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Thiz instruction manual applies only to Hydraulic Position Regulator
models that are DIRECT ACTUATED: Included are the following model
options {complete code descriptions are listed on Page iv):

a. Model F-04632-00-A01
b. Model F-04632-00-A02
c. Model F-04632-00-A05
d. Model F-D4632-00-ADG
e. Model F-04B632-00-A07

For Hydraulic Fosition Regulator models that are DIAFPHRAGH ACTUATED,
please refer to Instruction Manual EF-04632-2. 1t includes theose
following model optiong:

£« Model F-04632-00-A03
g« Model F-04632-00-AD4



TARLE OF CONTENTS PAGE
PRODOCT HODEL NUMBER SELECTION .cccscznsmananaas wssRRsEE s R ss dw
REGULATOR cscvsssnnnnnmnns R A EEA AR AR R I P |
APPLICATION .ovessnesesccsasnsannssssasssnnnnmmsasossbsananasnensans 1

ITHSTALLATION ..scssssssassmnsansacas FEFEssBIsI R AR RN RN R EEEFEER BTN 1
E“l‘thﬂlﬂ'tl’ Inﬂpﬂﬂ.tiﬂﬁ AR e EEREEEEEE S SRR R R R ] 1

LOCATION ..couus e e R T T N e M e e ke e et e R
LIMEAGE ..caucassssssnanarans s aadsssssssfasnaennnuaaasssssssnsesnnnns 1
HYDRAULIC POWER SUPPLY «uvcssrceuscsscassasssanssnansssannaansasnsnss &
LOADING PRESSURE PIPIHG ..cscesssnnnana T T seananns 0
OPERATION .csvesscnnncacnnanss S R T e S e S et o i
CYCLE OF OPERATION .vvccscacnnanicass srsstanirnssssssnsasanannsresny B
DIRECTION OF MOTION .ocevscvcsssnncnnnnans FEsessRE s e e PR,
PILOT VALVE COMSTRUCTION sevvcvccncssans FEssERsERE LS nE samanns 3
PRIHGIPLE OF WALVE OPERATION ....o.acvvansasss FEssssssamssnsasaEEER e B
IHSTALLATION PIPING ..ossecsccnnnnnaeaa B aves B
PLACING POSITIONER IN SERVICE ..svsevcnusns P R R e W
DIRECTION OF TRAVEL ...csscvvcsscnvncannnns R
PILOT VALVE SETTING scuvsccscasnsarnpnsesrasssssssassanasnsanssnsaas 7

mImmE‘E‘ F@gEEEEE A E RS R AR ARdRRERFREEFE IR A A FEFEFFIETAERNRERDS T

o

.HE.TH'DD GF PH‘UDUEI'H’E E.l'l-" SIME BEw R R R EF R EEEEEEEEEEEEEEE R EE s EEEE s s aEE

POSTTION INDICATING RELAY scicsevansssnssnsssrsssssssanannnnns R
FUNMCELON cassssnsssss s ssarmamannanen s 88888 ssspssasnsnennt R
Ffi[‘lf'i.l'hll,ﬂ of ﬂpﬂfﬂ_tiﬂﬂ S EEEEEEEE R RE R G RE R RS EEEEE R G R
InGEAllAaCion sosssssssssssssssnsnsseseasa s s eaeraesnnnnaaansss

To Put Belay in Oporobtion sssesssisssssssssassossnsanmansassans

L= == o]

MIHTEMWE ﬂﬂ‘n ﬂﬁLlﬂHﬁT[ﬂH FEEEE R N O B A A A O R BB
CALLDTATLON ssassassssssssassomnenasdsédt FEeassssnumenmnmursnsn 1

(=R -]

CUSTOMER SERVICES .ccuccsssssssssnnnnsssnsstsssssnssnnsssnnnnsnnsss 10
Start Up & Maintenance (Field) Service .c.ovvecennancaininaes 10
Rﬂplif Servitn AR R N R wes 10
Parcs ﬂ[dﬂrin; Procodure sissssssssssnsnssssssammnsasnensnun wa 10

=
r



TARLE OF CONTENTS - CONTINUED
REFERENCE DREAWIHGS ‘ PAGE
A-753471 Loading Diaphragm Assy W/O Limit SCops .ccocscassssssass 12
B-755284 Air Control Valve Assy, Ind Belay 5-72, B=72L sssssssass 13
B=7659551 Loading Diaphragm Assy With Limit BSEOPS ssssssssssssciss LB
B=771425 5-72 Regulator with Horizontal Return HMotiom, -ADl ..... 15
Y=7002-14C 5-72L Regulator for Long Stroke Horiz Cylinder,; -ADZ ... 16
B=772815 Vertical Cylinder, 5-72L Regulator, 72" Stroke, special 17
B=772816 56-72 Reg., Swm.Case, Lrg.Pilot, 24"-48" Stroke, -AD7 ... 18
B-772817 8G-72 HReg., Sw.Case, Sm. Pilet, 36"-48" Stroke, =-A06 ... 19
C-75899% Small Pilot Valwve; 5-72 Bepulator sercsssssssssnssssssss 2]
D-768697 Large Pilet Valve, 5-72L H:gulutnr ----------- R rese 23
D=769210 Position Regulator; Horiz Return Motion; 72L; =AD2 sss:s 25
D=769552 Position Indicating Belay; <FO0l & =FD2 sosssssssssssssns 27
p=771932 FPosition Regulator; Series 72-DIL; =ADl .oscccssvscssses 29

