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Completed wall clock with iwe whatnot shelves,

Jack Grimes WsLLE
F.O. Box 1a0M4
Memplas TW 33116

Ancther cabinet “in the rowgh, ' ready for sanding, finishing,

and the works,

Behold
the Giant Nixie Cloc

T he May 1973 issue of 73
Magazine containzd the

articie "“Fat Mixies For Chro-
nometer Muts.” 'd tip nmy
nat, it | waore one, fc anyone
who makes use of 2 surplus
parzain, and the Burroughs
7971 alphanumeric  tubes
are a steal on the market at
the present timez. When used
as the display for & six digit
clock, they bzcome an eye-
popping conversation piece.

Having accumulated a
sizable stock of the giant
nixies with clocks in mind,
the 73 article was & wzlcome
sight and inspired me to get
out the old soldering iron and

dust off the workbencnh (that
is if vou can call four layers
of asserted junk, including,
but not limited to, resistors,
condensers, wire, meztal drill
shevings, transformer lzmina-
tione, etc., “dust'’).

My glant nixies -wers
acquired completz with ths
spckets and brackets
mountzd on  bozards. Each
assembly includes two nixies,
twa sockets, 33 tramsistors,
about 100 resistors, 25 dicdes
and 18 capaciters, plus wire.

Before | bzgan work |
reachzd for the Radic Shack
catalog to lcok up <he price |
would hzve to pay for the

--using @ minimum of new parts

R52008 300 wveolt NPMN fram-
sistors specified in the article.
It cuickly became apparsnt
that the $#5.00 paid fer the
thrze boards (with six nixies
and sockers) was only a small
down payment on the
finisked product.  Another
boitlenzcx {at least to me)
was that a guick look threugh
the lztest Thyers in the shack
showed no readily available
spurce of PMNP 300 volt tran-
sistors at any price. [I mever
did get around to writing
Heathkit.)

Since | nad crdered nixizs
o build seven of the clocks
for use as gifts [for pecole



whe seem ic have every-
thing), | was somewhat reluc-
tant to purchase the
nacessary 448 resistors and
175 transistors, when half or
maore of the little solid state
devices would be costing
upwards of $1.50 each.
Besides that (mow we get to
the nitty-gritty), the pocket-
book was siightly flat!

So | kept staring at those
surplus bozards with those 33
transistors in nice shining
rows, and all ftose other
parts. And 1 kept looking at
the May 1973 issue of 73
Magazine and at the spec
sheets which came with the
MNS53214 clock chips. At one
time, | reasoned, those same
33 ransistors fad feen used
to drive the nixies. So why
not use them in the nixie
clock?

It was easy to determinz
that the long row of tran-
sistors  farthes: from  the
brackzis had been used as
segment  drivers (UL524).
Two transistors located =zt
one end of the board, approx-
imatzly two inches benind
the only 2 Watt resisiors,
were determined to be PNP
nigh waltage type. Most are

Tva clocks, ready for cabine,
colon Blocks, viewed from the front and rear, stand between
the clocks.
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Motorola SA480. A few
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nets fzited. So | crossed and
uncrossed Fingers and began
experimenting with the
follewing objectives in mind:

1. Build a clock using as
many parts as possiple fram
tne surplus boards.

2. Simplify the designznd
eliminate as many parts as
possible.

[ am happy to say bcth
objectives were more
successful than | dared hope.
Al transistors were taken
from the boards, 25 were a
large number of resistors.
Evan the beard itself, with PC
strips remaoved by sanding, is
used as the “board chassis.”

The total number of parts
has been cut approximately
in  half, resulting in sub-
stzntial savings even if the
nixizs arz bought less boards
and it is necessary Lo pur-
chzse transisiors. As
examples, my clocks Lse anly
13 transistors rather than 25
as specified in the 72 article,
pnly 27 resistors in circuits
associated with the driver
sransistors compared to 64
and the powsr supply has a
tetal of 3 diodes instead of 8
and 2 resistors rather than 4.
At the same time, sharpness,
clarity and brilliance of the
numerals leave nothing to b
desired.

