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RECEIVING TYPES

ANY CRITICAL APPLICATION



G~E Five-Star tubes are spe-
cially designed, manufactured
and tested; they are not ‘‘select-

ed” tubes.
The Five-Star high-reliability

Tine includes tubes capable of
performing virtually every

clectronie function required of
receiving types in critical appli-
cations where operational de-
pendability of tubes is essential
to protect life, customer’s in-
vestment or product reputation,

Vital Military Communications Rodor Installations for Defense

Remote Control—Unattended Stations. Navigation, Controf and Communicationt

Video, Audio, Transmission Control Two-way Emergency Communications



G-E FIVE-STAR TUBES

ORIGIN OF THE RELIABLE TUBE PROGRAM

The concept of the relighle tube program was formu-
lated about five yoars ago when the domestic airlines
decided that sandard or commercial receiving tubes

were unsuitable for airline communication and navi-

gation applications since the safety of passengers and
aircraft was involved. They decided, through their non-
profit radio co-ordination group, Aeronautical Radlio,

Tncorporated, to try to intorest tube manufacturers in

the design of a new line of high-reliability tubes for

aisline applications. The airlines believed that the addi-

tional initial cost of such tubes would bo outweighed by
significant reductions in expenses resulting from exces-
sive downtime and regular maintenance.

The Genersl Electric Company’s response to (hi

challenge in designing and producing the initial line

of tubes has been well documented in the various

meetings of the IRE and Government symposiums as

far back as the Conference on Reliable Components
held in Washington, D. C. in May 1950. Briefly, this

involved a new philosophy of assembly and test. Tt

incorporated, among numerous minor improvements,

the following:

| redesign for higher heater current on critieal types

to reduce burn-out

use of goldeplater! grids for rechuced grid emission

redesign to withstand shock and vibration

seting up of separate factory area for assembly

establishment of special pay rates for operators,
with no piece-wark premium, to encourage careful

wark

© use of thyratron welding for critical welds

ingpection af parts and assemblies by binacular

microscope

addition of heator cycling tost an daily sample

' fifty-hour aging on all tubes before final test

11 specification of tighter life test cnd-points and
ratings

The principal gosl was to eliminate or severely

reduce the sumber of inoperatives and unpredictable

types of failure, which cause most of the equipment

trouble in spite of the best maintenance procedures.
There is ample evidence from the airlines, as well

from many classes of industrial consumers, that

significaut reductions have been effected in this type

of failure in same cases from 60 per 1000 hours

down to fess than 2%, per 1000 hours.

TRANSITION TO MILITARY

The objectives of the original ARInC program were

directly in line with those of the various military agen-

cies which are continually at work to improve the

reliability of electronic components. Therefore, JAN

specifications were requested on these high-reliability

The Incidence of internal shorts I reduced ta an
absolute minimum by grid-dimension fests and
100-percent binocular-miccoscope inspactions on
evary G:F Five-Stor tub



types to enable their purchase by Government pro-
cedures, Up until that time, the program had been
dynamic to the extent that improvements and changes
in procedures and testing were incorporated as they
evolved, with a constant selling price set at a relatively

high figure to cover all additional expenses. It was

feared that fixed Government specifications and com-

petitive bidding would reverse the trend of “sparing
no expense”, and limit the improvements which could

be made by limiting the amount which could be

“plowed back” in the form of further tube refinements.

At the same time, the tremendous quantity require-
ments of the Armed Services dictated such an expan-
sion of facilities that further refinements had to be
foregone temporarily while production levels were

drastically increased to meet the demand. During this

period, JAN specifications on the original eleven high-
reliability types were written, incorporating as many

of the basic principles as could be reduced to numbers.

These included the heater-cycling test, the grid-emis-

sion test, the fifty-hour aging requirement (now re-

duced to forty-six), and the stringent life-test ratings.

