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Historic Transistors from Radio Receptor, General Transistor and General Instrument:

General Transistor (GT) was one of the most successful and technologically advanced manufacturers of
germanium computer transistors in the 1950s. This company also exemplifies the rapid changes in corporate
ownership and spinoffs during the fi  rst days of transistor development. General Transistor was formed in
1954 by Herman Fialkov and others as a spinoff from Radio Receptor (RR), a small manufacturer of
semiconductor products that had been one of the original 1952 licensees of transistor technology from
Western Electric.  Throughout the 1950s, until a corporate merger and name change with General Instrument
(Gl) in the early 1960s, General Transistor developed and sold millions of the most advanced germanium
computer transistors available at the time. Shown above are examples of historic transistors manufactured

by these three early transistor companies. At upper left is a very rare RR prototype point contact transistor
from 1951/1952. The RR21 is a plastic -cased audio transistor introduced by Radio Receptor in 1953; the more
advanced metal-cased RR87 followed in early 1955. General Transistor devices are shown at upper right
beginning with the mid-1950s GT81 mounted in a soldered heat -sink. The UFC760 is dated 1 956 and represents
a major business success for GT in supplying large quantities of computer transistors to Univac (UFC is a
designation for Univac File Computer). The GT759 and 2N519A GT transistors are from 1957 and 1958. The
bottom row of devices illu strates additional examples of GT transistors from the late 1950s (2N43, 2N44 and
2N317) as well as the transition to General Instrument transistors in the 1960s (GT/GI109, GIT 2N130 5 and
GT/GI 2N501. The remarkable story of the  advanced computer transist ors produced by these intertwined
and pioneering companies provides an important view into the technology and evolving corporate relationships

of the first years of transistor history.
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(H0ELTTT N Transistors and Diodes

FOR EVERY PURPOSE!
@PNP JUNCTION TRANSISTORS

Tiny, stable high gain units, most

PNP JUNCTION TRANSISTORS economical of power, may be sol-
(Typical Characteristics at 25° C—~Grounded Emitter) dered in place or socketed in a rec-
TYPE NO. RR14% RR20% RR21% - ommended RTMA transistor socket.
They are suitable for audio ampli-
Collector Voltage—volts —15 —15 =150 .
Collector Current—ma —05 | —05 | —30 ters;; serve amplifiers-and (tran- it
\co—Microamp.* 10 10 30 former coupled carrier amplifiers. illustrated
B i Available in plastic or hermeticall aLri
Current Amplification 2 40 25 x P Y hermeticall
Power Gain—db 30 40 _ sealed in metal and glass. sealed.
Noise. Factor—db (1 Kc) 22 22 -
Power out—mw (10% Dist.)t — - 20.0

*le = o, Vc = —1.5 volts.
+With 1000 ohm driving impedance and 5000 ohm load.
$RR14H, RR20H and RR21H are hermetically sealed types.

@ POINT CONTACT

TRANSISTORS

Auvailable in a variety of stable controlled

types suitable for both fast and medium
speed swilching circuits and high fre-

~

quency lifiers. Advanced mechanical

design for economical production . . .
Heat conducting metal case; standard bas-
ing, choice of solder-in or plug-in.

POINT CONTACT TRANSISTORS
Typical Characteristics at 25° C
SWITCHING TRANSISTORS
TYPE NO. R1698 R1734
Off Collector Current -2.2 —0.7
max. ma (I=0) (@V=40V) | (@V=—-7V) -
On Collector Voltage —4.0 -1.2 JUNCTION POWER DIODES
max. volts (I, = 3.0) (@1=55 ma|l@]1,=—4.0 ma) Maximum Ratings at 55° C—Resistive Load
Collector Dissipation 120 120 TYPE NO. 1N91 1N92 |
max. m w
inal cut: ; j Peak Inverse Voltage (volts) 100 200 300
o Ui ooy 19 n Peak Forward Current (ma) | 470 | 310 | 230
D.C. Output Current (ma) 150 100 75
GENERAL PURPOSE TRANSISTOR Voltage Drop at Full Load Wolts)| 0.5 05 05
TYPE NO. R1729 Surge Current (amps) 25 25 25
Collector Voltage—volts ~30 Reverse Working Voltage (continuous
Emitter Current—ma 10 - volts) 30 68 100
Input Resistance (R;;)—ohms 190 Max. freq. of Operation tke) 0 50
QOutput Resistance (Ryo)—ohms 6000
Current Amplification Factor 2.5
Nominal Cut-off Frequency—mc 5.0

Qur engineers will be glad to offer suggestions regarding your
Germanium Transistor and Diode applications without obliga-
tion . . . Write to Section T

SELETRON & GERMANIUM DIVISION

RADIO RECEPTOR COMPANY, INC.

