SPECIFICATIONS
Process & Air Connections ...

vk et v VM FHET
Maximum, 0.2 SCFM
Marmal, 0.1 SCFEM

AirConsumption ..o..iveaeas

TYPE P60
REDUCED PRESSURE PILOT

The Spence Type P20 pilotis an instrument quality
controllerwhich produces a pneumatic cutput. The
standard pilot provides a proportional plus reset

Ambient Temperature Limitg........~40" to 180°F control mode with a 3-13 P3G output signal,
Weight. . . 8% Ibs. Other control modes and output renges are available
F*mp::amr:rnal E'.and .ﬁ.djustable E 200% as shown at lefi.
g':' n;ru: ff;:fn F‘ HE”?_{.‘S’E ﬂlrf'l'fﬁ {;ﬁ'?:fll The gombination of a Type PED pilotand a Type EA
RIS ?F' Fl:r c:-r 'FIE;DDPDH;G”;? i series regulator produces a Spence Type EAFPEGD
' el series pressura regulator. This regulatorwill reduce
a fixed or vanying initial pressure o a constant,
OUTPUT CONTROL RANGE adjustable delivery pressure. This pilot is alsc appli-
i 5 T Aand
O 3-15PSIG 00- 15PSIG $§§§*‘é”ﬁ?;fﬁ;ﬁ?,ﬁi;iﬂ”‘“m e
O 3-27PSIG O 0- 30P3IG ot
O B-30PSIG O 0- 60P51G The Type PG miso finds application in switchover
O 12-80PBIG O 0-100 PRIG fautomatic tranzfer) PRV z, both as a primary con-
O troller and as & satety pilot.
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SCOPE

This form provides installation, operation and main-
tenance instructions for Spence Type PEC and
Type TBO pllots with proporticnal plus reset control
modes.

NOTICE

Alternate means — safety valves or safety pilots, for
example — may be reguired to protect the system
should this pitot malfunction. Consult the local and
national governing codes.

RETURN OF EQUIPMENT

Ifit becomes necessary to return eguipment, attach
a tag with your return address and & description of
the problem.

Faor returns within the warranty pericd, ship the unit
diregtly o Spence Engineering Company, Ing., 150
Coldenham Road, Walden, NY 12586, If the unit
is out of warranty, ship it directiy to Ametek Controls
Division, 560 Fennsylvania Boulevard, Feastenville,
PA 12047,

INSTALLATION

MOUNTING OF CASE

The instrument should be moeunted vertically on a panel orwall
whers it will be reasongbly free from vibration shock &nd large
fluctuations ol tempesature. Breckets for panci and suface
rrounting &re standard.

OUTPUT CONNECTION

4 porous medal auiput titer is supplied in the outpul connedclion
od all mukti-mode controflers. IF the autput of the controlleris fad
dirpctly 1o avalve, the filter may be discarded, I the output iz fed
toa valvg positionar or foa small valve, the filter should be e in
the gutput as it contribuies 1o control stabiiity at proportional
bands greater than 100%. For oparation sl nanower Danda and
whare speed of response is important, tha filter may be removed.

SUPPLY CONNECTION

BEFORE AFPPLYING SUPPLY AIR, REFER TO PRESSURE
LIMIT LABEL ATTACHED TO RELAY.

instrument raguires clean, dry, oilktree air. Each contralber
shipuld be supplied through B standard inssdrument diipwalifiter
anrd B reducing reguiator with autemetic relie? walwe. The Soeppdy
aressure mest be reguiated at:

QOUTPUT SUPPLY MIDSPAMN
RANGE PRESSURE QUTPUT
[PSIG) (PSIG) {PSIG)

3-15 =20 =]

327 a5 15

G- a0 35 18

12-60 85 a6
TABLE 1

Avosd gatting dirt, pipe scale, Bures, chipe, oil. plpe compound or
ary Toresgn matter into supply mir ines a5 these may rendar
ingtriament inoperalive.

PROCESS CONNECTION
P60 PILOT (Pressure Controller)

BEFORE APFLYING PROCESS REFER TO FRESSUAE LIMII
LABEL ATTACHED TO INGTRUMENT.

