 Kearfott 2.4 in.-oz. 2300 RPM  MAFS-3
phase reversible (10,000 ohms R 111.2
input imped-
Ltve gl o A3 _ AP N __ ance) o
115V.,, 400 cps. 50 watts 115V. AC JIV. AC 5 x 107 Bendix 14 in.-oz, 3700 RPM  MAFS-4
phase reversible (10,000 ohms CK-3000
input imped-
ance)
HIGH TEMPERATURE MAGNETIC AMPLIFIERS —DRIFT-FREE
(Time of response: 2 cyeles of power frequency for 1009% response)
Drift of null: None
Temperature Range: —55° C. to “+200° C.
115V., 60 eps. 15 watts 115V, AC IV, AC 1.5 x 107 Diehl 5.5 in.-oz. 3500 RPM MAHS-1
phase reversible (10,000 ohms FPE 25-11
input imped-
= ance) el e
115V., 400 eps. 2.7 watts 26V. AC IV. AC 2.6 x 106 Kearfott .32 in.-oz. 7200 RPM  MAHS-2
phase reversible (10,000 ohms R 118
input imped-
ance) 2 T
115V., 400 cps. 5 watts 57.5V. AC AV. AC 5 x 108 Kearfott 1.5 in.-oz. 5300 RPM  MAHS-3
phase reversible (10,000 ohms R 110-2
input imped-
Ak _ ance)
115V., 400 eps. 10 watts 57.5V. AC S V. AC 1x 107 Kearfott 2.4 in.-oz. 5300 RPM MAHS-4
phase reversible (10,000 ohms R 111-2
input imped-
ance)
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FRErED Transformers

QUALITY GRADE HIGH Q REACTORS

so - R
= | Hie |_/ aE e HIGH Q. LOW FREQUENCY REACTORS
R L . : :
o !f/ AT A Whenever there is need for a stable reactor with high
R *Tﬁ Q at the lower audio frequencies, these reactors will
ey Ij_I T be ideally suited. Units up to 400 henries ean be sup-
e ‘|‘ HH— $|j plied with inductance tolerance of =29,
et sed e L T
{0~ 100~ 1000~
CASE DIMENSIONS Catalog Number Inductance in Henrles Case Size
. “2AT
Mtg. Dimensions QGC-1 100 DC-2:
QGC-2 75 DC-2AT
Case # Centers W D H O0GC-3 50 DCSAT
DC-2A 2/ x 184" 254/ 2147 3’ QGC-4 25 B-2AT
QGC-5 10 DC-2AT
~ Knockout Mtg. 10k Wgt. = QGC-6 5 I }(;_2‘.1’1:
1%” % ]%H 8_32'5 2% OGC-? 1 DC—E;&'].

MILITARY PULSE TRANSFORMERS

—_—

I-1/2"

,‘/| -1/2"

DM-8

Mtg.Centers I-1/16" DM-01

CASE DIMENSIONS

HERMETICALLY SEALED PULSE TRANSFORMERS

 CASE FL FD w H M Screws Cutout Wsgt, fm;1 use iclil llznlocking oscillators, éow level in{iicerst-age Eﬁuiiiﬁz:.
7 z - = and modulator outputs. Made in accordance wit -
- DM-12 113 1L lﬂ/m_ 15,4 174 4-40 % 1.5 o0z ;_I‘-E? specifications, 'I‘hsf:%e pulse transformers are {iesigned
; i ) 3 or maximum power, efficiency and optimum pulse per-
_D M-8  Dimensions shown on drawing. formance. Balanced coil structures permit series or parallel
M : G i — - connection of windings for turn ratios other than unitv.
_ DM-18 Dimensions shown on drawing. ':Il‘ulse characteristics, voltages and impedance levels will
DM-01 Dimensions shown on drawing (knockout 1}4"" diam.) e lIltEI'CDIlIlECtanS. A
Catalog Pulse Voltage Pulse Duration Test Voltage Characteristic Case
Number Applicatinn Kilovolts Microseconds Duty Ratio KV., RMS Impedance Ohms Size
MPT- 1 Blocking oscillator or
_ interstage coupling. 0.25/0.25/0.25 10.2-1.0 .004 B 250 DM-12
MPT- 2 Blocking oscillator or
interstagf coupling, 025/0.25 R 0.2-1.0 004 0.7 250 DM-12
MPT- 3 Blocking oscillator or
_ interstage coupling. 0.5/0.5/0.5 0.2-1.5 002 1.0 250 DM-18
MPT- 4 Blocking escillator or
RN interstage coupling. 0.5/0.5 0.2-1.5 002 1.0 : 250 DM-18
MPT- 5 Blocking oscillator or
_interstage coupling, - 0.5/0.5/0.5 0.5-2.0 002 1.0 500 DM-12
MPT- 6 Blocking oscillator or
interstage coupling. 0.5/0.5 0.5-2.0 002 - o 500 DM-12
MPT- 7 Blocking oscillator,
interstage coupling or
low power output. 0.7/0.7/0.7 0.5-1.5 002 1.5 200 DM-18
MPT- 8 Blocking oscillator
interstage coupling or
= low power output. 0.7/0.7 0.5-1.5 002 1.5 200 DN-18
MPT- 9 Blocking oscillator.
interstage coupling or
low power output. 1.0/1.0/1.0 0.7-3.5 .002 2.0 200 DM-18
MPT-10 Blocking oscillator,
interstage coupling or
) ____low power output. 1.0/1.0 0.7-3.5 002 2.0 200 DM-18
MPT-11 Blocking oscillator,
interstage coupling or
low power output. 1.0/1.0/1.0 1.0-5.0 002 2.0 500 DM-01
MPT-12 Blocking oscillator,
interstage coupling or 0.15/0.15
low power output. 0.3/0.3 0.2-1.0 004 0.7 700 DM-8
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FREED Transformers

STANDARD MILITARY AUDIO TRANSFORMERS

A group of hermetically sealed audio transformers designed in accordance with
MIL-T-27 specifications. The functional characteristics of these transformers

were established by the Armed Services.

