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TELTRON TUBES

THREE CLASSICAL ELECTRON PHYSICS
EXPERIMENTS FOR YOUR LAB:

® e/m experiment
® Hertz experiment
@® electron diffraction experiment

TEL 533 HERTZ CRITICAL POTENTIALS TUBE

Tel-Atomic Classical Electron Physics System includes all the appara-
tus necessary for performing these experiments.

The Systemisa modular design which permits the experiments to be
performed with the same basic setup; only the tubes need to be
changed. Apparatus included in the complete System includes the
following:

TEL 501 Universal Stand

TEL 502 Helmholtz Coils

TEL 525 Deflection e/m Tube .L
TEL 533 Henrtz Critical Potentials Tube

TEL 555 Electron Diffraction Tube

CATALOG TEL TS560
CLASSICAL ELECTRON PHYSICS SYSTEM $1,907.00

ALSO NEEDED:
Power supplies for use with the Classical Electron Physics Systems
are described on page 23.

TEL 500 BANANA CORD SET

Banana cord set provides all the connectors required for use with
Teltrontubes. Eachsetincludes sixcouplers, four sockets, four plugs
and thirteen banana cords.

CATALOG TEL 500 $238.00

TEL 525 DEFLECTION e¢/m TUBE

TEL 525 DEFLECTION e/m TUBE WITH TEL 501 UNIVERSAL STAND AND TEL 502
HELMHOLTZ COILS TEL 813E kV POWER UNIT IN FRONT AND TEL 800E L.V. POWER
UNIT ON RIGHT

O AR e

TEL-ALormic

18



61

38N1 w/a NOILIT 1430 626 131

\ 00°95$

a|o1ed pabiey) e jo uoop

JHVYML40S

(Wa1) Se1dd 131 90TVLYD
| | 00958 (81ddy) GEYAD 131 DOTVLIYD
aqn] /e uonas|jag 66 131
$811055300Y PapuaLlu0ogay

‘ajbue fue

WoJj pamala aq ued yoiym ydeth jeuors
-uawip 88iy) e uo pajuasaidal sjdiped
ay}jo fuojoslesy Bunnsal ayy pue pabueyo
8g UBJ UOIJLIUaLIO S pue plal) Jayya Jo
yibuauis ay | ‘paie|jnuuis aq UBd pjaly anau
-bew pue 911089 paulquwoo e ul ajaiued
pabieyd e o L0IjoLL 8Y) 8JBMYOS SILI UM
“MBJP 0] JNDI4IP PUB 8)B|N2JEI 0] SNOLI
-0Qe| a.e $a11032alel} 9SNBIAQ 3|qRPILLIO)
810l UsA3 SI pjal) onaubiew pue o11)28|8
paulquiod e ul aaow sajoiued pabieys
moy Buiguasag ‘asinod sashyd Aoy
-ONPOoJIUL UE U] YOBa) 0 JNILIP 81R Sp|al)
aujo8(@ pue apsubew jo sydaouod ay)
spiaid anaubeyy pue 211193[3 Ui

$39nL NOHLT3L
TV SI1VAOWWO0JIIV ONVLS TYSHIAINN 10S 131

® SI BOIW 8y} JO apIs ausoddo ayy uo pajuild
"Weaq 8y} Jo SIXe 8yl 03 19adsal LIM oGl
18 SU04129]9 JO U0qqLl 8y} 1daalaiul 0] 188ys
eoi pareodsoydsoyd sy poddns seeid jejaw
8l "9UO0Z [elusWIIadXa pajenoeAs sl OlUi
SU0J}93|3 JO U0QQqll modleu e s108l01d ‘apoue
Bunewi|joo |eaupulAo e pue juswe)y uid
-itey,, aam uasbuny e ‘unb uoJ198)9 8poIp Ay |
p|al} oneubew
Buieusaye ue yim 8dusbianlp Wesq @
Buisnooy anaubew pue uonngLisip A112019A @
S|edIds [2pI0Ya01} 401 UOIID3|8 BY]l @
3U0JR UO0I193|43p
aisubew AQUOIIBUILLISIEP 91BINJ0B BJ0W @
[ ]

IENEN)
paouejeq AQ W/s JO UOIRUILIILIAP
Spial}
21130813 pue disubeus AQ uonoalep uodeR @
Jdn.L
w/@ NOILO31433a s¢¢ 131
00°G¥2$ ¢06 131 907TV1Vd
HUn 48mod "A™1 3008 131
$8110$$890Y PapusWILINIaY
(Y5100
SJI0A 1) PalsIao Gp-uonesadg wis|-Uoyg
(vo'L '0d
S}OA Z|) PaIsia0 pg-uolieiadg snonunluon
Alddng Jamod