Prossune cannestion & W' NET (std)

In & pressure controlled process, the pressure 1ap must be ina
representative location and shoubd not tend lo become  air
bound or waicr legyed as these acticns will tend to give srralic
and errcnecus measurement which will in 10rn causa arratic
canfral. SEE ELEVATION ADJFSTMENT.

PROCESS CONMECTION
T&0 PILOT (Temperature Controller)

instal bule in piping or apparates ab & point whane oo cince-
igtion or agitation la sesured, This will keep lags to'a minimum
and will assure hest possibée contnol,

When bultyia of union ar sepable socksl ype, install union hub
or socket indo he eguipment first. then insert bulb and Sckn
place with atteohedd swived nul. Avoid sharp bends or kinks and
nesedr cul connecting ubing,

ELEVATION ADJUSTMENT

INSTRUMENT SHOULD BE FACE OF TRAPPED AIR OR
VAPOR SEFORE MAKING ELEVATION ADJLISTMENT.

When a cormaction is necossiry, the process and satting poiners
must b moved upscale when the instrument (2 above the
process ling and downscale when below until it reads lne
aressure ingterad of pressure at instroment level, The comection
gmounts fo 1 PEI ior 27.7° HeD (B, 9kPa) and i propostional o
the specific gravity of cihier liquids.



INTERIOR VIEW

SET POIMTER
{REL

SUFFLY GAUGE

NOZILE

RELAY

PROPORTIONAL DIAL

BAND ADJUSTMENT

FAGCESS POINTER
[BLALK)

DAL

CLITPUT GAUGE

CHASSIS

SET POINT KNOB

FLAPPER

RESET VALVE

FEEDRACK CAPSULE

FIHGUIRE 1

CONTROL ACTION

SELECTING ACTION

Dedarmine whether a rise in pressene of lemparniure should
open arclasethe valve, Posifion the norzieas shown in Table 2
End rodate the proporiional dial so that the green poinber s in the
“A" ar B sector for & given coniiolier

Tvpe EA and Type CA series reguistors and Typs: A Series contnod
valves have an Eir-io-opon action, Type G genes coniral valves

REVERSING ACTION

Supghy air b controlier is necessary for this operdion. Loosen
nozrin sorew one half wrn and rotale nezzle unii # s goinling
souarehy st flapper blade, Tighten serow. Turn proportionat dial
b appeoprate zono.

I utput gasege dops not show full supply pressure when flapper
i held against nozrie, residjust nozzle,

and airoperated dessperhaaters requing wir-lo-closs.

IF AM AND THE THEMN THE AND THE AND THE
INCREASE IM ACTION ACTION OF THE NOZILE GREEM
PRESSURE OR DOF THE CONTROLLER POSITION POINTER

TEMPERBATURE MUST VALVE IS MEST BE MLUST EE IN ZOMNE
—_— —————— — ———
CLOSE VALVE AR 10 GLOGE DIRECT Q '>] B-BLArk
DPEN VALVE A% TOD OPEN
CLOSE WALVE AIR TO OPEN REVERSE {j:v ‘/'9 AAWHITE
OPEN YALVE AlR TGO CLOSE
TABLE 2



SCHEMATIC
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PRINCIPLE OF OPERATION

Coninad podnd pelling s acoomplisled by g B ad) s
el fo Awengy e entfire outer movemant up or down argund
prent 5, The sedting molsn s lad 1o e indicaling mawement oy
ling BF and & ohown by sal podivted | red)

Thie low Bl e faiay & o eus Ui S o0 SE e D0 e |8 not
changing, A change 10 the protoss Chuads 8 changs 7 the
flapper nozzie gap thus prodecing 3 change of nozzie back
pressuse which ohenges e loios sxerted by nosse dinohiagm
The resutting oece imbalencs causse The salve gtem En movs fo
& rad Do N edther opsning the inlet oo allowtng supoly alr e
wnler s DubpUL or oo ning e schaoet port schseating output
gir. Either of these changes contimue uniil The fore densioied
by the sulpul diaphregni balances the foce of the socele
dRaphragn anmd equEiriem s restnred

Tha functiof of the soaet achon m Lo elomnate the propartanal
oltss] Daduesan e MeRing pRocess a0 the setooint Bnd 1o
accomplish this in iy shortes! possbile tune withoul creating
ineiabiity o the proportonsd conirod aotion,