£AJ CASE DIMENSIONS

A B C Mtg. Centers Studs
154" 154" 284" 104" ) BAL 6*32__

‘Max.
Pri. | Max.
Max. | D.C. | D.C. |
Impedance Level Power| per | Un-
Cat. Type in Ohms Level | Side | bal- |Frequency | Case
No. Application Designation | Primary Secondary, Ratio V.U. |in MA| ance | Response | No.

MGA 1 | Transformer: inter- TF1A15AJ 10,000 90,000 1:3 +15 10 10 =2 DB Al
stage, single or P.P. _ CT split and overall 300-10,000
plates to single or CT

P.P. grids

MGA 2 | Transformer; match- | TF1A16AJ 600 4, 8, 16 6.12:1 +33 0 0 =2 DB AJ

ing, 600 ohm line to split overall 300-10,000
volce coil

MGA 3 | Transformer; input, TF1A10AJ 600 135,000 1:15 +15 0 0 =2 DB AlJ
600 ohm line to split CT 300-10,000
single or P.P. grids

MGA 4 | Transformer: match- | TF1A16AJ 600 600 1] +15 0 0 =2 DB AlJ
ing, 600 ohm line to split split 300-00,000
600 ohm line

MGA 5 | Transformer; output, | TF1A13AJ 7600 600 3.06:1 +33 40 40 =2 DB Ad
single plate 7600 ohm, tap @ split 300-10,000
4800 ohm to 4800
600 ohm line

MGA 6 | Transformer; output,|] TF1A13AJ 7600 4, 8, 16 21.8:1 +33 40 40 =2 DB AJ
single plate 7600 ohm, tap @ 300-10,000
4800 ohm to voice coil 4800

MGA 7 | Transformer; output,| TF1A13AJ 15,000 600 5:1 +33 10 10 =2 DB AJ
single or P.P. plates 2k split 300-10,000
to 600 ohm line

MGA 8 | Transformer; output,| TF1A13AJ 24 000 600 6.32:1 +30 10 1 =2 DB AJ
P.P. plates to CT split 300-10,000
600 ohm line

MGA 9 | Transformer; output,| TF1A13AJ 60,000 600 10:1 +27 10 1 =2 DB AJ
P.P. plates to CcT split 300-10,000
600 ohm line
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FREED Transformers

MINIATURE AUDIO TRANSFORMERS

PROFESSIONAL GRADE COMPONENTS

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

DM-12 CASE DIMENSIONS FL — 115” FD — 1&" W - H—14" M—15%"
Max.
Equiva-| Pri. | D.C.
Maximum lent D.C. | Un-
Impedance Level Power Shield- | per | bal- Freq.
Catalog Ohms Level ing Side | ance | Response Case
No. Application Primary  Secondary V.U.* Ratlo D.B. Ma. | Ma. C.P.S. Number
PMA 1 | Line or microphone to single 60,000 =2.0 DB
or push-pull grids. 50/200/500 Bl +8 111 0 0 30-20,000 DM-12
PMA 2 Dynamic microphone or
speaker voice coil to single 60,000 =20 DB
or P.P. grid. 4/8 B +8 1:86.6 0 0 30-20,000 DM-12
PMA 3 Line or microphone to single
or push-pull grids. Mag- 60,000 +=2.0 DB
netically shielded. 50/200/500 LT +8 1:11 30 0 0 30-20,000 DM-12
PMA 4 Single triode plate to single 60,000 =2 DB
or push-pull grids. 15,000 7 gt +8 1:2 0 0 30-10,000 | DM-12
PMA 5 Single triode plate to push- 60,000 =2 DB
pull grids. 15,000 C.T. +8 1:2 2 2 200-10,000 | DM-12
PMA 6 Single triode plate to mul- =2 DB
tiple line. 15,000 50/200/500 +8 5.48:1 0 0 30-20,000 DM-12
PMA 7 Single triode plate to mul- =1 DB
tiple line. 15,000 50,/200/500 +8 5.48:1 2 2 | 200-10,000 | DM-12
PMA 8 Push-pull triode plates to 30,000 =2 DB
multiple line. C.T 50/200/500 +8 7.75:1 2 0.25 30—20,000 DM-12
PMA 9 Crystal mike or pickup to =2 DB
multiple line 60,000 50/200/500 +8 11:1 0 0 30-20,000 DM-12
PMA 10 | Mixing or matching 50,/200 50/200/500 +8 1:1.50 0 0 =2 DB
- 30-20,000 DM-12
PMA 11 | Parallel Feed Reactor. 40 hy, 3 ma de, 3500 ohms d.c. resistance I 1 |. DM-12

*] mw. reference level.

For popular priced high fidelity amplifiers, professional equipment and receivers, {
Freed has developed this series of audio transformers using the
niques and the best commercially
current, the frequency response 18

address service.

TRANSFORMERS

cellent performance characteristics with minimum size and weight.

