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12 Circult diogrom of photoelectric and hot-cathode tube,
As long as light does not reach tube, no curcent flows

mirror. The mirror reflects the beam
toward another prism. When the beam
leaves thia prism it is going In a direc-
ton opposite to that when It left the
lamp. Most aptical sysiems are not so
complicated, but this one shows that, by
proper use of lenses, prisms and mir.
rors, a light beam can be deflected in
any direction. .

Rofraction.  Refrsction bends the
light beam. A good example is pssage
of a light beam through a water column,
Fig. 4. Hero water hends the beam to
fall on the catboda of the photoelectric
tube, which holds a relay open to pre-
vent water flow into the boiler or other
vessel,

When the water In tho column drops
below tho light beam, Fig. 5, the beam
straightens and goes nbove tho tube’s
cathode. This condition permits the
relay to close and open the valve in Lhe
water line or stant the feed pump to
testore the woter levels.

Amount of light falling on a photo-
. electrle tube’s cathode is also varied in
its intensity. One of these applications
{s a photoclectric relay tuming on lights
when natural lighting [Intensily goes

Color changes in lights, another form
of changing light. intensity, also operate
photoelectric systems. These are ap-
plied 10 control chemical psoceases in
which color changes are critical.

Flama Intemity. Flame-failure sale-
guards maoy be considered as operating
on flame intensity, even though the only
time they are called upon to function is
when the flame goes out. This is simi-
lar to obstructing the light to the photo-
electric tube.

A photoelectric scanning system is set
up so light from tho flume is focused
through a lens on the tube’s cathode,
Fig. 6. As long as the flame burns,
photoelectric ~protective system holds
tho fuel valve open. If fuel supply to
the burner [oils the fame goes out. Then
the photoelecric system pesmita the
fuel valve to close and it will not open
sgain until operated manually.

Photo-aloctric Tuda Current. Consider
somc elementery circuits In  which
photo-electrio tubes are used. Fig. 7
shows the symbol for o vacuum Fig. 8
the symbol for a gas.flled tube, The
dot, Fig. 8, indicates gas as in bot-

below o fixed minimum and turns them
off with the natural source above a pre-
determined level. .

A photoelectric pyrometer is respon.
sive to the radiant-heat energy from the
material in 8 fumace or kiln. This heat
can thus bé made the means of regulat-
ing the tempersture of the materiel or
other related factors in the furmace.
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hode tubes. As praviously
filling the tube with gas at low pressure

13 Circult diogram of photoeloctric and hot-cothode
When light beam falls on photo tube’s cothode, current

* Powen, pp 108-112). Electrons cE3M
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tically the same, point 8. [lncrealull
anode volts beyond 20 causes |
cally no increase in current flow i3
vacuum tube, In the gas-filled
however, current increases rapidly{o
at 90 v it is 54 microamperes, poif

A similar refation exists between]
in lumens reaching the cathode
croampere flow through the tubd.
curves, Fig. 11, show this relni
about 90 anode volts. With 0.3
beamed to the cathode, curtent flng
about 4 microamperes in the vig
tube, point A4, and 18 microamp
the gas-flled tube, point 8.
lumens, current fow is 8 micross
for the vacuum tube, polnt C, uikg
microamperes in the gos-filledALy
point D.

Current flow In the gas-filled
electric tube increases for be{Sy
reason os in the hot.cathode tubsilil}

Brcause or the proximity of a paper
[olant using large quantities of chemi-
&ly & Sauthern utility plant found its
surls ter supply ined about
70 to 80 ppm of COp  Several methods
of reducing this concentration were
riéd with varying success. Spraying the
ntoming makeup water through a
310. plpe, drilled with 200 34-in. holes,
hed.little offect. Investigation of spray

wers and troughs proved they were
00 costly,

Broper Expansion Loop
Eliminatos Steam Leaks

g{ " PLANT 13 rivrep with o buried
7" oll tank and two 500,000-gal oil-
'.n“ eoka. To reduce ofl viacosity,

' llhlea tanka are provided with oil

§ 15, supplied from a 1%4.in. steam

The day tank had & direct end
conneetion to this steam line 8s
b lefl. After the Brst few

o operation, the tee cannection

from the cathode collide with g
and knock one or more elcctrony iy
them. As a result, number of [
trons is greatly increased in the
between cathode and anode. °

Atomg that lose one or more ¢i%
become positively chorged fons-§)

thort:
&

Increases the current Row, parti ly

fons most of the & Mt day sk developed pronounced

at elevated voliages, as shown by the
curves in Fig. 10.

For example, with one lumen of light
flux on cathode of the photoelectric tube

space charge effect that exists oy Phired, kage. The leaks were re-
high-vacuum tube, and permity (2 ble“ was only a matter of o
electrons to reach the anode. 378 belore the same trouble arose
tlon combined with a large ince

and 20 v, applied 10 anode, current flow
is about 11 microamperes, point A.
With a gas-filled tube results are prac-

tree electrons produces o large i3 v . up&“ﬁ“ of the steam-supply
in current flow through the tubely ! -&Mem:n"““hlﬁ. rodesign of the
(Continued on page 1%) must take proper ac
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SIMPLE ASPIRATORS REDUCE CO: IN MAKEUP WATER

* Another method thet was tested in-  ter flowing through the supply line
enters “the vertical lin. pipe. The
stream leaving this short soction of pipe
sepirates air from the otmosphere
through the open branch end of the tee.
Tests have shown a reduction in CO,
content of 50 to 60%. Further advan.
tages of this system ere (1} no atten-
tion required (2) no maintenance needs
(8) zero operating cost. Mechanical
agitation would be of added value.

troduced compressed air into the. water
through a series of holes in a copper
tube. Results were good, reducing CO,
by 70%, but this eetup requiréd run-
ning the air compreasors’'24 hr a day.

The present method was then de-
vised, the design being based on a sue.
cessful type of ejector chlorinator.
Three ejectors or aspirators were built
up of fittings and hooked up as shown
in tho abave sketches. The mokeup wa-

Dacvor Wirre

Adanta, Ga.

From
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count of thia movement. This was ac-
complithed by the rearrangement
shown at right, which called for only

a few extra lengths of plpe end two '

elbows. This loop has been c;penﬂng

for two ‘years without trouble.

- Jonn R Bsown

Bauta, Cuba .

(Continued on page 106)
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