VWhan Hup_rllll;l! waker in shil, the ropet actean b dleninelsd and
the conarodiar oparstes 83 B proportional imstrument, When the
resiel walve B pel 10 1he proped realniclicn, the resest restnotion
and resst chambar form a resistence-capacity network which af

[ITET deinya lhe Balance &irosa ihe dapalile, but, Ina delnits birmes
partad, produces couilirium and restones the praceas o The et
L

With 8 decraase in process presaure the following eoturs

1-Process ooinias I_Bll.‘;h.] fotates COUnDErcis Kisa |
from g dowrwmrd maolon of 1GH

2 - Lever BLD rotates clockwiss {ow] from a downward motion

of AH

A Arbor PP rotabos cow causing Happer 1o mealnct nozzia
Tow

4 - Supply prassure teeding fuu realricicd eapands noztie
dmphmg.

5 - inlet por opens 8nd exhaust port closes,

B - Cutpul préssare on cuipsd geolpe inGreases

7 - repdbnts anpauls axpands moving link JL to 1%a gl

8 - PFropgrisgnal Fak M piveding abou? B cauee ink JK fo
MOWE LTAEn

Bl - Levei KO fotales ow about B causing leved BED 10 rotote
oow nhout B producing Bapper mobon offselfing inpat
el e B

10} - Erpisilibires bn rosshod wiln (he change s sulpol pope.

tional to the chargae in inpat.
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MANUAL CONTROL AND START UP

Soma processes mas be broughl w o condial point manwualky
& Lhefirst overashoof on aiart up may be weall bevond permissibie
limits. in addition, manual operaticn of process provides &
means of dizgnosing difficulfies in fhe process which might
ordinarily e attributed to the controlier,

TO START UP MAMUALLY

Cipen resel vahe tell by tuming resst kmob clockwisa o stop
Mote controller action {direct or reverse). Idirecl acting, set red
pointer weil below black pointer and desingd walue. 1 reverse
acting, sl red pointer well anowe bleck pointer and desired
velua, This will cause controdles o pul oul Tull cwtput pressurs.

Adjuet reguistor manuely by adiusting air supply resgulalaor.
VWhen process is under contred, note air cutput preasura;

TO SWITCH TO AUTOMATIC

Shut raset walne by turning resot knob countercloskwise o siog.
mWove red pointer back toward desired vaiee wntil output pressurs
jus! deops. Resiose full air supply preéssure. To cormect valve,
adjust rod pointer 19 be sure gutput pressure = brooghl (o exact
vElue notad dunng menual controd

T1J-I1il"ll‘:.“- |"_‘-I'I:H:El:| ure Tor progarticaal | -resgel Controlers mEy now
b folloswesd, IF imstrumeent is alroady hanedl resel valse may be
sel ab praviowshy daterminad walus.

TUNING CONTROLLER TO PROCESS

Mote action of cortrolier [réeserse o direcll 5elred oornier 30%
abwwee black pointer f direct, 30°% Deiow Dleck pointer if reverse
gcting. Opezn réssesl wabes lully by luming cleckwize [o stop. Hold
far a few gsaconds, then set reset dial between 002 and OLG
minuies per repaat. 3e1 proportional band at 50% (grean pointer.

Turm an supoly air: Qutput of controlicr shoold remain zere. Drain
dripwell threegh its drain vatee Adjust regulator fo required
supply pressune® Sel red pointer bo coincide with black pointer.
Output will alowly increase, Whan ouipat reaches mid-gpan®,
quickly turrn reset dial counterciockwias (o siop. Gutput shoukd
hald al mid-span. Instrument is now ofseraling as a proportional
controlkar, Set red pointer to desired valua,

Wetch controd oparation. i confrolier vanabie cycles, widden
prepartional Band In teps untl stabde. Note period of osciliation
af controlled variable when red painter is moved a amall amount
up or down, The perod is the time batwaen two maximum or
minirum peaks. f conteolied vedable izaluggleh and wandering,

= SeaTabie 1

reduce proportional band sstiing in steqs, until controlled variabbes
is fittory or oycley 3 bil. Mode peericed ol cyefing in minutes.