INPUT TRANSFORMERS

DM-01 CASE DIMENSIONS

PROFESSIONAL GRADE AUDIO

or home and public
latest design tech-
available materials. Except for units carrying unbalanced direct
better than =1 DB from 30 to 15,000 cycles. All units feature ex-

U-500 IMPEDANCES IN OHMS

" ” e Mtg. Centers Dimensions Knockout  Mtg. Wgt. 50, 125, 200CT, 250, 330, 500 CT.
v w w o H Studs 125 and 500 ohms can be used for 150 and
14" x 148" 11477 1157 27 13¢” diam. 6-32 19 600 ohms, ,
| Max.
Equiva- Pri. | D.C.
Maximum lent | D.C. | Un-
Impedance Level Power Shield- er | bal- Freq.
Catalog Ohms Level ing ide | ance | Response Case
No. Application ~ Primary  Secondary| V.U.* | Ratio D.B. Ma. | Ma. C.P.S. | Number
PGA 1 Universal 500 ohm line to =1.0 DB
i single grid. U-500 50,000 +12 e [ 0 0 | 30-15,000 | DM-01T
PGA 2 Universal 500 ohm line to 60,000 +=1.0 DB
push-pull grids. U-500 split +12 i | 50 0 0 szl 30-15,000 DM-01T
PGA 3 Universal 500 ohm line to 100,000 +=1.0 DB
kg _push-pull grids. | U-500 split | et e n S SR O S B 0 | 30-15,000 | DM-01T
PGA 4 Bridging line to single g - +=1.0 DB
grid. 10,000 60,000 +12 1:2.45 50 0 | 0 |[30-15000 | DM-0IT
PGA 5 Bridging line to push-pull 60,000 =1.0 DB
S grids. 10,000 split +12 1:2.45 50 0 0 30-15,000 | DM-01T
PGA 6 Low level line matching. U-500 U-500 +18 | 50 0 0 5:-]115]}{?00 DM-01T

*1 mw. reference level,
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FREED Transformers

"

PROFESSIONAL GRADE COMPONENTS
LOW LEVEL OUTPUT AND MIXING TRANSFORMERS

Maximum Max. D.C.
Impedance Level Power Level V,U.* Pri. D.C. Unbal- Frequency
Cat. Ohms or Power in Per Side ance Response Case
No. Application Primary Secondary Watts Ratio Ma. Ma. C.P.S. Number
PGA 7 Single triode plate 15,000 U500 +18 5.48:1 0 0 =10 DB DM-01T
to Universal 500 ohm 30-15,000
line. Shunt feed.
PGA 8 Single triode plate to 15,000 U500 +18 5.48:1 8 8 =1.0 DB DM-01T
Universal 500 ohm line. 100-15,000
PGA 9  Push-pull iriode plates to 20,000 U500 430 6.32:1 8 0.5 +1.0 DB DM-0IT
Universal 500 ohm line. CT 30-15,000
PGA 10 Low level line 7500 U500 +18 1:1 0 0 =1.0 DB DM-01T
matching. 30-15,000
*1 mw. reference level.
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.
Primary Max. Pri. D.C, Max. D.C. Frequency
Cat. Impedance Turn Ratio Max. Level Per Side Unbalance Response Case
No. Application hms Pri: 14 Sec. Y.U.* Ma. Ma. C.P.S. No.
PGA 11 Universal 500 ohm line to U500 %4 +40 0 0 =1.0DB DC-2AL
push-pull grids. 30-15,000
PGA 12 Push-pull 6C4, 6SN7 triodes 20,000 3.0:1 430 10 1 =1.0 DB _DC-L{L
to push-pull 2A3, 6.6 grids. C.T. 30-15,000
PGA 13  Push-pull 2A3, 6B4, 6A5G to 5,000 3.2:1 40 50 5 1.0 DB DC-2AL
push-pull 809, T-40, 4/125A ] 40-15,000

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.

HIGH LEVEL OUTPUT TRANSFORMERS

U-16 IMPEDANCES IN OHMS
CASE DIMENSIONS 24,8 12 16

i Case Dimensions Mtg. U-500 IMPEDANCES IN OHMS
No. Mtg. Cent. W D H Knockout Studs Wgt. 50, 125, 200CT, 250, 330, 500CT.
; : 125 and 500 ohms can be used for
: DC-2AL 27140 Rogir QLA Qi 114"x13¢"” 8-32 28 150 and 600 ohms.
<k DC-2BL 2/'x1847  25g" 214" 314”7 114"x134” 8-32 3 ;a 7(}3 }o]llt level can be obtained
Grids et DC-4AL 2%”};2%” 3},5;” 3" 3%” 2”:\‘1%” ]-32 41/5 '_{}I' the following mlpeda,nc*cs:
ety 7z TSI s . TS 500 ohms — 10 watts + 40 VU
e o DC-5AL  3)4"x2% 438" 318" 34 235"'x2 10-32 9 330 ohms — 15 watts 4+ 42 VU
------ s DC-6AL  334"x3" 5 417 474" 37"x21%"” 10-32 15 250 ohms — 20 watts -+ 43 VU
& — 200 ohms — 25 watts + 44 VU
I‘xw_____#ﬁ { I, after case number indicates Leads. 125 ohms — 40 watts + 46 VU
] T after case number indicates Terminals. 50 ohms — 100 watts 4+ 50 VU
Maximum Max. D.C.
Impedance Level Power Level V.U.* Pri. D.C. Unbal- Frequency
Cat. Ohms or Power in Per Side ance Response Case
No. Application Primary Secondary Watts Ratio Ma. Ma. C.P.S. Number
PGA 14 P.P. 6K6, 6AR5, 7TB5 12,000 U16 +40 27.4:1 40 4 =] 0 DB DC-2BL
Class A to Universal CT (10 watts) 30-15,000
voice coil.
PGA 15 P.P.6F6 Cl. AB,, P.P. 10,000 U16 ~+43 25:1 50 5 =1.0 DB DC-4AL
6V6, 6AQ5, 7CH, 616 5 (20 watts) 30-15,000
Cl. AB4, to Universal
volce coil.
PGA 16 P.P.6L6 Cl, AB,, self 9,000 U500 +44 .8 4.93:1 50 5 +1.0 DB DC-4AL
bias to Universal C.T. (30 watts) 30-15,000
500 ohm line.
PGA 17 As above to Universal 9,000 U16 +44.8 23.7:1 a0 5 =1 0DB DC-4AL
voice coil. . T. 30-15,000
PGA 18 P.P.6N7 Cl, B, P.P. 8,000 U16 +41.8 22.3:1 45 5 =1.0 DB DC-4AL
6V6, 6AQ5, 7C5 Cl. AB, F. (15 watts) 30-15,000
to Universal voice coil.
PGA 19 P.P. 616, fixed bias, 6,600 7500 +44.8 3.63:1 70 i =1.0 DB DC-4A1
Cl. AB, to Universal C.T. (30 watts) 30-15,000
500 ohm line.
*1 mw. reference level.
——— ——— ————
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FREE_D Trans_formers