‘pajedlpul st ysiuy,
pUB ,}JBiS, PUR S1a%20S WW { ale SUOIEU
-1UIB) 8] "J318WIRID URSW WD G €| JO OO
anseld B uo punom aum Jaddod pajjoweus
BMS gz Jo SuIn10zE $ey 100 4or3 ‘uoleiedas
[100 3y} O} [enba SI Snipes (109 a8y} 8id3ym
‘uoneJnBiiuod zyjoyw|sy ue spiroid Ajeanew
-oine A3y} puBlS [BSIBAIUN BY} UO PaILNOW
uayp “stied bl parjddns ase sj100 Buizijaubely

ST1I00 ZL'TOHWT3H ¢0S 131

00°5¥2$ 10S 131 90VYLYI

"By ¢ subtom pue Buo| SWI QE ‘BpIm SLWD
8] 'ubiy SW ¢ JO SUOISUBWIP ||BIBAD SBY
1] 189} 13QQNJ € UO PajUNOW SI pue)s ay | "doj
3|qel} 8} 9A0QR SWO G SI Y2IymM SIXE UR INOQR
-09€ ybnoly} pajelos 8q Ued sagn| “sdwied
mel 3y} ojul a4ayds auoz |ejusiiiiadxe ay) Jo
sded apis sy} Huibuiids pue AjARD UoIYIUR]S
ay} utyum ¥oau ayy Buioeid Ag puels syi
Ul pajunow ag ued aqny AUy "UOIIB|NSUI DL}
-08[8 poob apiao.d pue onse|d JurSISal-1eay
40 apew aJe AJIARD UOIYOURIS BY) Ul paduleld
‘SME[ 8y an|g U8 Ul paysiuly pue wnu
-lwnfe up ‘yiuld syy yim [eibajur 1ses-aip s|
UOIYOUB)S [BIILOA BY | BUOZ [ejusLUIIBdXa aY)
4O M3IA JB3|0 B S3AID puUR SUOIIZUUOD 19X20S
pue Bn|d ||e 0} $S8908 ASEa SBPIACId PUBIS [BS
-18AIUM 8U] ‘S8140SSAIIR PUB $8QN] UOA|3] JO
abuel ajoym ay3 s1epOWWOIR 01 paubisaq

ANVLS TVSH3IAINN 10S 131

"wiesq
Aes3poyed e Jo UoNva|ep o8l eW UIRIGO 0]
$|109 Z3|OYWBH 8y} UIyiIm paulejuod si alayds
auoz |ejusWliiadxa 8y| ‘puelg [eSIBAIUN
3y} Ul pajunout st agni B yalym ul Ajquuasse
[eotdAy e sayesisnyl mojaq ydesBoloyd ay|

ATENISSY
3131dWOD 3HL

"Al1e819 11 895 0}
paIWIp 8g 01 AJUO Paau LLO0ISSEID 8y Ul Syybly
ey} yans S| weaq u04193|9 8yl Jo ANSuUsU|
"SUOIJRIISUOLUSP WOOISSE[D 10 1U3[[90X3 Way)
axewW s$8gny sy} pjoy 01 pasn puels ay] pue
saqny au} Jo 8zis ab.e| sy ‘Janamoy ‘Klojel
-0Qe| 8y} ul asn 1oy paubisap ale saqn] u0Ia |

SNO!LVHLSNOW3Ad

'SABI-X pUR
Aynnjoeolpel ‘suol aalisod jo Buipurisiapun
19doad e 0} Buipes| ‘U04199]3 8y} Jo aunjeU
a3y} Jo dselb Jes|3 e yiim syuapms apiaodd o)
13088} 8431 MO|[E SB110SSDIE 119y] pue Sagn]
U0J3[3 "3iNn1onaIs oioge jo Buipurisiapun ue
0} [BJUSWIEPUNS S UOJID3|3 3] J0 aBpajmouy

SOISAHd JINOLYVY
Ol NOILONAOHLNI NV

"3qn} yoea
Ulm papnjoul 81 SUOIONAISUL RIUALUIISdXT
"U043098 8y} 40 $3ipadold [enp 0} juswey 10y
B UL0JJ SUOJJ09|9 O UOISSIULIB DIUOILLIBY] L0}
S8gn} 9sayl yum pawuopiad aq ued siusw
-118dxa J0 uoissalboid [eo1Bo| ¥ "paIpN]s aq
UBD LUIOTR U1 UIYNIM UOI108]8 By} PUB U0J}03|3
98} 8yl Jo seiuadosd sagny uoIYA] UL