Increase proporticnal band 1p2-2% times the band setting which
was obtained by preceding mathod, Reset walwe may b sel ior
Hhe same tiome ag the period of oyoling

The: aboue sellings ane suggested values and may e vened
depanding an the specific requirements ol the process.. For
more stability, widen proporticnal band andfor ingrease he
re=fed tires, 1! process is foo sluggish, reduce proportional band
and/or razet time, Mote that a litte lpss than aplimum resat tirme
iy causs coycding while aven thrae to four fimas ootimum may
ik litgle ifferencs, This is particulary true for processes with
slow Toad charges.

Affpr peoeess hag stabifized, the red and black pointer may ndol
e coincident, To synchronize, bald hex hub of red pointer with
0.25" wrench end turn pointer, pashing if neser ils centertoavold
heading ik

TROUBLE SHOOTING

PROCESS

Whean it is imdicaled thal tha difficuities ara in the process (by
ranual control methed or other disgnosis), asystematic chwck
procedurs is suggested.

LOW OUTPUT PROBLEMS

Check loakage in the nozzie ine connections at the nozzle and
at the relay. |f satisfactory, remove fzible fubing fnom relay and
close hoba with linges if presgure incraases, the probiom is in he
nozzle pesembly. Remowe nozzle assembly. Clean or replace as
necessary. |F preasure does not ncrease, the probbem is in the
reley. SEE MAINTEMANDE — BEELAY.

HIGH OUTPUT PROBLEMS

mcve flapper awsy from nozzhe. IF gutpul decreases, check
fric:lican im shall_ linkage and overtrevel spring. If outpul does sat
decrease remove nocrke’s Hezible tubing &t reley. | output
decreagas, the proidem 35 in the nozzie ansembly. Remove
nozzle assembly &nd clean or replace &8 necesaary. If output

pregaure doas not cecroase when thoe nozzie line at e relsy ie
cpen, the probiem jainthe relay, SEE MAINTEMANCE-RELAY.

OUTPUT CYCLING PROBLEMS

This ditticully will manifest itseif by the appearance of prosesa
oyiling when (here had been none before. Bofore procéeding
with &ny other cheschs, incresse the proportional oand setting to
delermine if this stebifizes the process. 1T it does, go through
thi TUMING PROCEDURE. Hwidaning the band does nod Bekp,
thie feadback muzy bas incperalive.

Zpl the propartional band &t epprodimately 5%, Rapidly change
sat point around beck poinler and cbsenre output motion of tha
{eadhack assembly, & clogged lube or broken feadhack wil
shaw no auiput moton.

Tha reset feedback assembdy may ave g ek in the resel vile
whith wauld equalize the pressurs botwean tiwe resst chambar
{outside capsuich #nd the inside of the capsule immotalizing the
jeadback To remove and clean the resel vales, 86 BMAIM-
TEMANCE - FEEDEBACK CAPSULE.



MAINTENANCE

GENERAL

Oirzein ciripvad] A requiced 1o prevent acourmualaled water irom
aniering instrument.

Al regular intereals:

Fush nozzie orfice cleanar bution in the side of tha relay,

Verify process pointercalibralion, as process condilions may
CRUSE OWErTandging:

Checkconnections inside and cutside ingtnemeant and mownt-
ing holts for tightness, especilly under vibsdion condiions.

RELAY (Fig. 3)

REMOVAL

Drigconnesct seppdy - and oulpul piping. Aemove lexibie tobing
from mozzie connection and feedback connection

Alzo remoss floxibde tobdng froen oudpul gauge conneclion.
Femaove four mounting scraws on back of case

SERVICING

Ehould the exhaust or inket port become foubed with dirt, thers
wil be an audible lesk during condral. To determing wiich seal

SUPPLY GaAUGE

I ROLLLE
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requirgs atleniian, mave cantrdl Boind taablaintull I:Il.Ftl:lUT.lflﬂﬂ‘H.
iz gudible, exhaust port requires attention. I thore s no beak,
mave control point to obtein zers outpul If reiay leaks. inlet port
raguires attaniion.

