ELWOOD AUTOTRON GROUP arcn, 1656

R Series
Owner’s Manual

LISTED
For Industral Conired Applicalions
Film E37141

Tha A Series features a modulated LED infrared
ight beam highly immune 1o ambent &ght and
direct sunbght Retro-refleciive. proaimity and
throuwgh-beam configurations Bre avaiaola, The
pasic OMNAOFF function can be changed to time
delay or oiher functkons by merely inaertng one o
many plug-in cards available

Optional Plug-in Function Cards

MODEL DESCRIPTION CARD NO, FUNCTION

APFA0G OM/OFF-35 it. Aetro Caontral T360 Single Timar (OFF Delay)

R¥PF303  ON/OFF-G ft. Prox Cantrol 1310 Single Timar (ON Dalay)

RYPFIOS  ONMOFF-14 in, Prox Gongrol T3a0 Dual Timar (OFF Dalay and OM Dalay)
RCPF303  OM/OFF-300 fi. Control T320 Oine-Shet Timer {OFF Delay)

LAML 300 fr. Light Source T300 Five-Function Timer

P380 Refro-reflactor 37 diamaler T34z Balch Counter

PBTS Ewivel Bracket T3aro Delayed One-Snot an'r'g

P1193 Waather Shield T3B0 Shift Register (Delay Line)

T80 Chvar of Uncder Spead Detecior

T304 Cutpudt Laieh

T1330 Repeat Cycle Timear

Tadg Sngle-Cagit Toggle Baich Counler

T3a200  Long Delay® One-Shol Timer (OFF Detay)
T3E00  Long Dslay* Bngle Temer (OFF Delay)

"To 40 hours

For mare delailed informetion on cerds,
see Bullstin 978

ELWOOD CORP-AUTOTROMN GROUP
185 W BYAN ROAD » Gk CREEE, Wi 53154-4401 = 434784700
TOLL FREE B33-5637-2648 » FAN 474-TE4-25598



Specifications

LIGHT BEAM DISTAMCE:t

APFI0A G« 3% faei off 3" damater reflecion TMaxsmum fargas apoly 1or chaan indasr
AXPF303 0 . 8 foat ofl 303 ciffuse white surfaca conditons only. Comas! the facthony for
AYPF303 0 - 14 inches off 300 diffuse whie surace diry or oubdoar applcaicns
RCPF303/LRML 2+ 00 lepd
INPUT: Stardard — 120V + 10% 60 Hz, Oosongl — 12 VOG- Y, +4Y al .15 amps DC Max
Updonal — 120% + 108 80-60 Hz Optonal — 12¥AC; -3, +1V al .18 amps 4C Max ; 50-80 Hz
Optonal = Z3W & 108 5060 Hz Opfonal — 24 VOC, -4V, + 6V al 18 amps 00 Max,

CUpbonal — 24 VAC, —aY, <8V ar 32 amps AC Max . 50-60 Hz.

POWER CONSUMPTION: 5V4 Max

RESPOMEE TIME: 01 sec for orowt, 03 induding relay

QUTPUT: Sencard-Aelay: DPOT contacts rated for 100000 cycies ab 120VAC or 28VDC, 108 resistive, 10,000,000

mechanical. See Fig. A
Dptona - 50kd Slale AC Swilch S5PNOC contacis raied at 2.0 amps Maxc. 1 amps M Ses Fig B
Optionad - "G Logic outpul: SPRNO NPN transisior Vo (sal) = 5V Max @ 10 ma. 1.5V Max & 100 ma,
Veeo =30 VDG Max, =100 ma Max Sae Fig. C1.