@ Since 1922 in Radio and Electronies @
SALES DEPT: 251 W, 18th St, New York 11, N.Y. « FACTORY: 84 N. Sth St., Brooklyn 11, N.Y.

Early Radio Receptor Transistors : Above are section s of an ad from the J une 1953 issue of Teletech
magazine. The first commercial germanium junction transistors, such as the Raytheon CK722, were just
becoming available at this time, and RR was an early leader with the RR14, R R20 and RR21 shown in the ad.
Other RR devices featured in this ad include junction power transistors, photo transistors, and point contact
transistors. This was a very broad product offering for such a small company and established RR as an
important lea der in early transistor research.
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Compiled by

POPULAR

-ELECTRONICS

Hearing Aids, Radios and Computers: The first large

scale commercial use of transistors was hearing aids.

Most early transistor manufacturers developed low

speed PNP alloy junction devices that were best suited

for this market 0 shown at upper left is the component
view of the Zenith O0ORoyal M (

1954. This particular unit uses two RR type RH20
transistors, dated 1954 week 29. A Philco 2N4 7
transistor is also used. Building on the hearing aid
presence established by RR, General Transistor also
sold devices for this application. For example, the
Acousticon model A340 hearing aid was sold initially
/ with RR transistors but continued in 1956  with GT
HERMETICALLY SEALED devices. Unlike RR, GT supplied transistors to  radio
MINIATURE TRANSISTORS manufacturers, either as original types or as
GENERAL PURPOSE TYPES — Available in standard minia- . . .
55’:{36 s'é?sglsm Imzngg&re‘ost}%wstllg\::ilniaautg‘;e' ;;:\aﬂo% ::g replacements. An interesting examp!e is shown aboye
switching applications. Types available: RR14, RR20, on the cover of the 1957 edition of Electronic
gzgg, aﬁgléaba?m“' 2N36, 2N37, 2N38, 2N39, 2N40, Experimenterds Handbook, wh
gfﬁ%:‘:ﬁz‘gaé}g;@e?"3&5?2??&23:?5883;?;l‘?‘%’gf radio pcrioject:t vr:/ith three GT 81 tr.ansiftors. RR ;?Qd GT
ggrgdizlirzgg'%l"i??lzntaez%e%R?oar. moderate speed switch- :SSWEH as the meore zt;n Od parr Ide (‘)aeryé gse&t(;m nai '
ing applications up to 200 K.C. Types available: RR83,
3?37& ggéa{f!:g%z%??zs — Available in standard minia- 2N37 and RR157 above left and the GT 122, 2N43 and
ture case. Intended for RF and IF applications in broad- the 2N604 at right . RR advertised a series of
cast receivers and for high speed computer circuits. ) .
Types available: RR160, RR161, RR162, RR152, RR153, computer transistors in 1955 (see ad at left ). GT
fhoeAm DR cinmEnul]  orecty sanded on the computer wansitr ineup
Featuring high efficiency, ‘moderate power, high gain throughout the 1950s , and became known as a leading
PHOTO TRANSISTOR  Typos.available: RRGG and RRGGA. supplier of high speed switching types. The 2N604

RADIO RECEPTOR COMPANY, INC. above is an example of aa ¢
computer device from 1961.
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Evolution of RR, GT and GI Transistor Types: I n addition to the industry
Radi o Receptor and Gener al Transi st or saduanceonunsaaydransistoe
types. These in -house numbers could be updated quite rapidly and were sometimes used inconsistently to
identify different or evolving transistor types with similar numbers. For example, the top photo illustrates
several versions of the GT81 transistor type that were produced by GT in the 1950s. The upper left unit
mounted in the soldered heatsink was one of the first types sold by GT, appearing as early as 1955. This type
was continued for several years, but the case type changed as shown by the TO -9 version at upper right, dated
1958. The smaller GT81, dated 1957 and sometimes labeled as GT81H, was intended for the hearing aid market
The GT81HSR, also dated 1957, was a high speed (HS) version of the GT81 o6t he O0ORO6 suf fi x
used by GT to indicate a selected parameter or a type supplied in a different case type. The lower photo
illustrates the evolution of a unique RR/GT/GI device, the phototransistor, from the first version, the RR66