The inlat port can be serviced by removing the cep nut at back of
instrument. Do not loge the small spring in the cap. The vale
stem can be removed and cleansed in solvent, The inlet pod can
be cleaned with 2 colton swab dipped in solvenl The exhaust
port sesd e b serviced by removing the sicmounting Serews.
Separating the diaphragm aszembly from the relay may reguire
some lorce, due o adhesion batweean the rubber and metel. (Do
ned darmieges the rebber diaphrrgm). Exhaust por czon be cheaned
with a cotton swab dipped in solvani,

PFUSH-BUTTON ORIFICE

Ramowa from the relay biock for cleaning using 0.507 apan and
wrench. sccumulations of grease, dirt and cil may be removed by
soaking in @ suilable solvent. When relnatalling, tighten just
encugh o insure ng leakege around metal seat al ip endl

When lhe reday & reassemblad o the instrument, chock by
opening and closing the noezle manually. Output should go to
lull supgly value and 1o zer.
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FEEDBACK CAPSULE (Fig. 4)

To replace Feedback Capsule — unhook link ai proporticnel
band disl. Remove feedoack lne from relay, Remove e reset
plock mounting scress: Replace in reverse osder. Sea ALIGN-
MENT lor pointer sdjustmant

Tareplece Valve and Filter — loosan two valve screws (5 furns
withcut remiovingl. Pull up and rotale cdockwice until tabs on
vahve are clear of the scraw heads. Remove and replace in the
revarsa order.

To clean Yalve and Fllter — remoer valve gin by disengaging
tansion spring from slofted end of pin. Clean seat and pan wilh
suitable solvent, To remow filker, first remowe bottom 0" ning.
(e ol gt 07 ring on tension spring.) Remaowe filier and clean
with solveni.
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FIGURE 4

Alignmant — with all components assambled and Suppiy airan,
proceed B8 follows:

1 - Bet proportional band &t 1T0%.

2 - Tpen ragat vaive by turning hully clockaise to stop.

3- St red pointer for full output,

4 - Reduce supply pressure uniidl mid-span output ks obfainecd

£-5hut resel valve by turning full counterciokwese [reset
chamber now hasmid-span output preasune trappded nside
and controlier will act like a propoetional controdlen),

5 Aeaiore sypply pressure o cofmact pressuns.

7 - Move red pointer with setting knob untif culpul pregsurs is
At mic-SpE.

E - Tum gropertional band 10 rasimun esdting, Cutput pressong
should not change morg than 108 ol cutput span.

o - To obtain mid-span cutpul presaure, looson loshing nuts
angd moyve gdjusting Hnk to thee befl o right, Tightan locking
nuts.

10 - Redurn band to 105,

11 - Repeat steps 7 threy 10 until cutput does nal vary more
tran 10% of output span when the proportional fand
chamges,

12 -1t red pointer does not coancide with bleck pointer al mid-
span gutput. fold red pointer huts with 0.257 wranch &nd
turn red ppinter until it coincides {apply tomgue nearhobto
avohd bending pointer)

MEASURING ELEMENT

ANl bourdon wbe, metal diaphrgm and femperature measuring
gloemenls are interchangeablea.

CALIERATION AND TRACKING INSTRUCTIONS

Al megsuring elements are cailbrated vaing the same adinsihnenis
on the indicating mowemenl. T make theae ad|usiments, The
dizl must be removed. The diglcan be remavesd withaut remaovieg
the pointers; (1) Align ihe red and black pointers wsing e set
knob, (2 Loosen the two dial screws and (5 Menipulate the
ellipltical centar hole owver the pointars.

CALIBRATION OF ELEMENT ({Figure 3}

1 - Belect three pregsures of lamparetures at of near the
loverar gnd, thesomnies and the opper end of the dial range.
Fortuture refarence, theso will be known as valeas Po, Po
and Pu.

2 - Disconnect the control link {eiosest to chassis) &t s
uppers end. Spring the retainer clip open jusl @ncugh 1o
disengage 1he ball trom besering bole

- Anply Po {lowar end of rangie) b Ihe elemeant and note
black painder reading. 1Hit does not read correclly, kold the
hex hulo of thee poirter with 0.25" wrenceh and turn pointer
b propes value, CAUTION: Apply torgue near center of
pointer to avaid besding il

4 - Apply Pu (upger value of scale) fo element. Nole pointer
reating. IF pointer reads too high, dimension © mest D
increased. |§ the poinlar reads too low, dimension sl
e decreased. Remove dial and make adjusiments as
Enllows:

a-To increase O loosen ook soréw 1,/4 turn and turm
range adjust hex toreard. Foresch percend of Smos, heax
should be turned about 174 lum. Make propear adjust-
ment. Tighten ook scraw

o~ To decroase G loasen ook soraw 104 turm and furm
range adiust box back 14 ture [or @ach percent of erros.
Tlgitlﬂﬂ | el Boreny.