NOH10373 3HL
40 AAQNLS JILVINILSAS

spiepue)s fjajes

uoyjelpes MIHQ uitm adueljdwos u| @

lenpo @

uoljedjsuowap Joj asn o} yfinous abieq @
saisAyd

J1Wole 0) UlINPOLUL UR 10j JuUs||adx] @

Kiojeioqe| ay) 10j j93jlad @

3HV S39NL NOH113L

S349N1 NOH113l




20

TELTRON TUBES

centimeter graticule whose center line zero
lies along the axis of the undeflected electron
beam. This configuration makes visible the
path of the electrons as the beam traverses
the experimental zone. Deflection of the
beam is caused by the electric field between
the internal parallel plates or by a magnetic
field applied externally by means of the
Helmholtz Coils, TEL 502. Deflections are
clearly detected and displacements relative to
the undeflected beam can be easily recorded.
The filament terminations are 4 mm sockets
andconnectionsare made by 4 mmplugs and
sockets.

Power supply

Anode Voltage, 1500-5000V DC

Maximum Filament Voltage, 7.5V.

Typical Anode Current, 1 mA.
Recommended Accessories

TEL 813E K.V. Power Unit

TEL 502 Helmholtz Coils

CATALOG TEL 525 $476.00

TEL 533 HERTZ CRITICAL
POTENTIALS TUBE

@ celectrical detection of excitation poten-
tials Hertz

@ no oven required

@ measurement by oscilloscope 3 energy
tevels plus ionization

@ measurement by spot galvanometer, 3 to
4 energy levels plus ionization

@ measurement by potentiometric recorder,
up to 6 energy levels

@ cvidence of meta-stable states

Experiments with the Gas-Filled Planar Tri-

ode reveal that energy exchanges take place

through non-elastic collisions, but the reso-

lution is not sufficient to show the existence

of individual energy levels; electrons with a

narrow energy -spread are necessary. The

TEL 533 HERTZ CRITICAL POTENTIALS TUBE

-

Critical Potentials Tube has the inside surface
of the glass bulb coated with a transparent
conducting layer connected to the anode of
a diode gun to create a field-free collision
region. A hot cathode emits electrons in a
narrow cone determined by the exit aperture
in the anode. The collector is a wire ring
positioned so it cannot receive electrons di-
rectly from the cathode. The tube contains
helium at low pressure. The collector ring is
made positive by a few volts with respect to
the anode. The collector attracts electrons
which have been scattered by collision proc-
esses out of the main beam and, in contrast
to the classical Franck/Hertz experiments,
the collector current exhibits peaks by col-
lecting, rather than repelling, the low energy
electrons when their population is at a maxi-
mum.

The filament cathode is terminated at two
4mm sockets in the grey plastic end cap and
the anode and collector ring are each con-
nected to 4mm plugs mounted on grey plas-
tic side caps.

Power supply

Maximum Anode Voltage, 50V DC

Anode Current at 30V, 2maA.

Collector Voltage, 1to 2V DC.

Filament Voltage, 5 to 7V.

Recommended Accessories

TEL 801E H.V. Power Unit

CATALOG TEL 533 $428.00

TEL 555 ELECTRON
DIFFRACTION TUBE

@ study of the de Broglie hypothesis

@ an optical analog of electron diffraction
(see TEL 555 A)

@ detection by ring patterns, Planck’s
constant

@ variation of “wavelength: with anode
voltage

TEL 555 ELECTRON DIFFRACTION TUBE

verification of the de Broglie hypothesis

establishment of the dual nature of the
electron

calculation of spacing of diffracting planes

reassessment of supposed carbon atom
crystal arrangement

The electron gun uses an indirectly-heated
oxide-coated cathode and projects a con-
verging narrow beam of electrons through a
thin layer of graphitized carbon which is
supported on a fine mesh grid over the exit
aperture of the gun assembly. Electrons dif-
fracted during transmission through the car-
bon traverse the evacuated experimental zone
to impinge on the luminescent screen in ring
patterns, the center of the rings being the
spot caused by the undiffracted electrons.
The brightest rings are caused by diffraction
at the planes in the carbon atoms separated
by 1.23and 2.13 angstroms, d11 and d10 re-
spectively. The filament heater assembly is
terminated attwo 4mmsocketsinthe end cap
and the anode assembly is connected to a
4mm plug mounted on a side cap.

Power supply

Anode Voltage, 1500-5000 V DC

Filament Voltage, 6.3V

Anode Current, 0.2-0.4 mA.