CoLOM WIRING
4-ME2 BULES

The eonstruction of the
clock is straightforward and
not difficult. |t actually is
buwilt in three phases or parts,

which are then brought
together for the Tinished
oroject:  the display, the

brainboard, and the cabinst.

A cabinst may be puilt of
any material for wall
mounting or for table or rac<.
A good grade of full one inch
pak, birch, walnut or maple,
etc., will make a cabinat
werthy of the "warks you
will build. My choice was well
clocks of weed. Onee this
dacision was made the rast of
the construction fell into
place.

Singe the cakbinzts werz [0
be of weod, it was natural to
maunt the nixie sockel-
brackers on wood. For this
purpose cut a pisce of
plyvood or 34 plank 161"
long x 5% high.

The brackets ars removed
from the PC bcards, leaving
the sockets inact, and sawed
off just toward the center
fram the mounting holes. The
two bracket ends containing
the sockeis may now b2
oolted together using the
existing  hole. The three
boards will vield three pairs
of bracket-sockets, Tor hours,
minutes and szconds.
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Fig. 2. Alternate colon wirimg,

Loards,

Mount with short wood
screws along the hottom of
the wood strip, leaving
approximately one inch
between pairs. (Colons will be
plzced i1 these gaps.)

You are now ready for
come wiring fun — multi-
plexing tre segment pins.
This simply m2ars connecting
all likz pins together. Wire
oniy the pifs used, of course,
(See page 24 of the May 1975
issue of 73 Magozice for
details.) The wires should be
“armed to run alongthe back
oF the sockets along the
bottam edge of the wood.
Use szven color coded wires;
z cablz is formed approxi-
matzly one foot long which is
passed through a & hole to
the back of th: wooden
bezrd. Six wires, also color
coded, are wirad to pin 13 of

enabling wie of resislors from

zach nixie and are also
brought to the rear of the
plank.

Twe colons are made from
four WE2 neon bulks. The
MEZs are mounted in shallow
142  holes drilled in two
wooden blocks which hold
the lights approximately even
with the surface of the giant
nixiz display. With a small
bir, drill two separzte holes
from the bottom of each

shallow hcle through to the

back, for the NE2 leads. &
15 heole is drilled from the
bottorn end of each biock
near the back and 2llowed to
“come out’ the back midway
up. In this manner the leads
of the MEZs may be reached
and connections mades. Three
wires are brought out the
bottom fone commen znd
ane to each bulb), This wiring
is cabled with the segment
wiring znd ziso orought <o
the back of the display board.

The WEZs are fed from the
120 velt ac line through Tour
220k resistors, which gives
the proper brightness 1o

match the display.

Top view of board. Transformer js mounted with figlf below
the bogrd. The three bigck spots hefow the transiormer are
three 100 uF fifters, 25 V roning, paralieled. Segment drivers
are gt one énd of the Board, Digit enable [s near the center

12

Battom view of board, Resistor obove the tronsformer is the
H. V. Blesder.

If it is desired to use parts
from the board, four 120k
resistors may be used, one to
fead 2ach NEZ2, and one 27k
resistor 1o feed thz four re-
sistors. Ses alternate colon
wiring.

With the display complete
vou are ready fo tackle the
“brain-board.” There is no
guzstion that a printed circuit
board would ke the ideal way
to wire the clock. But not
having PC facilities zand
desiring ta build only szven
clocks, it seemad sensiple to
procezd with freshand lzyeut
and drilling. Aciually 1 use
old PC boards with the strips
canded off with a rotary
sander.

The power supply should
be wired first. A 12 waolt
center tap filament trans-

former allows use of only two

diodes. However, a2 €3 volt
transformer with 2 bridge
doss an egually good job.
You should come out with
zpproximately ¢ volts dc fer
the clock chip. At this voltage
the chip does nok run even

slightly warm and operates’

parfectiv.

Experiments showed the

giant nixies fire with a voltage

much lower then the 150-200
volts. Using a lower voltage
givas z safety margin for the
high voltege transistors.

In the interests of cost and
simplicity, a simple half wave
circuit is used to rectify the
line woltage for the 150 volt
supplv. A 16 mF capacitor
with at least 150 voltrating is
sufficient Fltering. & 220k 1
Watt resistor serves to blesd
off the woltage slowly when
the clock is unplugged.