5 - Replece dial and apply Po. Resaet biack pointar to progs«:r
szading, apply Pu and note reading. Make adjustmants as
describad in 4 sbove. Conlinue adjusting and besting as
per 4 and 5 until pointer reads correctly al Po and Py

T
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FIGURE 5

& - With diaf in piece, apoly Pe =t center of range) fo the
alement, If pointer reads low, Ank dimension L must be
increaged. If pointar reads high, L muet be decreased,
Remove dial and make sdjustiments as [ollows:



CALIBRATION OF ELEMENT {cont.}

a- Locgan link screw and lengthen or shodten link s
required. Note resuiting black pointer movemant. For
cach percent of erar al Pe, move black polater sbowut
a0” Tighten link screws.

b-MNow restore black polnter 9o approximately onginal
position by loosening Soalbes shiape adios] ecrew 172 turn
and moving the sagmant, When pointer & back to
orsginal poaition, lock scale ahapea screw.

¥+ Raplace dial and apply Poto elemenl Adpes] bisck pointer
to read correctiy. Apply Po and Pu. Note emrmors.

B-f rror gl Pu o i olwiecs error ol Po make only fEnge
Edjuatrmants 4 and &) I not, make only scale shaoe
adjusiments (& and Thuntil the ercorat Pu i twice the emor
gt P Then make range djustments per 4 and 5,

TRACKING OF POINTERS {Figure G}

1 = Reconnect control ink fo alegmant and turn ga seppdy i
Trap mid-span oulput pressure in the reast chambar as
describad in TUNING CONTROLLER. Set band ai 10%
amd proceed with steps 2 thru 5

2 - S5gt glement at Po. Mowe red pointer with knab o obbain
mid=gpan cutput. Slip rad pointeron its hub sothat it poings
1o Pa and is coincident with the Dlack pointer.

3~ 5at element at Pe. Move red pointer with knoty i ohilain
rhid-span cutpul Note whether red podnter is abowve or
balow black pointer Repeat Tor Pu.

" TRECERG A0 STHENT

FIGLURE &

A4 - If red pointer reads below black pointeor at Po and Puo,
dimension T musat be decressed. If above, T must ba
increased. Bamowe dial and make adjustmeants as follows:

& - Todecrease T (red pointerreads below black) loosan
bk serew on the upper segment 154 tum and tunn
tracking adjust hex Deckwand 1,4 furn por peroent of
fracking error at Pu.

b-Toincrease T (red pointer reads above black): BDosen
ook goraw 14 fum and turn tracking adjust hexformard
124 furn per percent al racking ercorat Pu.

5 - Replace dial. Set element 8t Poano repeal 2.3 and 4 until
redd pointer coincides with black at mid-span outpat for sl
values of measured varieble,

BOURDOMN ELEMENT (Figura 7)

To remaova — réemoss Two Sorews on back of caga |'|I:H‘C|il'lﬂ PReoass
connaction block. Unbonk long cantral lisk 28 is lewes end. This
is ihe back link, closest to the chassis. Aemove shoulder SGrew
to st point link. Bereaes hree alamanl mouniing screwa. Tha
uppaer soraw is reached throegh the dial. Boassemble in réverse
oedir.
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To clean - if pointer action is sticky, movemeaenl pivals and teath
are probably coated with gummy oif. This can be removed by
soaking entire element in goifable solvent. CAUTION: Remove
dial before immarsing.

To disassamble - if movement is damaged jufually Broken or
twigied hairspring or worn teathi it is necessany (o disassombls
glemeant. Femove dial by looesning two dial scraws. Remove
miovemeant by unhooking measurement fnk and Ieosening twa
movement mounting screws. | movemant can e repained, do
ned ipnsen range adjustment screws as indicstor and tracking
calipreticn will be retained thys roguiring no libration. Reas-
sembde in reverse grder

To callbrate - use atest gauge of known acouragy b oompire:
with Glack pointer readings. A dead weight taster is satistactony
it @il in element i ool ohjiectionable, See CALIBRATION AND
TRACKING INSTRLUCTIONS.
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