Recommended Accessories

TEL 813E K.V. Power Unit

CATALOG TEL 555

534 FINE BEAM TUBE
(GAS-FILLED)

narrow visible electron beams

mean free path studies and unstable beams
velocity focusing and gas multiplication
primary and higher orders of ionization
loss of energy in a spiral path

measurement of “assumed circular path”
e/m

$613.00

TEL 534 FINE BEAM TUBE (GAS-FILLED)

= =
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TELTRON TUBES
TEL 522 LUMINESCENT

@ establishment of the cathode ray gun
(diode electron gun)

@ excitation of luminescence by ultraviolet
light.

@ excitation without ionization, no charge

emitted

persistence and infra-red quenching

the metastable state of excitation

different colors, analysis spectroscope

introduction of concept of excitation

potentials

The luminescent Tube comprises a simple

diode electron gun in a cylindrical neck and

three mica flags coated with different phos-

phors mounted on a metal support and lo-

cated in the center of an evacuated spherical

glass bulb.

The diode gun, a tungsten wire “hair-pin”

filament and a cylindrical anode, projects a

wide beam of cathode rays into the

experimental zone. This beam is intercepted

by the phosphor screens. Filament connection

is by two 4 mm sockets. Anode and phosphor

flags areconnected to 4 mm plugs mounted

on plastic side caps.

Power supply

Anode voltage, 2000-5000V, DC

Maximum filament voltage, 7.5V.

Anode current at 4000V, 1.8mA.

Recommended Accessories

TEL 813E K.V. Power Unit

CATALOG TEL 522

LN N N

$273.00

TEL 522 LUMINESCENT TUBE

TEL 524 PERRIN TUBE

@ cevidence of the particular nature of cathode
rays

establishment of negative sign of charge
introduction of the “electron” as an atomic
particle

electron deflection sensitivity studies
the concept of a “time-base”

operation of a cathode ray oscilloscope
simple Lissajous’ figures

The diode gun, a tungsten wire “hair-pin”
filament and a cylindrical collimating anode,
projects a narrow beam of cathode rays into
the evacuated experimental zone. This beam
traverses the sphere to impinge on the lumi-
nescent screen in a spot about 4 mm in
diameter. The narrow beam may be deflected
inavertical plane to enter the Faraday cage by
using Helmholtz Coils, TEL 502. This assem-
bly is illustrated on a previous page of this
catalog. A further and horizontal deflection
can be obtained using Secondary Coil, TEL
507 thereby constructing a simple cathode
ray oscilloscope. The filamentis connected to
two 4 mm sockets in the end cap and the cy-
lindrical anade. The Faraday cage is con-
nected to a4 mm plug mounted on the plastic
side caps.

Power supply

Anode Voltage, 1500-5000 V DC
Maximum filament voltage, 7.5V.
Anode current at 4000V, 1.8mA.
Beam current at 4000V, 4 A
Recommended Accessories

TEL 813E K.V. Power Unit

TEL 502 Helmholtz Coils

TEL 507 Secondary Coil.
CATALOG TEL 524

$314.00

TEL 524 PERRIN TUBE

TEL 532 GAS-FILLED
PLANAR TRIODE

® the la/Va Diode Characteristic, no
saturation

@ occurrence of gaseous glow at a discrete
potential

@ the thermionic effect in gas, no rectifier

effect

the cold cathode discharge, positive ions

collision processes, energy absorption

and emission

ultra-violet excitation

spectroscope studies, lines dependent on

potential difference

@ introduction of excitation potentials

@ anode and mutual characteristics, the
thyratron

@ the principles of a relaxation oscillator

Identical in construction to the Planar Triode,
this tube has grey plastic caps instead of
black, to indicate the presence of helium gas
within the sealed tube. The gaseous glow can
be made sufficiently irtense to analyze the
spectral lines using a spectroscope. The fila-
ment/cathode is terminated at two 4 mm
sockets in the grey plastic end cap and the
grid and anode electrodes are each con-
nected to 4 mm plugs mounted on grey
plastic side caps.

Due to current requirements, the TEL-801
H.T. Power Unit $679.00 is recommended.
Specifications: 0-50V 10mA .01% ripple 0- -
500V 50mA 0.1%.

Power Supply

Maximum Anode Voltage, 400V DC
Anode Current at 300V, 10 mA.
Maximum Filament Voltage, 7.5V.
CATALOG TEL 532

$345.00

TEL 532 GAS-FILLED PLANAR TRIODE TUBE

- I —.—
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