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Controlling
Devices with
Relays

Firgg bells and mone with a simfie © program and
i:'||'_-_:-:_|_|.'_"|'|'_-|'-.-'“|_' harthware, By JASOM ELLISON

recently wias given the curmous taxk ol owaking M om o

factory foar at set inbervals, The company wanted o ese

iliis moigs o provide impestant asditory cues for specific

cvems, Thes: events included the time employees should
clck in. clock oul, take a break and return from beeak. The
solntiom [ implemeited has been warking well, and everyone
involved has been pleased with the resulis, The graciuede 1
receive from emplovees thal clock in and clock ow is related
directly 1o the inacouracy of e own perseaal mepicce—
iheae with [ast waiches appreciate the appanent extm time ey
have hefore clocking an. Later, though, they curse me for beong
delavel in clocking cul when the watches an ther wrists clearly
sl i s Cinne s S,

The company 1 work for uses hareocde check eeminale
placed througlyst the plant # record thie wme that employees
chock in and elock o, In acddition, the arcede clocks also
pecond what job each individual employves s performing, Whan
an employes clicks i or sut, e employes scans his or her
identification badee and a barcodde representing the job the per-
som i% doing. The clock wenminal copies this data w a buffer,
along with a timestamp of when the itens were scanned.
ChilMer, a data collection svstem nuning on o Microsaft
Windows NT systems, is vsed o pcgquire the data from b
clocks, The ¢locks are polled every muinfe of 80 6 retrieve The
daia h:ld in the clock termanal’s baffer. During palling, the
chocks also are set to the local tme of the mnchine palling the
chocks, The data scquired from the clocks is Later ampocted it
the entermpase resouses plonming (ERF) sysemn For job costing
and payioall.

The company™s policy om landines dates, “enployees will
bhie consideresd tardy iF they clock in onc minaie or were fter
thveir assignesd story time,” Due to (e company policy concern-
iing tardiness, the svenl bells needed o be synchmonized per
Fetly wilh 1he barcode clocks and the muchines runmng
CMINe. This svnchromization would, in theory, alleviate he
diserepancies between the recorded clock-in tme, recorded
clack-out Times and the e Tocal tme. Comecl tme synchro-
pizalion is key, but it is not discusied tevoughly in this articke

Considering the ane minule-or-misre-late-sguals-tardy rule
and the fact that emplovecs invariably become time-challenged

whei veturming From break, it was decided thor scheduled bell

soundings would be welul. Therefore, a mission-critical noise-
minking system was needed, and 1 was given the sk of imgle-
menlang il

implementation Conoepts
Based an the issues af homl, Qs project s w meed 1be Fol-
lwawing requiremenis:

1. Provide auditery coes usang a bell system, The balls need w
bes aadibile and anpoving enough fo be naticed even after

prosliomged EXposLing.

2. Provide a simple way of ¢losing an ebectrical circuit over a
[RRTEITITRES

1. Provide ncourbe time synchronizaiion for all Gime-sansilive
swetems, inclulag the machine that wonld trigger the belis,
the machines ranning ChINet and. indirectly, the barcode
clocks.

With il requisemients defined 1 began oo formulate o plan,
Five mow 12VAC bells und a 12VAC power supply were pur-
ehiased, Thase are the same type of bells commanly weed in
alarm sy sbems or any souwdig svsiem. The bells physieally
hammer themselves in the same manner as an okl alarm check,
ancl they pump oul the decibels. The: bells needed o be wired
%0 Thatl connesting pwo wings would mng all the bells in
the plant.

Tor comniirodl thee bells, we peeded to close the bells' circuit
temporarily. | was pointed wward a specific relay device, the
AR-2, thut can be controlled by a computer over o serial porl.
This device woukl e used to complets the bell circuit, causing
ihem 1o ring. The AR-2 is wold by Electranic Energy Control,
e (EECT for abour 344 U8, It has two relays on a circoit
board, amd both can be comnected as nommally open (MO or
norenally closed (NCH relovs. Only aoe melay wined as NO
wiould be wsed for this project. An enclosare (EM-B 1o house
the board also wis purchased. An emergency onfoff switch was
monnted on e enclosure for use in cose something went lei-
bily wrome. The AR-2 is documented wall encugh thar T knew it
wiildl be prosaible o write o progrum in C o coatrel it This
program coald be scheduled wsing cnom jabs.

For time synchronization, the NTP protocel was chosen
MTE clicwts and servers ame anlikely 1o have interoperability
problems due 1o well-delwed protocel that is widely adopied.
In ndfition, MTP chents can hamdke netaaerk Tiency, daylight
saving time and local fie zones, Free clients are available for
ahrwsl every major operating syvstem in use oday, Uompunens
vseng (hese clems can readily oblyin e SOUTOes JCCURIE W
at beast the milliseoomd. God accuraey 15 exactly what we
peed when rydng o synchroning multiple systems.

Iimpiementiation Details

The five 12VAL bells were installed thronghout the plamt and
in the desigsated hreak aress so that everyene would hear
them. The bells were wired in mixed seres and parallel with o
1 2WAC power supply supplied by the vendor. One kead from
the power supply was left sncormected © provide a peant 2
whiehy e biglls could be turned on and off,

aEEFAMUARY FOOL WaW LINUERIOUAMAL. COM