PROFESSIONAL GRADE COMPONENTS
HIGH LEVEL OUTPUT TRANSFORMERS

Continued from previous page — See same for case sizes
; 1 Max. Power ' |
| Level V.U.* Max. D.C.
Impedance Level or Power Pri. D.C. | Unbal- Frequency
Catalog Ohms in Watts per Side ance Response Case
No. Application Primary Secondary| Maximum Ratio Ma. Ma. C.P.S. Number
PGA 20 As above to Universal 6600 Ul6 +44.8 | 20.3:1 70 7 =1.0 DB DC-4AL
voice coil. | C.T, : 30-15,000
PGA 21 | P.P.6L6 CL A, P.P. 2A3, | 5000 U6 |  +43 17.7:1 80 8 | «i0dDB | DC4AL
6A5G, 6 B4 self bias P.P. B i 30-15,000
Par. 6V6 Cl. AB, to
Universal voice coil.
PGA 22 P.P. Par 6L6 Cl. AB, self 4000 U500 +-47 2.83:1 100 10 =1.0 DB DC-5AL
bias P.P. 6L6 Cl. AB, [ G 1 (50 watts) 20-15,000
fixed bias PP807 Cl. AB: _
to Universal 500 ohm line.
PGA 23 As above to Universal 4000 U116 +47 15.8:1 100 10 | =1.0 DB DC-5AL
voice coil. j .1 [ 30-15,000
PGA 24 P.P. 6 A5G, 6B4, 2A3, 3000 U16 +41.8 13.7:1 75 - -0 +=1.0 DB DC-4AL
fixed bias Universal C.T. | 30-15,000 '
voice coil.
PGA 25 P.P. Par. 807 Cl. AB: to 2100 U500 +51.8 2.05:1 240 12 : =1.0 DB DC-6AL
Universal 500 ohm line. [ C.T. (150 watts) . _ 30-15,000
PGA 26 P.P. Par 2A3, 6A5G, fixed 1500 U500 +44.8 1.73:1 150 15 | +=1.0 DB DC-4AL
bias 6B4, 300A Cl. AB,, C.7T. 30-15,000
P.P. Par 6.6 Cl. A to
Universal 500 ohm line. 4
PGA 27 | As above to Universal 1500 U16 144.8 9.7:1 | 150 15 +1.0 DB | DC-4AL
voice coil. A iR _ | 30-15,000
PGA 28 Matching line to Uni- U500 U1l6 [ +44.8 a.6:1 0 0 =1.0 DB DC-4AT
versal voice coil. | - 30-15,000
"PGA 29 | Matching line to Uni- U500 U16 +47 5.6:1 0 0 +1.0 DB | DC-5AT
| versal voice coil. | 30-15,000
PGA 30 Matching line to Uni- U500 U16 I| +50 5.6:1 0 0 =1.0 DB DC-6AT
versal voice coil. (100 watts) 30-15,000
*1 mw. reference level.
U-16 IMPEDA}I:FGE?EIP]T] OthSh A 70 volts level can be obtained for the following impedances:
% dlume; = o, 5 ohine, T8 oRmes, °0 0 500 ohms — 10 watts + 40 VU 200 ohms — 25 watts + 44 VU
U-500 IMPEDANCES IN OHMS — 1B wikis 42 V = e 46 VU
50, 125, 200 CT, 250, 330, 500 CT. 330 ohms 15 watts + 42 YU 125 ohms 40 watts + 46 VU
125 and 500 ohms can be used for 150 and 600 ehms. 250 ohms — 20 watts 4+ 43 VU 50 ohms — 100 watts + 51 VU

HIGH Q REACTORS

High Q Reactors for use in resonant wave traps and dynamic noise suppression circuits.

Cat. Rated Ind. ‘ Tuning Case
No. Application in Henrles 8] ' Capacitor (Mf£) Size
PQC 1 60 eps resonant trap 14.00 ! 10 5 DM-02L
PQC 2 | 400 cps resonant trap 5_ 1.58 15 | g DM-02L
}‘"2”3‘-’"" PQC 3 1000 eps resonant trap 1.00 20 E 025 DM-02L
PQC 4 Dynamic noise suppression 2.40 . 20 DM-02L
inductor | @4 KC
PQC 5 Dynamic noise suppression 2.00 20 ' DM-02L
inductor @ 4 KC
PQC 6 Dynamic noise suppression 1.30 20 DM-02L
induetor 1 @ 4 KC
PQC 7 Dynamic noise suppression .80 20 ' DM-02L
inductor @ 4 KC
POC 8 Dynamie noise suppression .60 20 DM-02L
inductor @ 4 KC |
PQC 9 Dynamic noise suppression .40 20 i . DM-02L.
inductor | @4 KC |
——————— —— —— ——— = ——— —
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FREED Transformers