DEVELOPMENT PROGRAM RESUMED

As production began to level off, the dynamic nature

AHN G-£ Five-Star fubes are oparated under class A con-

ditions for a 46-hour burn-in periad on the special racks
shown obove. This stabilizes electrical characteristics
and helps minimize early-life failures.

of the program was resumed. Further refinements in

processing and testing procedures allowed further

tightening of test limits. In phase with the efforts of
various military committees to standardize sample

testing procedures, the JAN specifications were revised

to incorporate tightened levels of AQL (Average

Quality Level) percentages of various defect items in

the outgoing product. Also, life test survival ratings
were tightened from 90% to 95% minimum at 500
hours, and a 1000-hour test was added. Moreover, a
new concept, Inoperative Control, was introduced, in-

To meet requirements of the Armed Services for high-reliability tubes,
General Electric enlarged Its factories such as this one in Owensboro,
Kentucky. By the middle of 1952, production of G-E Five-Star tubes was.
increased 5 to 1 over 1951.



velving A tight limit on the number of inoperatives
which can oecur during the fifty-hour stabiliing period.

As originally specified, the number of inoperatives
which could occur during this period was fimited to

3%, and any quantity in excess of this figure would
require restabilization and re-test with limits tightencd

by %% for each restabilization period. The lotal

number of retests was limited to three periods. This

may not sound severe, but when it is realized that the

specification defines an inoperative as including tempo-

raty shorts (a flicker of the short test indicutor which

ccurs onty once during the tapping of the tube enve-
Tope), it will be recognized as a strict test. This is borne

out by subsequent life testing which shows an average
failure cate of about 0.6% per 100 houss after these

potential failures have been eliminated by the burn.in
and testing procedure. This requirment, combined

with a "Normal-Stricter” test requiring a 96% mini-

mum survival rate in case of a previous lot failure.

guarantecs remarkably low rates of early life inopera-
tive defectives in the product

OTHER MILITARY SPECIFICATIONS

As improvements were made in manufacturing and
quality levels, the specificalions wece tightened corre
spondingly. This was accomplished without severely
penalizing production levels or creating « waste of
strategic malerials by requiring inordinately tight
Timits and the resultant scrapping of all but a small

percentage of selected tubes. Coneurrent with the
G-E program for developing specifications Lo deseribe

special quality tubes, the efforts of several agencics
and other tube manufacturers were dircoted to the
general problem of high-reliability tube specifications.

No attempt is made here to evalute the relative

suceess of these various efforts since in the end this

will be self-cvident from the quantities which can be
produced and the resulting prices. However, they can

be listed in chronolagical order as follows:

6AKSW (World War l—Ruggedized)

5654 (ARinc-Navy-GE)

6AKSWA (Pamel on Electron Tubes)
6096CT (Wright Fiald “Controlled

Test", with mony waivers

of various Jest limits)
5654/6AKSW (MIL-E-1B, latest G-E)

5840 (Sylvanio-Subminicture)
5654/6AKSW/6096 (USAF “Military Control

Spec.”)

The twa last named specifications are quite recont and
are still being evaluated as fo their effect on the quality

of the end product, its manufacturability, and price.
In other words, the high-reliability program continues

to be dynamic.

NEW HIGH-RELIABILITY TYPES

During the period of expansion of production, other
types were developed and introduced, to complete the

list of functions as follows:

RETMA No. Profotype Military

6072 124Y7 4072

6087 5Y36T 5Y36TWR
6134 sACT SACTWA
6135 oc4 6135
6136 5AUS BAUSWA
6137 65K7 SSKTWA
620 12817 12AT7WA
6202 6X4 (50ma) BXAWA

6203 9-pin 6X4 203

In addition, onc other type has been recently

announced. This is type 6386, a remote cut-off high-
gain RF amplifier. Tests indicate romarkably good

R-F characteristics from the standpoint of Tow noise,
high gain. and most important of all, freedom from

eross-modulation, achieved by the esscutially square-

lw transfer function. This type will meet the latest
eross-modulation specifications planned by ARIne for

airline duplex communication, involving extremely
strong adjacent channel signal levels from associated

transmitters.