Optional - 'GA’ Log owlput:. Dual irangisbar outpul conlaining one NP with same characienstcs as 'G' output

and onea opio4soleied ransigion Ve Sal) = 1.0V Maw. @ drmi. Voso =30 VDC
Max, [c=4 ma Maw. Sea Fig C2

AMBIENT LIGHT TOLERANCE: 10,000 fol-candies of sunlighi

TIMING ACCURACY: Fepeal Accuracy + 1% ACCUracy over axirerms of temperaiure and Ine vollage -20%, + 108 fiypcal)
BOURCE: GaAs infrared LED. Lés-ncehnilely long SENSOR: Sdican pholoiransgisicn

AMBIENT OPERATING TEMPERATURE: -40°C io +55°0 (- 40°F fo + 131°F)

EMCLOSURE: Da Casi Aluminum, epaxy gray paimed, gaskel sealed, WEMA 1,3 4 5, 12, 13 lapped in botiom lor 3 condut
SHIPPING WEIGHT: Three pounds.

Options
SOLID STATE AC SWITCH OUTPUT
Oplo-sotated mac fealures 2éro-crossing end bull-n snublber, Ses Fig. B, Trac flunckons as a SPND swilch or & 5PN
gwslch, depending on phase connection. This cutput is used 1o hand'e loads with & gh répeliion rale or when very
long cardact bl is resded, For 1200VAC onfy, Mot UL Listed. Agd "K' 1o and ol mocel aumber, Example: APF303K
LOGIC OUTPUT
An oppan-colector NPN irensisior of &0 opio-isciabod NPN transistor, See Fig. C1 or C2. This oulpul is used prevasily
I imerlace the outpul of he control 1o loge devicas such as pragrammabke controllsrs, computers and slecrans
courlers. Mol UL Listed. Acd "G or "GEA" 1o end of model number. Examgle: APFI03G
ANTI-FOG LENS HEATER
This ophion consists o & hester ocaled behind 1he lens which warms the lens to pravent mostura condengatien, Tha

healgr dissipalas five (5) wats of heat ai 120WAC. This opbion s recommended for oulkdoor and savere enveonments
Poof UL Liztedl Add an “H" behind tha B in the mode! rumber Example: AHPF303

120VAC and 230VAC, 50-60 Hz. INPUT
This opfion alows tha und 1o operete on & T20V or 230V single phase supply at 50 or B0 Hz. See Fig. D 1f shoulg
be motad thal masmum relay conlact cument should be haived ko operalion al 2I0VAC. Mot UL Listed. Add e T"
EEEH;;E the F i ihe modsl aumier for 120V and sdd an “E" behand he A m e model number for 230V Example
303.

12VAC 50-80 Hz., 12VDC, 24VAC 50-680 Hz. and 24VDC INPUT
Tresn aplians aliow the urets i be ocperated from 12y or 24V, This i ollen desirable cepanding on ihe availabie sysiem
power Suppty, or applicable salely slandards. Sea Figs. O, E. F and G for inpul informenon. Circul gommen is con:
nected 1o Ine case. UL Lishng nod applcatie. Tha inpul code is specfied by & letar falloving the B in the model
numbar, Examples: RAPF303, (12VALY; ADPFI0G, {12VDC); ABPFI03, (24VAC) AWPF303, (2avDC)

E=Tyi0le

10 g = 1 t
B || ] |
¥ | | :.________J
oy i bt it
Fig. A: Saamdard ImpubOutpu Fig- B: Salld Stabe AC Switch Outpant (K] Fig, €1: Loghc Output () Fig. G2 Logic Qulpul {GH)

ELWOOD CORPORATION, 195 West Ryan Road, Oak Creek, W| 53154-4401 U.S.A.
Telephone: 414-784-7500 wrw. elwood.com Fas: 414-764-4294
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Operation T

R

THE A SERIES FUNCTIONS AS AN ON/OFF CONTROL WITH NO TIMING BOARD " |
INSERTED. Tha phasa swilch allows the output to be energized wah tha kghl beam
uniroken oF broken. For LIGHT anerpred cparation, sei the phase swilch in tha posi-
tion labesag “LIEHT." For DARK anergized operation, se the phase swilch i the posi-
fion abaled DR