FILTER REACTORS — PROFESSIONAL

CASE DIMENSIONS

GRADE COMPONENTS

Inductance measured at

Case Dimensions Mtg. 50V, 60 cycles with rated
No. Mtg. Cent. W D H Studs Wgt direct current in the
DM-01 1L4" x 114" 15" 1lg” 27 6-32 1 winding.
DC-1A 1157 x 114" QLET QL 9LlgM 8-32 1 :
DC-2A 27 x 134" 2547 o177 3w 8.39 234 T following case number indi-
DC-2B o x 134‘?? 25477 2147 = -3;/%;; ]-392 3 cates Terminals.
DC-4A 218" x 215" omes”  dne. dht | e 4% L. following case number indi-
DC-5B 3147 x 254" 4147 3127 4147 10-32 10 srten Teada
Cat. Rated Current . Dielectric Case
No. Inductance in Hy, D.C. Ma. D. C. Resistance Test Voltage Number
PGC 1 40 15 2000 1000 DM-01L
"PGC 2 : 12 40 400 1000 DC-1AL
PGC 3 ~ 8 50 1300 11000  DCIAL
PGC 4 = 2D 50 T 425 2500 DC-2AL
PGC 5 R 10 70 250 T 9500 DC-2AL
PGC 6 8.0 106 166 2506 DC-2AL
PGC 7 6 150 115 2500 DC-2BL
PGC 8 10 ) 150 160 ] 2500 - DC-4AL
PGC 9 5.5 200 95 2500 n DC-4AL
PGC 10 s 200 150 2500 - DC4AL
PGC 11 10 250 135 2500 DC-5BL
PGC 12 8 TS 300 95 P 2500 DC-5BL
"PGC 13 7 400 X 60 SRR . . DC-5BL
5 Parallel Feed Audio Chokes ]
PGC 14 100 10 3500 1000 DM-01L
PGC 15 30 500 650 1500 DC-2AL
PGC 16 400 5 1 6000 Y 1000 DM-01L
SWINGING INPUT REACTORS
Cat. Rated Current Dielectric Case
No. Inductance in Hy.* D.C. Ma. D.C. Resistance Test Voltage Number
PGC 17 5-20 150 160 1500 DC-4AL
PGC 18 . 520, 250 135 1500 DC-5BL  See
PGC 19 3-15 300 95 1500 DC-5BL  Above
PGC 20 3-15 » 400 60 - 1500 DC-5BL

* Induectance values for 1009, and 109, of rated Direct Current.

PROFESSIONAL GRADE POWER TRANSFORMERS

ALL PRIMARIES ARE FOR 115V., 50/60 c.p.s. — AVAILABLE FOR 230V. OPERATION ON SPECIAL ORDER
CASE DIMENSIONS

Fully impregnated and
Case Dimensions sealed In heavy gauge
No. Mtg. Cent, w D H Mtg. Wgt. cases. Temperature
. o]
DC-2B 27 x 184" 254" 2347 314" 8.32 3 glgsf_‘ range fI‘Dm 45 to
DC-4A 2147 x 214" 314 3" 384" 8-32 418 i
DG-5A 328" x 258" die” d3a" 347 10-32 2 . T following ease number indi-
DC-5B 3147 x 254" 4k 3T - 404" 10-32 10 cates Terminals,
DC-6A A8 x 37 5 417 474" 10-32 15 _. e
DC-7B 43¢ x 384" 514" 5" 634" 14-20 22 L fﬂé‘;’“ﬁ;‘fdfse BURIRCE ki
Cat. Hi Volt Choke Input Cond. Input Case
No. Pri. Va Sec. D.C.V. D.C.Ma. D.C.V. D.C.Ma. Rectifier Fil. No. 1 Fil. No. 2 | Number
PGP 1 15 440V. Low flux density, 270 15 6X4 6.3 CT @ 0.6A 6.3 @ 0.3A. |DC-2BL
G T. hum-bucking. For
Preamplifier service.
PGP 2 30 550V. Low flux density, 310 35 6X4 6.3CT @ 06A | 6.3CT @ 0.9A. | DC4AL
C.T. hum-bucking. For
Preamplifier siag‘_.r_ic;c_._ o 3
PGP 3 45 500V. 270 40 6X4, 5Y3 5/6.3V @ 2A 6.3 @ 2A. DC-4AL
C.T. - | T L= 3l =0 | | o e e e OB .
PGP 4 57 BCUUV. . 330 50 | 6X4, 5Y3 5/6.3V @ 2A 6.3 @ 2.5A. DC-4AL
4 fs_. T LI T
PGP 5 64 ~ 650V, o 370 50 6X4, 5Y3 | 5/6.3V @ 2A 6.3 @ 3A. DC-4AL
C.T. .
PGP 6 73 | 600V. C.T. | 320 70 | 6X4,5Y3 | 5/6.3V @2A | 6.3 @ 3A. DC-4AL
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FREED Transformers
PROFESSIONAL GRADE POWER

TRANSFORMERS

Continued from previous page — See same for case sizes
Cat. Choke Input Cond. Input Bias. Case
No. Py Va Hi Volt D.C.V. D.C.Ma. D.C.V. D.C.Ma. Ta!:n Rectifier Fil. #1 Fil. 42 Fil. #3 Number
PGP 7 110 %ﬁ%‘f 225 140 330 100 5Y3,5U4 5 @ 3A. 6.3 @ 5A. DC-5BL
PGP 8 76 %0%1? 260 100 385 70 5Y3 5 @ 2A. 6.3 @ 2.5A. ‘DC-5AL
PGP 9 108 'E_ﬂ%‘f 250 125 370 90 5Y3,5U4 5 @3A. 6.3 @ 5A. i ~ DC-5BL
- PGP 10 127 ‘Eﬂ%}" 260 170 350 120 5U4 5@3A. 63 @5A:  DC-5BL:
PGP-11 146 'En%w 260 210 350 150 5U4 5@3A. 6.3 @5A. 6.3 @ 1A. DC-6AL
PGP 12 207 _%{J%V 295 280 400 200 " 5U4, 2-5Y3 5 @ 4A. 6.3 @ 6A. .. DChAL
PGP 13 225 %ogv 295 280 400 200 80 5U4, 2-5Y3 5 @ 4A. 6.3 @6A. 5/6.3 @2A. DC-6AL
PGP 14 268 %4%}? 330 350 450 250 80 2-5U4 5 @6A. 6.3 @6A. 5/6.3 @2A. DC-6AL
PGP 15 320 %E_’%Y' 340 420 490 300 80  2-5U4 5 @6A. 6.3 @6A. 5/6.3 @2A. DC-TBL
PGP-16 127 %O%V 360 150 504 b5 @ 3A. 6.3 @ 5A. DC-6AL
PGP 17 150 900%1» 350 200 5U4 5 @3A. 6.3 @ 5A. - DC-6AL
PGP 18 203 1{153%?*. 400 250 5R4GY 5 @ 3A. 6.3 @ 5A. DC 6AL
PGP 19 248 1 %‘o%v 420 300 2-5R4GY 5 @ 4A. 6.3 @ TA. DC-6AL
PGP 20 310 1%3:01}*5'. 480 350 2-5R4GY 5 @ 4A. 6.3 @ TA. DC-7BL