Further extensions of the original work on reliability
are going on in conneetion with development of super-
reliable tubes for guided missile and governpent com-

puter applications. However, production of these is

relatively far in the future, and they may never be
available in large quantities because of their stringent

test limits and consequent high cost.
Another phase of this work worthy of note is the

elaborate testing program being undertaken under a



Government contract to determine realistic values
For vaious basic ratings bascd on lifc testing under
vadious conditions. Selccted levels of heatcr voltage,

Plate current, plate dissipation, peak pulse curcent,
duty cycle, and ambient temperature on & Mumber of
basic types from several manufacturers should provide
& wealth of data on which to base future tube ratings.

This is the first large-scale attempt to gather the enor
mous volume of dala necessary to relate ratings and
Failure rates, and to furnish 8 mathematical evaluation
of what, for instance, a maimum plate dissipation
means in terms of probability of survival. Complete

results will niot be available for some time, and when
they are available, they will be only in the form of

final report on the contract. It i expected, however.

that the data will be used to evaluste and interpret oll
military tube specifications in terms of this now factor

survival probabi

QUALITY CONTROL

With reference to quality control procedurss, the orig-
Snal ARInc tecatment, plus subsequeat improvements,

involves the following;

This calls for a rigid sampling procedure on all
purchused parts end matecials.

In addition (o visual inspection at verious

uints of asseaibly, prids are controlled for dimen-
sional tolerances by an hourly check on each

machine, with the reaults recorded ou » control
ehart. Cathoce coating weight is checked on a
sogular saplivg basis, and stes nac bulbs sre

checked for steain by a polariscope. Finished
tubes wre subjocted 10 4 hot water test with the
oing expanded § degroes on & metad cone to dotert

base and buib strain, a sample being taken from
overy exbanst machine on cegulr sehedule cach

day.
Al welds are exnrnined and a certuin percent-

sge of hesters are checked for Lrittleness by
straightening the beads of the Anished folded
heater.

A system ori
the niedisn control procedure specifies character-

Heater fallures due fo excessive intermittord oporation
wirtually sliminated in G-E Five-Star 1ubss by the

use of heavier haater wire and carsful control of coal-
ing procoss. The bends in Fiva-Star hoater wire are
cially conted second time with tha halp of an
chorgathat deposts meterlal wharevor the.
have sracked off during fermation of the heater.

istic limits between high anet low customer end
s and bogey between which the median of

the 20-tube sample must fall, or the lot is rejected.
The limvits are set o take into account the: normal

Qay-to-duy variations plus the sampling error, bux
the end result is a product that centers around
bogey, with 4 relatively small percontage out

nesr the customer limits. This s extremely im-
portant to the cquipment designer, since he can
rely on the suorage of fve tubes i an IF strip
Talling near bogey, for instance, rather than piling
up t the high o low customes limit. The Jatter,
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ot folls ovlside the rangs in which the average of indi
vidual prodution fots is allowed 1o vary on any speci:
Bed characlerlule, the erilre lot i refected.

of coume, could nnd did happon quite legally
under the old JAN specifications wnd produced
wide variations i polormance.

The system of setring a limit on the number
of inoperatives which can occur during the sta-
bilizing period_has been found to correlate
remarkably well with life test survival ratings,

and al 1he same time, acls as an excellent indi-

cator of fuctary quality. Inoperatives in excess
of 3 in SO hows sigasls for intense activity by

all factory personnel Invelyal 1o correet the
difficulty. 1 should be pointed out Ihat the
inoperative control concept is aot a sampling
plan wherchy he level of inoperatives in the
product is merely noted. Rether, by operating
all the tubes under life test or equivelent con
ditions, the tubes which become inoperative ar
setually removed from the product

As previouly noted, life test srvival racings
are very stringen, and over s month's production,
sesult in an average oating of 97.5% or Lutter,
compared with the old JAN specification of #0%.
This represents the sum of the actual tours of
operation divided by the otal possible houss. For
example, with a 20-tube sample for 500 haurs,

total pussible hours are 10,000, With a rating of
96%, all whes must go to 480 hours before

Suilure, or one tube could fail at 100 hours if all

the rest go the full 500, Note that o tube can
Fail in the frst 100 hours. or the lot s rejected.