Fig. D: 120 VAC S0-80 Hz inpul (T}

A sansiivily adjusimen| 18 availanis 10 reduce ooningl Sengitivity, Turt pal counbar: 230 WAC 50-80 Hz Inpul [E)
clockwise 1o decrease sensiivily 24 VAC 50-60 Mz nput (B}
A uncue propartianal md LED alignmaent mdicator is provided. The marne ight “saan”
by 1he serEag crout e brighter i glows, Reduning ihe serstvey pot will reduce in- 2
dicator intarsity, ek
Tre phese swilch also determines whether 1he timear Times oul ght ar Times oul dark, | C#
Tz last digit of tha plug-in smar numisar denoles the acjusiable ime range on wTeng [
corrols. Avaiable iming ranges are shown below. Tum liming pof clockwisa o increasn I
Oesay.
Range Mo. O — .1 - 10 sec. (standard) Aanga No. 6 — .04-5 =ac. ' é}
glﬁm Mo, @ = 0055 sac. Eun{ﬂ Mn.a'i.l' — 253 =t
Enoe Mo, 3'— 011 s8e ange ko, B = 9. 00 sac. (pod], .
Ranga Mo, § — 02-2.5 sec, chg.) Fig. I 12 VAC 50-80 Hx input (&)
Example: AFTIE uses ihe TIG3 iming board wilh the No. 3 {01-1 sec) ome dalay.
Miote: Thess ranges do not apply to the TI200 o TIBOD cards. e (BT ¥ LB R
e
In digcusang Wming functions, tha Eolioweng phrasas will sopear:; r} i:}—-H—-n— ol
Light Enengized - means 1he culpul enengoes whan the sarsor “sees™ lighl LA O ¥+ A e
Dark Energleed - means the output energoes when the sensor “ases dark gl b '|= Y
Time ol Light - radars {0 fiming comrols whosa tima delay begins when tha senson T > @
“soes” ight. Relay reversal oocurs & end of gelay, Lsght beam .
inlerrupton resets ime defay
Timee oull Dark - refers b brming contnils whosa lime dalay begns whan the sersor
"meag” dark Fslay ravarsal occuns & end ol delay, Light beam Fig. - 12 VOE input (D)
restoration rasals e dalay, &k
The timing functons use an RC (resabar-caeaiar] Adtwork o dalermne (he ims deley. P e e
It shiould also be noted that whan using the retay, DPOT cortacts are proeded. Therelone, |" - e
arry relay dction gives two sals of confacts clesing and opening J | T I|
* i aff e
OUTPUT SEQUENCE DESCRIPTIONS: 1 e | i
OnfO: Cutowd responds immediately. Outout may be DARK energeed or LIGHT e |
gnargized, as sslecied by 1he phase swilch pasilion, . =
Single Timer-OFF Dalay: Oupul is LIGHT-anangized, Srme out dark or DARK energized, g e ]
frme oul lighl as selecied by he phase swilch position, Bul- Fig. G: @4 VDC inpul (W)

in wihitt croul prevents Teise ing when power i lumad on,
Single Timer-ON Delay: Sama as above excepl oulput is LIGHT-arargized, time ow LIGHT or DARK-enargesd. time out DARK.
Ore-Shot: Timing is fired By 8 ightto-DARK ar dark-o-LIGHT change. as selected by the phase swich pogibon. Ouipu! delays
de-anargization (drogout)
Delayed One-Shol: Output energizes for an adustable (T1) beginning an adjustatile time (T2) afer the complation of eihar &
LIGHT or DARK sigral. Trpger on esner LIGHT or DARK, signel salectad by the phase swilch pasilion. Buli-
i inhenit Giowt pravents laftsa inp when power is turned on, Oulput pulse dusation (T1) is adjustable from
02 ba 2.5 seconds. Delay [T2) unlil pulse felows normal aviileble Bme delay ranges,
Dual Timer: Cutput timas out lgnt and tmas out dark Cuput mey be LIGHT ar DARK ansrgized, as salscsied by the phass
swilch posilion
Baich Counter: Sei count betwesn | and B9 on two decads swaches. When ihe a8f counl & reachad, outpul Bnergines o
appréwimagely 01 sacond whila count automabcally resats for naxdt batch
Lateh: Output fatohes O &l ha ingtant the light beam s silher blocked or reatored as determined by the phase swilch postan
Lich is released by momentarly interrupling input power 1o the contral
Delay Line (128-bit shift reglster): Cubtput responds in the same paltern as the sgral coourred at e input, only defayed by
the amount of tme daley setting.
Five Function Timer: Can ssiect any one of liva most commonly used lunctions by means of a 4:pasition DIP swilch: (1) Single
timer - OFF defay (2] single timar - ON delay (3] dusl smer (4) one ahot - OFF dalay [5) one shot - 08 delay
Ower or Under Spesd Detectar: Output anergizes in the overspaed condiion and de-enargizes in tha wnder speed condfion
Repeat Cycla Timer: Outpul cpcles on and oll 85 long &% an inpul is pregent
Toggle Bateh Counter: Courts input pulses and swiches the cutput when the predetanminaed numioss (1 1o 8) of cownts 8 reached,