FILAMENT TRANSFORMERS

ALL PRIMARIES ARE FOR 115V., 50/60 c.p.s. — AVAILABLE FOR 230V. OPERATION ON SPECIAL ORDER

' St DC
|
CAS
Secondary Secondary EBIMERSLONS
Cat. Secondary Current Test Case
No. Voltage Amps, Voltage RMS Size . Dimensions Mtg.
Case £ Mtg. Cent. W D H Knockout Studs Wgt.
TR | 2.5 (C.T.) 7.5 1500  CH60
TF 2 2hCr) 1o 1500 __ CH70 DCIBT 2 =y 295 <4 5 LAElls B0 o
[IK 3 25(CT) 5 7500  DC2BT DC-4AT  214x2}4 3% 3 3Y% 2 x1y% 832 44
TH 4 25(0.T) 10 7500 DC4AT DT Bicose AR aig i) '
: - ; 32 12
TF 5 5.0 (C.T.) 1 1500  CH60 o O e e B 12
TF 6 5.0 (C.T.) 5 1500 CH70 DC-6AT  33%{x3 5 44 4% 2 %23 103215
TF 7 5.0 (C.T.) 10 1500 CHS80 FV-10 D s 215 215 344 215
TF 8 5.0 (C.T.) 10 1500 FV10 L R an T T '
: FV- v21 1 5. P i
TF 9 5.0 (C.T.) 20 5500  FV30 s 2 T Ao =
TF 10 5.0 (C.T.) 20 10,000 DCBAT Fv-22 2Ux2Y 204278 374 4
| TF 11 6.3 (C.T.) 1.35 1500 CH50 FV-30 214x214 314 314 31 514
TRIZ 6.2 (000 3 1500  CHG60 = = = ;
TF13 6.3 (CT) 5 1500 __ CH70 | GH-50 2 0% 2116 154 114 %
TF 14 6.3 (C.T.) 7 1500 FVi2 CH-60 2 13,4 344 2 2 114
TF 15 6.8 (€.T.) 10 1500 FV22 CH-62 913 ¢ 31/ 214 2 134
4 28 4
TF 16 10 (C.T.) 5 2500 CHB80 = . = -
TF 17 10 (C.T.) 5 2500  FVI0 oo d ¥ 31%is 214 2% *
TF 18 10 (C.T.) 12 CH-80 3516 4 254 2% 234
or or 7500 DC-5CT
11 (C.T.) 11
(tapped primary) e : L. after case nunber indicates Leads
TF 19 12.6 (C.T.) 2 1500 CH62 T after case number indicates Terminals




FREED Transformers

AUTO

TRANSFORMERS

To be used as a step-down
transformer. Equipped with

standard  receptacle and
line cord.
CH
CASE DIMENSIONS
CATALOG VA CASE
NUMBER TRANSFORMATION RATING SIZE T i
EL.
SDT 1% 230/115 V. 25 CH-60 Case No. Mtg. Cent. W DB (1bs.)
50/60 c.p.s.
CH-60 213 R SRl 1
SDT 2% 230/115 V. 50 CH-62 s — = ol 34 SR
s 50/60 c.p.s. o CH-62 213 1 81 214 2 134
SDT 3 230/115 V. 50 VS-300 BB - T T i
50/60 c.p.s. HB-718 434x43 63 84 614 36
SDT 4 gg%élf ;}Fé 100 VS-401 HB-728 434x6 6% 9% 6l 45
SDT 5 230/115 V. 200 VS-501 HB-828 526x574 74 9% 65 54
50/60 e.p.s. S = e — ——
e -920 534x434 714 884 10 75
SDT 6 230/115,V. 300 V8-601 Wl |0 sl "
50/60 c.p.s. VS-300 9 xlng 219¢ 237 314 234
SDT 7 230/115 V. 400 V8-604 = R A e )
5{];60 C.p.5. VS-401 2%11% 2 9 5o 3 31:,{35! ‘:I:}’ﬁ
i o 230/115 V. 5 8- S -
SDY 8 gt 500 Vs-611 VS-501 2342 34 3% 374 e
" SDT 9 230/115 V. 750 VS-706 VS-503 214x2% 4 314 35 574 514
50/60 e¢.p.s. — = — — - S
e e e e v i 27 T4 354 3
SDT 10 230/115 V. 1000 VS-718 ,j_s_f?_l_ __f "‘_2_’.? _ > 238 g 4
50/60 c.p.s.
e O VS-604 3 x2ug 374 375 419 734
SDT 11 230/115 V. 1500 VS-728 - 2t i
¥ 50/60 e.p.s. . AT P VS-611 3 x31l4 345 478 4195 12
SDT 12% 230/115 V. 2000 HB-718 s
50;’%0 (;]J.S. VS-700 316x3% 414 43 5l 14
SDT 13% %%%%}1(_5;5 2500 HB-728 VS-706 314x313,4; 4% 51Y 5l 16
SDT 14% 230/115 V. 3000  HB-828 VS-714 315x413,4; 415 6Y 514 25
50/60 c.p.s. - = s ¥4
S = VS-718 314xH% 4 41 63 1145 29
SDT 15% 230/115 V. 5000 HB-920 W i T i = T B
50/60 c.p.s. L2t - ‘
i 314x6Y 41 5114 .
*Supplied with leads without line cord and receptacle. R 374x6%4 B ok L
Electrostatic shield between primary and secondary. Equipped with standard receptacle and line cord.
' |
| Primary |
Catalog ! Voltage Secondary VA ' Case
Number 50/60 c.p.s. Voltage Rating | Size
IT 1 s 115 i 115 50 | V8-401
IT 2 5 115 | 115 100 | V8-503
IT 3 115 | 115 | 300 | VS-700
IT 4 115 | 115 | 500 | VS-714
21