G.E. Al

HIGH-RELIABILI

E FUTURE OF THE

Y PROGRAM

The Five-$uar tigh-reliubilicy program continues 1o
ks impressive records i airlines and militety appl-
cations, whorever statistical results have hecome evail
able. Tt is the ntention of General Eleetric to contiaue
adding improvements in ol steps of desikn, manutac-
tare and test ss tochniques are improvad wod new
designs introduced. Whercver it appears that unother
step can be taken to iprove the praduct, it will he
inteoduced as quickly as possible, cven thowh the
existing specifications muy allow 4 looser Limit. As &n
example, a program is under way to reduce the allow-
able noperatives contral limit to 2% instend of 3%
during the first stabilization period. This will un-

doubtedly be refiected in o correspondingly fower inci-
dence of inoperatives during subsequent operation and,
consequently. improved survival on life test

This is only one example of the continuing dynamic
nature of this program. as long as improveinents can

come anturally us » resalt of continued effort in engi-
aeering and munalacturing, snd oot as a result of o
synthetic "quality” coming from pure selection and
tightened end lnuts. Quality can only be built in, not
tested into a product
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Proto. Five- Specific Ditferences Applicable Functional
e Star Between MILE-18 Description

Type Prototype & Five-Star Type Specification

L 5654/6AKSW Sharp-cutoffBAKS 6L-5654 None 5654/6AK5W/6096 R-F Pentode

f Hoater Current: High-frequency
2051 BL5670 2C€51-0.3 ampere 5670 Medium-mu

GL-5670—0.35 ampere Twin-triode

Beam-powerNone GL-5686 None 5686 Amplifior

Dual-control

BASE GL-5725 None 5725/6AS6W Sharp-cutoff
R-F Pentodo

6ALS GL-5726 None 5726/6AL5W Twin-Diode

2 6L5727 None 5727/2011W Thyratron

Remote-culoff615749 None 5749/6BAGW ReF Pontodo

6BES 615750 None 5750/6BE6W g e

Healer Current: 12AX7 - 0.150
amp. per sect.; GL-5751 — 0.175 5751 High-mu128%7 615751 amp. per soct., Ampliication Fac. 5751WA Twindriode
tor: 12AX7 — 100; GL-5751 — 70

Heater Current:

12007 BL-3814A 12AU7—0.150 amp. per sect. S814A Madium-mu
GL-5814-A_0.175 amp. per sect. SB1WA TWityiode

6005/6AQ5W Beam-power6A05 GL-6005 None 6005/6AQ5W/6095 Amplifier

Heater Current: Low-noise
120¥7 L6072 12AY7 — 0.150 amp. per sect. 072 High-mu

GL-6072 — 0.175 amp. per secl. Twin-triode



L 8 & & ¢

Maximum Ratings .Heater Design Center . e fivs-
B T 0 aracteristics Tos

b Amperes | yoits g | Volts D | Watls "
Eb = 120; Ec, "~ 120;

&3 0175 180 140 17 Rk = 200; Gm == 5000; GL-5654
Ib=75;lc; — 25

Eb - 150; Rk — 240;
63 0.35 300 - 15 Gm - 35 GL-5670

Eb _ 250; Ec, —125R, 9000;

63 0.35 250 | 250 75 | Pe=2%b=2%k — 5.0 GL-5606
Eb - 250; Ec, ~250; Ec, ——50; Pg =0.15; Po = 6.5 =

Eb = 120; E, = 0; Ec, — 120;Ee, — —2;1b - 5.;63 0.175 180 140 17 | e, _ 3.5 Gm — 3200 GL-5725

Max. P?'nk Inverse Vzlléxge
330 Volts; Max. Peak Current E |Y M. Fock Chrrid 6L572%

% me

#Max. Peak Inverse Voltage —

63 060 | o Mt g 615727
Carrem = 0.1 omp.