Writing this, 1 can almost

hear the screams: A line
velrage rectifier! A hot
chassis!™

Well, this clock hasmo hot
chassis, pecause it has no
(meztzl] chassis. Motz in the
diagram therz are no ground
symbals. Only a 0™ volts dc
line. This same line has cne
leg of the 120 V ac on it. But,
kept completely under the
beard and enclosed in a
wooden cabinet, it certainly
does not oresent a shock
hazarc.

Once the power supply is
gomplets  and  tested, the
clock chip sccket should be
mountzd in the approximate
center of the remaining board
space. Then mount the com-
ponents, and wire averything




The Gracket

associated with pins
11, 12, 16, 23 and 24 of the
chip. At this point, if you
wish, vou may instal! the crip
and apply power.

Using 2 scope, if all is well,
vou should 2e  pulses

17

5
aZpp2aring on pins through
A [

2%

wou do not hzve a
scope, a WOM. may be used

Tibe sockers and brockeis
and mounted on viood strip. Wires are left atta
Tow it iples wiring,

e
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mounting, wiring, .

G

and colon mouating,

and you will get a pulsing,
variable rezading en thes 12 ¥
sczle from pins 3 threugh 9.
The segment drivers uss
the ULE24 transistors from
the surplus boards. | have
never had ons fail, even while
experimenting. Only six of
the 33k resistors are a-.-aila'*-le
Frizm t'*r: boards. However, |

4

remicwal from surpius Goaras

ched ang used

have used 20k resisiors from
the base of the transistors to
the |C chip with no notice-
able change in operation of
the clock. So this does not
appear to be oriticzl. Because
of the much lower voltage
and sherter duration of the

pulses, 2.7k resistors are usad
for curr f:nt limiting — all
from the surplus boards.

The :ricky part of ths
giant nixie clock, as men-
tioned in the May 1973
article, is interfacing the digit

enable pulses with the high
voltage transistors. It is, of
course, an absolute must to
keep the nighvoltage isclated
from the low voltage chip,
whila 2t the same time
passing -a pulse of sufficient
intensity to trigser the tran-
sistor and provide the volizge
to light the proper ssgments
of the nixizas.

Fortunately such a device
o do this is in existznce! It
was invented quite a number
of years ago. This needed
device is called a capacitor,

My first effort was to use
the 022 condensers on the
surplus boards bhetwezn the
chips and base of the high
voltage fransistors. |7
turned the lights cut
shack, flickering
could be s=zn.

An 8 mF filter, + side to
the base of the trensistor and
connected across one of the
022 capacitors, lighted 2
numeral crightly. Butisix 150
volt Tiltars would not be
exactly cheap or space saving,
And the numeral had a
tendzncy to pulss.

one
in the
numbers

Any old-timer and most
rew nams know it tikes a
very large capacity to pass a
low. frequency, while a wery
srrall capacitor will pass a
nigh freguency.

So, why not raise the
multiple, ©r scanning rate,
therzby incrzasing the fre-
quency and shortening the
durazion of the pulses? Henca
thz 3,000 mmF condenser in
the frequency determining
portion of the cnip circuit.
With this scanning rate, .5

czpacitors pass the pulse
nizely. With this problem
solved, building a clock

became a matker of mounting
parts znd wiring.

Cne word of caution: Be
sure and short the leads of
each .5 condenser together
before installing to be sure
there is no residual charge. A
capacitor holding a charge, if
cennected o the chip, can
knoack out the device.

When first firing up the
clock, woi may feel
samzthing is wrong as not 2l
numerals will necessarily
lighi. For some reason the
Tirst digit usually comes up a
“3,7 and the other numbers
will probably not mzke sense,
But the seconds should be
counting. Press the fast
forward button and run ths
clock through a full 12 hours.
I all is well, it will straighten
out and the seguence will fall
into place.

Building the Cabinet

For those who may wish
to duplicate the wall clock, |
will give the cabinet dimen-
sions. Whatever tvpe cabinzt
vou decide on, the inside
space will have to bz largs
enough to accommodate the
16357 length and approximats
6" height and 5" to 67 depth.