at left , introduced in 1954/55, compared with the similar glass-cased GT 2N318 in center, dated 19 58. Due
to the popularity of this unique t  ransistor type, GT introduced improved versions with a smaller metal case,
labeled as 2N469 (not shown above). GI continued to man ufacture this product type into the 1960s, as
illustrated by the units at far right, dated 1965. This sequence of device typ es, beginning with the Radio
Receptor RR66, through the later 1950s with the General Transistor 2N318 and 2N469, and finally with similar
devices produced by General Instrument in the 1960s , well illustrates the unique and historic relationship for

these e arly and influential transistor companies.

st
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GT81: The first GT transistors began to appear in 1955, shortly after the corporate spinoff from Radio

Receptor. The oOTransistor S pire the Septemdodr 1365 issehoh Teletech p u |

magazine, is one of the first industry publications with available GT transistors listed. This list identifies

the following G eneral Transistor model numbers (GT 14, 20, 24, 34, 81, 81H, 760, 761, 762, 83, 87,88 an d
122) and (2N34, 36, 37, 38 39, 40, 42, 44, 45, 63, 64 and 65). The GT81 devices, shown above left, are very
early examples of the first GT transistors. These units were originally packaged in a GT transistor box lot
of 100, identified on the box as GT81 . These early GT transistors were intended for low frequency switching,
audio and general purpose use, with cross reference to such better known types as the RCA 2N109. Of
special note is the soldered heat sink which would allow higher power output from  these transistors, likely
for use as audio output in a radio or phon ograph, or low speed solenoid driver in a computer application. The
GT81 included in your kit is a rare example of one of the first GT transistors.

2N 43/ 2N44: Beginning with the firs t 1955 GT transistors, some of the important product types offered
were popular model numbers developed by other transistor companies and second sourced by GT. For
example, in 1953 General Electric introduced a very popular line of PNP alloy junction transistors, the 2N43,

2N44 and 2N45, which were widely used for many years in a variety of commercial, military and data
processing applications. GT introduced its own version s of these transistors, which were part of the GT
product line throughout the 1950s. The GT 2N44 shown above right is dated 1957, week 41, and the GT
2N43 shown above is dated 1959, week 48. Note the dpinched-top6 case st yl e Thé originale
General Electric 2N43/44/45 series of transistors also had this case style, which was the result of an
evacuated case with a remaining exhaust tube. GT copied this case style as shown above, but this appears

to have been for cosmetic reasons only, with no  actual case evacuation. In 1959, both GE and GT abandoned

the Opitropbedc ase and used the classic o0top hatdé styl e

TRANSISTOR MUSEUM TRANSISTOR MUSEUM

Historic Semiconductor Data Historic Semiconductor Data
Device ID:_GT81 transistor Device ID:_GT 2N43/2N44 transistor
Type:_Germanium PNP alloy junction Type:_Germanium PNP alloy junction
Case Color/Style: TO-22 with heat sink Case Color/Style: Black/silver top hat
Vintage/Date Code:_1950s Vintage/Date Code: 1950s
Use: Low frequency general purpose Use: General purpose computer-industrial
Notes:Very rare example of early General Notes: GT 2nd source of widely used GE
Transistor commercial device - 1955/56. types. Note “pinched-top” on early units.
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GT Computer Transistors in1957 : By the end of 1957, GT had greatly expanded its line of transistors beyond

the approximately 25 types available in 1955. The October 1957 issue of Electronic Industries and Teletech
contains a comprehensive list of the commercial transistors from U.S. com panies, and the General Transistor
listing identifies 60 or so specific transistor types. By this time, GT had begun to specialize in computer
transistors. Note the ad above from the December 1957 issue of Computers and Automation magazine.
Multiple case styles were manufactured by GT, and t hese are il lustrated i nedif hc¢
t op & uniwas developedimtially in 1953 by General Electric and GT used this same case style for the

GE types second-sourced by GT. The middle case style is similar to the more modern JEDEC TO  -22 case and
was used originally by Radio Receptor. The bottom transistor case is the most common 1950s GT case style

and is similar to the JEDEC TO -9. Note also the extensive list of typi  cal computer applications that these GT
transistors could perform. With such a broad range of transistor types introduced by the end of 1957 , GT
had become a leading manufacturer of germanium computer transistors
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