ELWOOD CORPORATION, 185 West Ryan Road, Oak Creek, Wl 53154-4401 U.S.A,
Tedephone: 414-Tg4d- 7500 i elwnod.com Fan: 414-784-420R

g



RPF303 Range Off Retro Surfaces

Surlace Pari No. Max. Ranget Surface Part No. Max. Ranget
3" dig. refllecion Paan 35 fast 1% & 3" refiectar F380E 20 leal
1% oia, rellecior Pas0A 16 feet 1" = 1" ratro 1ape fe10 £ ol

1 %W dia, réllectar Fa3R0AR 14 feet 1" % 1" rafrd tape 3870 3 fest
& dia. reflector P3g0oe 12 teat 1" % 1" ratrd lage TEOD 2 fesal
¥ dis. ‘reflector FIR0C 10 el

NO MINIMUM RANGE: There & no mnimum range with the above retro-reflective materials,

DETECTING SMALL OBJECTS: If obiecis significantly smaller than the lens must be delecied, use a small
ratro-rifheclor of mask down a larger one. The masirnum ght Beam distance
must be reduced as shown above.

fMaximum ranges apply for clean indoor conditions only. Contact the factory for difty or outdoor applications.

How Reflectivity and Dirt Affect Range of RXPF303 and RYPF303

Required
Typical Excess Gain
Maferial - Refleciivity For Claan Alr
Tha table 1o the right shows the typical reflectivi- Kodak White Test Card 9004 1.0
ty of vanouws materials. This determines the White Bond Paper B20% 1.4
frinimum Excess Gan raquired for opearation s Kralt Paper 800 i |
clean ar, Add addiional Excess Gan for dirty Clear 'White Pine Weaad 75 1.2
arviranmants. Biack Polyester Cloth 2504 A6
Example: i matenal rellecivty requires an es- Cid Black Conveyor
cess galn of 2 i chean alr and your dirty en- Beting 1624 5.6
viranment requires an excess gain of 5, than Mew Black Conmveyor
you need an excess gan ol 10 (2 x &) o Beliing gob 10,0
Chnbefd powr malend in your difly afmdafonmeand, Ak Mextel Flalblack
Contral operabng range can then be determin- Paint 4% 225
ed fram the REKPFICA and AYPF303 Excess Gain AULE OF THUMB: When distinguishing one malertal
graphs on page 5 from ancaner, the rabo of one reflectivity (o anatber should
be &1 minimum
Dimensional Drawings
p—1. 11—t ’ 8.0 "
{23 #1034 MO TING HOLES : [
LEFIEE 2
! 1 33— F‘It}
- ¥ —-L
A Series R, R Series with P1193 Weather Shieid

ELWOOD CORPORATION, 195 West Ryan Road, Oak Creek, W1 53154-4401 U.S.A.
Telephone: 414-784-7500 ey, Blwnsd, oom Fax: 414-7TE4-42G8
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EXCESS GAIN