w Eb — 250; Ec, =63 0.30 300 125 30 Gm = 4400; 1b = 11, I, — 4.3 6L-5749

63 0.30 300 100 10 IE:;’ 2150; Ge = 475; 6L-5750.6

Eb — 250; Ec,6.3/12.6 | 0.350/0.175| 300 - 10 Gm = 1200: j - 70, GL5751

Eb = 250; Ec, = —8.5;
6.3/12.6 | 0.350/0.175| 300 e 2.75 n-- 17;6m — 2200; GL-5814-3

=105

Eh = 250; e,
63 0.45 250 250 |12 Ec, - 250; R, 61-6005

Po = 4.5; b

Eb _ 250;Gm = 1750; Ec, — —4;63/12.6 | 0.350/0.175| 300 - 15 b— 3.0; % — 44 GL-6072
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G-E FIVE-STAR

| Specific Difterences
| Betweer
| Pratatype & Five Star Type

| Cathode: 5¥3.61—Couted filament;
6L-6087—Coated unipotential
Tube Voltage Drop af
Ib. 125 ma.per Plate:
5Y3-GT—60 volts; GL-608750 volts

6C4—0.150 ampere
Heater Curent: G| 4135-0.175 ampere

Mox. Paak Current; 6X4-210 ma., G1-6202
| =200 ma.; Max. D output current: 6Xd—

70 ma, 616202 — 50 ma.; Twhe Voltage
Drop: 6X4 22 volts at 70 ma. per plate,
6L-6202 — 22 volts ot 50 ma. per plate,

. 6BH6-0.15 ampare
" G16265-0.175 ampere

61-5670—Sharp
Cutoff Characteristics: St sone_memote

Gn Transcondoctance e Hisrombes
b Piste Current in Milliamperes
les Sereen Current 1n Miiamperss
Py Grid Diving Pavier in Watts
P Plaio Dissiaton in Walls

Vilts
ugtarce in

The ratlags and charapteristcs of il
ot

saction. Compiste Interchangeabilty
betwea a ive Star tube 2 It prott
depents on it applications,

Applicable
HILE1B [Specification | Deserption [

— r
|

— 

1

S Sharp-cutoff |
P R-FPontode |

Medivm-mu |6135 e I

— — I

| Sharp-cutoftGAUSWA | Rlfponede i

Remoto-cutoff !GSKTWA | b rpentode J

High-fraquency |124T7WA High-mu Twin-triode i
S — ]

In process

Full-wave [In process Rectifier

Sharp-cotoft
In process R-F Pentode

Po Waxinun-signal Pewor Dutgul in Watts
R Cathade Bizs Resistor in Ohrs
R, Laad Resistor i Ohine
« Ampiication Factor
Footnote: 2 Hasiman Rtings, Absolate

Waxioun



MINIATURES

Masimum Ratings
| Design Center

Max. Poak Inverce Voltage -~ 1400 Volts;
Max. Pock Current 375 ma,;
Max_ D-c Output Current— 125 ma. {Both Plates)

Average
Characteristics

T

Eb — 300; Ec, = 0; Ee, - 151
| Ric= 1601 10;1, = 2.

Eb — 250; Gm = 5200; Ec, == 150;
| Ric=: 68;1b — 10.6; le.

Eb - 250; Gm = 2000; Er,
B, =-31h 92l 26

100;

6.3/12.6| 0.300/0.150 = 25

M, Peak Inverse Valtage = 1250 Valts
63 0.60 Max. Peak Curreni — 200 ma.;

oo Des Ourpr Current '3 ina. Bofh Plates)

o | S S . N
1

| Mox. Peok Inverse Valiags — 1250 Volis;
63 0.90 Max. Peck Currenl — 270 ma.;

Moo Dx Ouniar Correm 70 . (Both Plates)

A S ——

| Eb 250; Eg,
63 0175 Ee = 150; 1b

Ie; —2.9;Gm

100; Rk — 200,
63 | o035 Gm -~ 4000;

alass.