FREED Transformers

REPLACEMENT GRADE AUDIO TRANSFORMERS

CASE DIMENSIONS

Case Mtg. Dimensions Wgt.
Number Centers W H 1bs.
- CH-40 254" 174" e
CHB0 2% 2% ANy /S
 CH-60 = 24" e S GRR L8 doe
- CII-B{} 3gfl.:‘.i” 4 2}5_3” Qiﬁgu 4 _2%
VS-100 134" x1%” 136" 2" 24 174
VS-300 27 x 1144 gy 287 33 234
; Max. Power Max. D.C.
Impendance Level Level V. U.#* Pri. D.C. Un- Freq.
Cat. 1, Ohms or Power | per Side | balance | Response Case
No. Application Primary  Secondary in Watts 1 Ratio Ma. Ma. C.P.S. | No.
RGA 1 | Input; multiple line or ; = 2DB
double button 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 Input; single button mike 100 100.000 CT - +20 1:3 l_.ﬁ 50 =2 DB CH-40
to single or push-pull grids. 200-5000
RGA 3 Input; voice coil to grid. 8.2 Legi ldD,DDﬁ ___;}_-ED B | 1:179 : =2 DB CH-40
Single grid. 200-5000
RGA 4 Mixing and matching line 600 CT 600 CT | =3 ol o .
to line. 500 CT 500 CT =2 DB
200 CT 200 CT 420 o 100-5000 CH-40
150/125/50 150/125/50
RGA 5 Interstage: single triode i _ l__ i +=2 DB
plate to single or P.P. grids. 10.000 90.000 CT +30 | 1:3 10 200-5000 CH-40
RGA 6 Output; single plate to | It‘.EI[J[]' CcT - . . h
line or mixer. 500 CT =2 DB
200 CT —+30 4.8:1 10 200-5000 CH-40
10.000 150/125/50
RGA 7 Output; 600 CT ST
Push-pull plate to line or 500 CT =2 DB
mixer. | 20.000 CT 200 CT +30 6.32:1 10 1 200-5000 CH-40
.‘ 150/125/50 .
RGA 8 Output; plate to V.C. | =
6AL6, 616, 6Y6, 2586, [
25C6, 35A5, 35B5, 35C5, E =3 DB
50B5, 50C5, 50C6, 5016, 2500 3.2 oW [ 70 200-10000 CIH-40
117N7. i |
RGA 9 | Output; plate to V.C. 5000 32 5%1-'——(—__ 50 =3 DB | CH-40
6V6, 6AQ5, 6AS5, TCH. | 200-10000
RGA 10 | Output; plate to V.C. | = i
6ARS5, 6K6, 6V6, 7TB5, | 10.000 ' =3 DB
14A5, 354, 3U4, 304, g or 3.2 5W 30 200-10000 | CH-40
3Q5, 3C5, 3A4, : 7500
i e a =
RGA 11 | Output; P.P. plates to V.C. ‘ 12.000 CT =2 DB
| P.P.6V6, PP6KES. or 8000 CT e 15W 50 51 200-8000 CH-60
Cat. Inductance Rated Current Dielectric Case
No. in Henries D.C. Ma. D.C. Resistance Test Voltage No.
RGC 1 4 40 200 1000 i E ~ CH-40
RGC 2 9 40 400 1000 CH-40
RGC 3 6 50 400 1000 CH-40
RGC 4 i 10 55 400 1500 CH-50
RGC 5 10 ™ 250 1500 CH-60
RGC 6 = 10 h . 1500  VS-100
"RGC 7 & ) 100 - 150 1500 CH-60
‘RGC 8 e 6 100 150 1500 V8-100
RGC 9 3.5 150 100 1500 CH-60
RGC 10 3.5 150 100 1500 VE-100
RGC 11 2 200 60 1500 CH-60
_R}?C 12 2 200 60 1500 VS-100
RGC 13 a7 ; 200 ) 65 1500 CH-80
RGC 14 39 200 65 1500 VS-300
"RGC 15 2.8 300 65 ) 1500 . CH-80
RGC 16 2.8 300 65 1500 ~ VS-300




FREED Transformers

REPLACEMENT GRADE POWER TRANSFORMERS

CASE DIMENSIONS

Dimensions Wset.

Case £ Mtg. Centers \% D H (1bs.)