How well a photoglectric control can perform under less-ihan-ideal conditions is meagured in 1Brms af
Excess Gain. Excess Gain ks the ratio of the light signal available 1o the hght ignal neces=ary for \hve control
1o barely work. The graphs batow plot this factor versus range from spaecific targets. If degrading faclors such
as dirt, a poorly reflective surface, or misalignment exist, an Exgess Gain greater than ane (1] IS required
Hew much Excess Gain is required for the applicatian is determined by the cusiomer. An Excess Gain of 35
should be allowed fer light industrial environments, and 5-8 for moderately dirty environments.

TYPICAL EXCESS GAIN vs. RANGE EFFECTIVE BEAM DIAMETER vs. RANGE
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Installation

The B Senes is sasy 10 sel up and instal, The PETS Swivel Bracke! ig- available as an oplion o provide sasy
imstallaton and alignmard. Here is a brig! guede:

t. Mount ine control 1o a solid foundabion 1o avoid a shifl with time causing misasgnmani and arratic operalion

2. Connect LINE and LOAD winng. The relay contacts are dry switches and donot supply voltage of themsales,
Voltage must be applied from an éxarnal source. Plug-n rélay may be remowved for easiar wiring,

3. To make the algnment procegs easier, remove any timing card 1o converl operation lo ON/OFF. Replace
thit card whan alignman 5 comphéle,

RPFI03
4. Power cantrol and move condral andlor reflecior 1o achiava bast alignment. Besl alignmeant is achieved by
turning 1he sensithvity fully clockwise to maximum and align until red LED indicator glows brightest Decrease
iy sensitnaly wunid the Indicator glows dimdy and conlinue aligning to obtain the brightast glow al the lowasi
sengithwly. Alignment is now complete, Secure mounting of the conirgl fo the foundation, making sure afig-
ment | nof degraded. Increase sansdivity 1o maximum {fully cockwiae). Install cover sagurely.

(For applications whena the light Deam = nol totelly blocked o franslucent objects are used, The senslivily
may heve to be reduced lor best perormance. I unwanted source light is reflecting off the obect, aither
angle beam ofl ol perpandicular o he obiec!'s surface or reduce Sensdivily.)

RXPF3I03 and RYPF303

Power (e control, Delarmana the MAXIMUM and MINIMUM sansithvily potentiometer seilings for wour ag-
pecaliaon under actual operating conditions. The MAX is the highess setting where uncesired abecie are not
datected (no LED mcheatar glow), Whera no uncesirad objects are présant this will Ba al full masimut an
the pol. The MIN (s the lowest setting where 1he target object is cetected (LED indicator at full intensity)
There should be an adequate range batwean MAX and MIN for a good apphication. It is often good practice
o make the final satiing jusl balow the MAX point to compensate for dirl build-ep with me. Readings may
alen be taken between Tesl Paoint #5 (identified in copoer) and grourd (OC voiage) to provide an analog
measurement of recelved signal. Use a high impedance voltmeter,

RCPF303 and LRML
Power both the kght source and control. “Aim'' the kghl source so the light beam is centered on the controi
lens, Tha beam diameler at 100" i about three (3) feef and at 50' s aboul two (2) feet

Mo align the control by rotating @ from side to side and up and down For best alignment. Turn tha sensinaty
adjustment Tully clockwise to the masmum sensithaly, Align the control wunhl 1he red alignment indicator is
glowing as brightly as possible. | the indicator glows 16 its maximum inlensily, decreasa tha eamsibivity ad-
justment until the intensity reduces o a faint glow and continue alignment to achieve the brightest LED in-
dicator glow &l the lowest possible senaitivity setting. Mow re-adjusi the LED Light source lor the baghtest
LED indicator ghow on the confrol al the lowest possible condrol sensitivity seliing. If you are spanning a long
distance, you will need a heiper 1o signal you whan the indicator increases in brightness. Whan this is ac-
complished, alignmeand is complete. Turn the sansitivity 1o maxmum, Then replacs covers and sacura moun:
tings of contral and light souwrce,