| eLera

GL6137
Wotal

11



Functional
Tre Description

6L718

6L5713

P—oL SO R Rentode

Hedium-roL5798 Twin-irisde

Sharpeevtoft

sLstio R Fantods

LS8 Twindiode

i
I

oL58%9 Sami-romole
Cutaff RF Panteds

6500

L6021

Lot

6LEI12 AWL



i Maximum Ratings

s Absalute Matimum Average fni
Characteristics i

Volts Amperes | Et Volts D¢ | Ec, Volts D | Pp Wats

Eb 00; Rk — 150;63 0.15 165 e 3.3 Gm - 5800;, _ 27;1b = 8.5 GLET18

6.3 0.15 165 - 0.55 6L-5719

26.5 0045 £ 50+ XS g ek L5797

2.5 009 50+ - 0.2+ 3400 24 615798

63 100; Ec, - 100; Rk - 150; .18 188 188 B Ib — 7.5; k; = 2.4; Gm — 5000 BL-5840 |

Max. Poak Inverse Voltage = 460 Volts;

63 030 M B o oo 65895

10; Ec, 119; Rk = 270;63 0.45 165 155 a0 Z30;te, — 22, R, = 3000; o — 1.0 | EL5902

Eb - 100; Rk = 150; , |63 0.30 165 - 1 L 35;Gm = 5400; Ib = 65 GL-6021

I
: Eh — 100; Rk — 220;
P63 030 165 = 11 1< 20; Gm = 5000; b = GL611

Eb = 100; Rk _ 15¢63 0.30 165 & 055 v 70;Om = 1800;1b 0.8 L5112
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G-E FIVE-STAR

TUBE DESIGN

Cutaway of Five-Star type GL:5751,
shown approximately three fimes actucl

Basic to the General Electric concept of tube.
refiability is the befief that refiability can
not be tested into tubes. The process of test-
ing and special selection, moreover, nol anly
feils to provide & uniform and dependable
product, but it is impractical from an eco-
nomic viewpoint, as ywell.

To build high reliability into tubes, G-E
engineers included in theic specifications a
number of design features to minimize or
overcome the known causés of tube failure.

These design features fall into two gen-
exal categories; those which counter the ef-
fects of shock and vibration, and those which
add to the electrical dependability of the
tuibes.

Of course, not all Five-Star typesincorpo-
rute every one of Lhese design features since
the usual elass of service, for a given type
may malce it unnecessary, For instance, type
GL-5670 is practically always associated
with low-impedance circuits where leakage
between elements is of negligible signii-
cance, Consequently, this type does not have
the anti-leakage slots referred to on page 17.

Todemonstrate how G-E Five-Star tubes
differ strueturally from standard types,
micro-photographis of scveral typical sub-
ansemblies are shown on the Fallowing pages.



Not one, but two mica spacers af both
top and hattom brace the internal stiue-
ture of G.E Five-Star tubes. Thase exira
micas enlarge the surface in contact with
the glass envelope, making the tuba more
resistant 1o shock and vibration.

A getter flash shisld improves initial
leakage characteristics by helping to
keep condustive deposits off the mica
spacsrs in lubes whera plate-giid le
«age must ba held o o minimum.

In Five-Star tubss, lhe bends in the heater
wire are specially coated o second fime
with the help of an elecirical charge that
deposits insulating material wheraver
the coating may have cracked or isked
off during formation of he hester ccll.
This minimizes the danger of hecter-
cathode shoris, @ commen cavse of tube
Failure. The photograph shows the heater
wite, magaified obout 30 limes, befo
and after speclal insvlating treatment.

15
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Five-Star tubes have certain other mechanical and

electrical design features which can not be shown

practically by microphotography.

For instance, the size of holes for the grid rods

and the spacing between these holes are held to

extremely close tolerances to assure firm fit and

accurate spacing of the elements.

Heater wire is given a heavier coating so that the

assembled heater is held firmly in the cathode. This

extra coating also minimizes heater-cathode shorts.

The higher grade micas used are carefully checked
for uniformity in surface and thickness, These
micas give greater strength to the tube because

they have less tendency to flake or split.