My cabinets are ouilt from
1" wood and overall dimen-
sions are 24" high, 18K"
wide and 5" deep. The top of
the clock forms cne shelf and
s 7' deep. The boitom shels
is 3" desp. The wood is
finished only with Formbry's
Tung il and hand rubbed —
no varnisn.

Therz is no specizl groov-
ing. Only twe side panels,
shelves and bacx, cut to fit
and put together with dowel
pins — no nails. A piece of
glass is placed in front of the
nixies, as are bwo 27 wide
nieces of trim, raducing the
apening to approximately 4
inches.

The cabinets are cut out
entirzly with a circular and a
saber saw and finished with a
sander. The only special wark




is roundad corners and a For ihose who may pwe  increase the capacity of the  sistors on them. Also, ihe 335
sroove for the glass, courtesy  chgse the nixie tubes less  freguency control condenser  resisiers re grownd (from the

of a neighbar’s router. boards, or Aave bad PNP high  when using this tronsistor.  bases of QI-7), are nor

So-c-0, if wou haven’t wvoltage transisiors o o board,  Cost of the “P-8%': 30 cents critical.  fn general  ihese
already taken the plunge and o sowrce of o Aigh wolfage  each resistors should be of higher
built a really glamorous PNP tramsistor s RGS Efec- value wher  swbsiffuiing,

RGE also fas several NPN
transistors soitable for sed-
ment suitching,

digital clock, why not? You'll  tromics, 3650 Charfes 5i, while the resiziors between
hab-.'c fun znd the clock inthe  Suite K, Samta Claa CA base amd (C showld be sub-
house {rict the shack] is 95050. The designmation of stitured ai @ fower valve, OF
guaranteed to earn you  MS framsisior js P8t f hove besn substituiing  course, all swbsiitured
plenty o7 browniz points with  voftage rating 750 V. ! Aave  guite  freely  the resisiors  resisiors {eiiher siving ) should
the XY¥L. She just might wsed this gronsistar com-  which are comnected to pins  Be of the some walue, i, alf
decide all that electronics pletefy in one clock and the 3,4 5, 6 7 8 and 9. Values 13,000 etc.

knowledge you've bzen soak-  resoits  were perfect, The gz lowe as 15,000 Ohms waork | have comelzied Fise qddi-
ing up is worth something numerals were somewhal  very well. The boards have 6 dfonal clocks since wifting Lhe
afterall! = brighter, It wos necessary fo  lorge aumber of fhese re-  ariicile,

TOUGH - TONE DECODER lptalk

®Cual  tane =
cdeceoder I = .
cecodes ome
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®Available for I THAT'S RIGHT!

R, I introducing the ECOND-LINE
:ri:h:ur{ gﬁ::, Model lnput Output  Typical Frequency Price
Hz 702  5.20W S50.90W 10in/70out 143-74% MH=z $139.00

7028 1-4W  S0-BOW 1 in<70 out 143-14% MH:z 5169.00
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New get TPL COMMUNICATIONMS gquality znd
reliability at an econemy price. The new Econo-
Line gives you everything that you've come to
expect from TPL at a real cost reduction. Tha
latsst mechanical and zlectrenic construction
technigues combine to make the Ececno-Line
your best zmplifier value. Unigque bread-band
circuitry requires no tuning throughout the
entire 2-Meter band and adjacent MARS chan-
nzls. See these great new additions to the TPL
COMMUMICATIONS product line aft your faveorite
amaleur radic dealer,

For prices ond specificotions please write for our
Amaotevr Products Summary.

#0pzrates  on
any dec vallace
ifroam +% to
+10 v,

@ COR confrol Buikt-m,

& Rzlay output SPST L.amp.

@ Octal alug-in case,

& Campack 1-2:7 square, 3" high
®Free descriplive brachure on request.

T-2 Towch-Tane Decoder ..539.95 PPD.
Specify digitor lone frequencies.
fnclude salestac in Calif.]

FCC type cccepted power amplifiers alsa
sva/lcehle. Please coll or write fora copy
of TPL s Cormmercicl Froducts Summoary.
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