(Far apphcatans whare the light beam s nol totally blocked or ranslecant objecls are used, the sanstmiy
may have to be reduced for besl perfarmance)

Replacement Parts List

PB46 Plug-in relay FPB4T Rekay socket

PB20 Glass lens (R, ARC, LAML) PBET &-pin P.C. edge connecior

PE21 Dual glass lens [RX, RY) PBE48 4-position terminal block

PR35 Lena gaskset PBE0 Sensitivity Potentiometer - 2K (R, RC)
PBE3 Lens refaining ring PO36 Sensitivity Potentiomeler - 50K (RX, AY)
P1021 Transformear PBZT Base (R, RC, LAML)

F1188 Photolransistor (R) FBZ7-1 Base (RX, AY)

F1186 Proiotransistar (RX, AY, RC) FB28 Covar with wirsdow

P1188 LED (R} PE34 Cover gasket

P1187 LED (RX. AY, LRML)

ELWOOD CORPORATION, 195 West Ryan Road, Oak Creek, W1 53154-4401 U.S5.A.
Todophong; 414-784-T500 wanw.ebwood.com Fax: 414-TE4-42598
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Servicing

CLEANING: Lens: always keep e lens clean for besl perlormance. The lens is glass, so no special care
need De taken when cleaning

Plug-In Function Board & Connector; clean gold-plated condacts with alcohol and a soft
cotton cloth &s needed,

Contral: the cover gnd gasket must be in place &t a8 imes during oparation fo pravent antry
af faraign malerial that can causse mafunclion

LENS REMOVAL: Hook the lens retaining ring and pull it out. The lens should then come out, When replacing
the lens, make sure the lens gaskel |s in place and push the refairing ring in evenly and
firmly. Note that the RX/RY fens is nolched for praper arientation.

RELAY REMOWVAL: The anlira relay mergly unplugs for easy changng.

TROUBLESHOOTING: With the exceplion of the plug-in relay, all components are solid state with indefirde
life, If trouble occurs, the folowing suggestons should uncover the problem, Begin
by remaving any timing card to convert operation to ON/OFF. If control begins fune-
thaning propearly as ONIOFF, check timing card. Do not loosen the two pre-adjusted
sealed screws holding the optical housing on the RPF303.

TROUBLE LIGHT PHASE DARK PHASE
A Relay (cutpul) does 1. Light beam mis-aligned 1. Incompéate light beam blockage
not energize 2. Cpevating range oo kong for See installabon Sep 3 on page &

B. Retay [oulpul) coes
nal de-energize

. Temtinig balow
ML OF @rradic.

0. Refay {output)
actuates but LOAD

conditions
3. Sensdivity set oo low
4. Lens or reflector difty or broken
3. Inpul volage owl of allowsble
tolaramces

. LED or photobranssior mallunclion.

1. Incomplete light beam blockage.,
See Installanon Step 3 on page B

2. Bansithvily zet too high for
conditions.

3. Input volage out of allowable
lolerances

Ingufficient LIGHT me

2. Saneitivity set too high fior
condilans.

4. Input waltage cud of allowable
TCdefances,

1. Light beam mus-aligned,

2. Dperating range oo long for
conditicns

3, Sensitvily =& (oo low,

4, Lens or reflacior dirty or broken

&, Input voltage out of allowablo
talerances.

8. LED or pholoiransisior malfunctan

Insufficient DARK time,

Copper printed wiring under refay socked blown apan due to overload o short
in LOAD circuit. Relay contacts burned oul.

circuil does not responm

FACTORY SERVICE: For direct factory service, send umt with a purchase order 1o cover repair charges along
wilh & descriplion of the problem to AUTQTROMN, NG af e address on the Tront cover

Telephone: 414-T64-F500

ELWOOD CORPORATION, 195 West Ryan Road, Oak Creek, W| 53154-4401 U.5.A.
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