Many Five-8tar tubes have higher heater current
rating to allow reliable operation within wider

heater voltage limits.

A STATEMENT ABOUT

G=-E ENGINEERING ASSISTANCE
To facilitate the design of Five-Star tubes into your equipments, compe-

tent G-E engineering assistance is always available to you.

The engineers who design, build and test these tubes have a thorough

knowledge of their capabilities, They will welcome an opportunity to

discuss your application problems, and to make specific recommendations
to you.

Your Tube Department representative, located at the G-E regional

office nearest you, will make arrangements to provide this service at
your request.

EASTERN REGIONAL OFFICE

General Electric Company

Tube Department

200 Main Avenue

Clifton, New Jersey
GRegory 3-6387

NOTE: If you call the above

office from N. Y. City, dial

direct, using Wlsconsin 7-4065

CENTRAL REGIONAL QFFICE
General Electric Company

Tube Department

3800 No. Milwaukee Avenve
Chicago 41, lllinois
SPring 7-1600

'WESTERN REGIONAL OFFICE

General Electric Company
Tube Department

11840 West Olympic Boulevard

Los Angeles, California

BRadshaw 2-8566
ARizona 9-7765

19



G-E FIVE-STAR TUBES @
“Snone of these fubes have served 7,500 hours—have

been on the job 24 hours 2 day. 7 days @ woek, in the
tuio-way radio stations we use to contect our rouble-
shootiug trocks. Many of the stations sre remote-
control, which pute & besvy load of responsibilty o1
the tube complerment, G- 5-Star Tubes ate everyhing.
we could usk for in reliability”

L. P. WORKS
Disribution Eginesr,

Wisconsin Public Service Corp.
Green Bay, Wisconsin

“Ding & six-month coretully contzalted comperison
service tast, FIVESTAR ARINC TUBES soquired
only one-fourth as many replacements us frst yualily
standsrd brand tubes

FRANK R, WAGNER

Supervisor of Radio, Flectrical and Tnstcument
Engincering, TeansWorld Airlines

We have four VHIF' Novigstion Receivers which
have baen in sérvice for more than 1000 hours each.
Of the 104 FIVE-STAR ARINC TUBES used, we
have not had a single faifute.”

J. LANE WARE
Supervisor of Communications Enginesricg,
Nationnl Atlines

The above statements ar
STAR TUBE users are reporing.

terested

“The effect of using FIVE-STAR ARINC TUBES in
aur squipment became immediately appezent, OF-
achadule removals of airborre equipment dus to tue
failuses heve been matecislly reduced.’

J. R CUNNINGHAM
Ditsctor of Communications,
United Airfinzs

“Recause of excessive failures In oedinacy tubes, we
instaled about $U0 G- FIVE STAR TUBES in ous
‘palice cars. During a tworyear period, only five bave
siled, We now have installed PIVE-STAR TUBES in
all otier vmergeney radio units in Miumni and Dado
County, including 1o ships, u plan, fire trucks and.
levee patrol vehiclan”

EEN DEMBY
Superintendent, Division of Communications,
Department of Puhlic Safety,
Misrod, Florida

“We maintain twoway radio equipments, many
operating 24 hours & day, on oil drilling rig installstions.
T equipments axe sobject o suvere vibrations and
extreme variations in supply voltagss, Bucause tube
Felutes constitute the mafor postion of sadintenance,

we hegan using FIVESTAR TUBES (of replacement
purposes. Duting the post six months, over 400 FIVE.
STAR TUBES hava been placed in operation, and we
re Hiappy to repast that none bas failed”

JERRY §. STOVER
Communications Engineeting Co.
Dalln, Texas

icative of whal FIVE-

Hyoua raducing mentenance costs
and increasing equipment reliability — spacify de-
pondable G-E FIVESTAR TUBES,

And should you desice Furihar information on the
application of reliable G-E FIVESTAR TUBES, contact
your nearest G-E fuke representative. He is ready ot
all firmes 1o be of assistance fo you.
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