¥S-300 Sl Ny DR Ol 20
VS-303  orxlng  2ug 37 3% 3

VS-306 M x 2 294" 3YY  8ue” 414

_VS-307 . FxiEr  2ng” 3K 34 4%

VS-503 2147 x 24”34”35 8ug” 54

Voeol> 0 2Xxovat el S4T SNgY 6

S e0e ' x  Bngr 33" awg’ 1%

VS-605 37 x 204"  3g” 4l87 4vg” 8% CASE DIMENSIONS

VS-606 e Il R RS

VS-609 37 x 314" 34" 4% 4%’ 1 Gases MiiEinos: W D B iy
Vol ol Iy Swdlg. e’ 4 g L B | FHSHb 394" x2%" 3% 3% 3% 6
VS 612 A I . X 13 HS-604 334" x3” 444"  3Y" 34" 1%
¥5709 . . dMisy . ExY o o) 19 | las.ges 334" x 3" 434”  3%" 31" 834
HE300  3yrar 3" o on 2% | |mso06  surxs 40 syr a4 oy
HS-303 23" x 2" 3" 236" 218" 3% | | HS-609 334" x 3 4147 3" 4% 11
HS-306 B0 O 4% HS-611 334" x 3" 4167 33" 455" 12
WIS-307 stz 60 250 MY 4% | | HS-612 334" x 3" 434" 3% Ay 13
HS-503 314" x 215" 3%” 8l" 3u” 514 HS-709 2 awrgar 5o aner sier 1

ALL PRIMARIES DESIGNED FOR 115V/50-60 CYCLE OPERATION. AVAILABLE FOR 230 VOLT OPERATION

ON SPECIAL ORDER
Cat. Choke Input Cond. Input Bias Case
No. Py Va HiVeolt D.C.V. D.C.Ma. D.C.V. D.C.Ma. Tap. Rectifier Fil. No. 1 Fil. No. 2 Fil. No. 3 No.
RGP 1 45 500V.CT 270 40 6X4,5Y3 5/6.3 @ 2A 6.3 @ 2A V3300
RGP 2 e, : & byl e B ey e el ~ HS300
RGP 3 57 600V.CT 330 50 6X4, 5Y3 5/6.3 @ 2A 6.3 @ 2.5A VS303
RGP 4 = E el L R el o e B R i e HS303
RGP 5 64 650V. CT 370 50 6X4, 5Y3 5/6.3 @ 2A 6.3 @ 3A VS303
A o L SR e e {5 " T A HS303
RGP 7 73 600V. CT 320 70 6X4, 5Y3 5/6.3 @2A 6.3 @ 3A VS306
RGP 8 B 5 ol B b E i e _ & HS306
RGP 9 110 650V. CT 225 140 330 100 5Y3, 5U4 5 @ 3A 6.3 @ 5A VS503
RGEI0 - e P il e e e T T e T HS503
RGP 11 76  700V.CT 260 100 385 70 5Y3 5 @ 2A 6.3 @ 2.5A V8307
: R_(-_;P 12 3% T !-1-___ 1_1.__ _ _H—_ }l_ ¥¥ ) bh ] . y [ B ¥ £ 11837
RGP 13 108 700V.CT 250 125 370 90 5Y3, 5U4 5 @ 3A 6.3 @ 5A V8503
RGP 14 - P NN R SR Y e T Akl 4 5 T Bl B e _ HS503
RGP 15 127 TJ00V.CT 260 170 350 120 504 5 @ 3A 6.3 @ 5A VS505
RGP l'ﬁl ":_r . vy | H -'-! . " "". T ) i i = : HE505
RGP 17 146 TOOV.CT. 260 210 350 150 5U4 5 @ 3A 6.3 @ 5A 6.3 @ 1A  VS604
RGP 18 = i T 1‘!“ ] -__1'-! - ey ¥y F . _!! . .‘H ) - 1y i 5] }15504-
RGP 19 207 800V.CT 295 28() 400 200 5U4, 2-5Y3 5 @ 4A 6.2 @ BA V8806
RGP20 i 4 Ch R il o i, e i o U i _ HS606
RGP 21 995° 800V. €T 295 280 400 200 80V. 5U4, 2-5Y3 5 @ 4A 6.3 @ 6A 5/6.3 @ 2A VSB086
RGP 22 " 3 5 3 - il =T 1 A i s B © HS606
RGP 23 268 840V. CT 330 350 450 250 R0V 2.5U4 5 @ BA 6.3 @6A 5/6.3 @ 2A VSB12
RGP 24 : “ L5 ] L5 | 13 i Tl T e 2 .H ry y E Py Hsﬁlg
RGP 25 320 900V.CT 340 420 490 300 S0V. 2.5U4 5y @ 6A 6.3 @6A 5/6.3 @2A VS709
RGP 26 st 1 & =R N o e L T 2 L B HS709
RGP 27 127 900V. CT 360 150 5U4 5 @ 3A 6.3 @ 5A V8604
RGP 28 it s 20 1 L i = LT T i e = HS604
RGP 29 150 900V. CT 350 200 5U4 5 @ 3A 6.3 @ 5A VS605
GRS L e Sl - L e 2 ke UL ~ HS605
RGP 31 203 1100V.CT 400 250 5R4GY 5 @ 3A 6.3 @ 5A VS611
RGP 32 e R SR B e S s o I R HS611
RGP 33 248 1100V, CT 420 300 2-5R4GY 5 @ 4A 6.3 TA VS612
RGE L - wr =k & Sy S A L ST N - _ HS612
RGP 35 310 1230V.CT 480 350 2-5R4GY 5 @ 4A 6.3 @ TA VS709
RGP 36 LR} LR ] 5y tE ) r n Ll I_]-B?U{'j
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Audio Transformer Development : : Toroidal Adjustment & Inspection

FREED TRANSFORMERS

IS A DIRECT RESULT
OF INTENSIVE RESEARCH AND
CONTINUING LABORATORY CONTROL

The close attention paid to
initial development and step-
by-step production of all
Freed Transformers mani-
fests itself in top-notch per-
formance whatever the ap-
plication. These photographs
show but small sections of
our research and quality
control departments.

Chemical Engineering Department Freezer Chamber

FREED TRANSFORMER CO., INC.

1718-1736 Weirfield Street Brooklyn (Ridgewood) 27, New York
EXPORT DIVISION: 458 Broadway. New York City 13. N. Y.