D=772811-13 Position Begulators; Series 5G-72 & BG-72L,
Horizontal Beturn Motion; —AD5; -ADE & =AD7 sssssseses 31

iii



MODEL CODE: Hydranlic Position Eegulater,
Complote Hodel Code:

Hodel F-04632-00- =

F-04632-00

Suffix Codes — A

SUFFIX CODES & HMODEL WUMBER DESCRIPTIONS

HBydraulic Position Regulator ...esssessssss Modal F-04632-00-

Euffil ﬂ IEEEE unit} EEE A S EEEE R RGN E N R R R R R R R B R R R _{A J

—(AO1) Small case, small pilot wvalwve,

direct actuation,

horizental or vertical motion (H771932).
=-(A02) Large case, large pilot valwve,

direct actuation;

horizental or vertical motion (H769210).
={A03) Small case, small pilot valve,

diaphragm actuation,

horizental or vertical motion (H772212).
={AD4) Large case, large pilot walwve,

diaphrags actuation,

horizontal or vertical motion (H772213).
={A05) Large case, large pilot wvalwe,

direct actuation, reduction gears,

vertical return motion omly (H772811).
={AD6) Small case, small pilot wvalve,

direct actuation, reduction peaTs,

vertical return motion only (H77T2B12) .
-(AD7) Small case, large pilot walwve,

direct actuation, reduction gears;

vertical return motion only LH7T2B13).

EI.Ifl:'i.I B [Ettﬂkﬂ]‘ BRSSO ma ar m  fEdE

[-AD1-AD3 only]
=(BOL) 2.5 to 7.0 inches
={BO2Y 07.]1 ta 12.0 inches
=(B03)Y 12.]1 to 1B.0 inches
[-ADZ-AD% only ]
={BO&) 7:1 to 12.0 inches ACTUAL DIMENSTONS

-(BO5) 12.1 to 18.0 inches

=[BO&) 1B.l to 24.0 incheas STROKE: inches

=(BOT) 2&.1 to 3I0.0 inches

-(BOAY 30.]1 to 36.0 inches "L* Dim: inches

[=A05 only]

-{BZ1) ©O0.0 to 36.0 inches
=(B0Y9) 36.1 to 72.0 inches
[-ADE=ADT only]

-{BZ2) 00.0 te 25.0 inches
=(B10) 25.1 TO &48.0 inches

iv



HMODEL CODE: continued Model F-04632-00

Suffix C (Loading Diaphragm) sesesansas sersnsasnansnsssnnss =(C ]
[=AD]=AD3=-AQ6=-ADT only]
-{COl) 0= 5 PS51G, without limit stops
-(C0O2) 0= 5 PSIG, with limit stops
={C03) 3-15 PSIG, without limit stops
=(C0&) 3=15 PSIG, with limit stops
-{C05) 0=30 PSIG, without limit stops
[=AD2Z=-A04-A05 only]
-{C06) 0= 5 PSIG, without limit stops
={C07} 0= 5 PSIG, with limit stops
-{CO8) 3-15 PSIG; without limit stops
-{C09) 3-15 PSIG, with limit stops
={Cl0) ©0-30 PSIG, without limit stops

Input signal is PSIC {(closed slide walwe),

o P31G (open slide walwe).
Eg., Forward 3-15 or reverse n:ting 15=3 PSICG.

$uffi1 1] {Fiﬂdhlck] B E S BSOS SRS R EEEEEE RSO EEEEEEEEEEE &S EEE RS “En_*}
[=AQL=AD2=AD3=A0S only] lefe | right
bot|top |bot [top

—-{DZ1) Horizomtal
—{BZ2) Vertical

{also check one of below selections)

____ Right side, extends right to opon slide valwe,
Right side; retracts left to open slide wvalwe,
___ Left side, extends left to open slide valve.
Left side; retracts right to open slide valve.
Suffizx B [Filot Valve) cevevscsssnuans e s ks LR )
[-AQ01-AD6 only] T
-(EQl) 30— T4 PS1G

~{ EQ2) 15=149 PSIG OFERATION PRESSURE
-(E03) 150-25%0 PSICG
[ -ADZ-AD5-AD7 only] PSIG

-(ED&)  75-149 PSIC
-{ED5) 150-250 PSIG
[-AD3 only]

-(ED6) to 90 IHEH: CYLINDER DISPLACEMENT
=(EOT) to 130 LNCH, 3
-(EQ8) to 350 IH::H3 ILHCH

-(EQ%) to 700 IRCH™

Euffi& F EPﬂ!itiﬂ“ Ttﬂnﬂgittcri B EEE N AN EE R R EEEEEEdEEEEEE _IF__}
[=AD1=AD3, Horizontal Feedback only]
=(FOl} Poeumatic transmitter w/ air supply.
| =AD2=AD4,; Horizontal Feedback only]
={F02} Pneumatic transmitter w/ air supply.

Dutput signal is PSIG (closed slide wvalwa),

to F5IG {(open slide valwe).
Eg., Forward 3-15 or reverse acting 15=3 P5IG

L)



MODEL CODE: continuecd Model F-045632-00

Euffix G {Pa:itinning Enm_J'_ T T R L R R s ""{G }
-{GZ1) Blank cam
-{GZ2) Factory cut cam: __ limear ___ Bq.7oot
square

={GZ3) Special
Factory Cut Cam:

SHEEII._! H Hhul: Boot & Return Arm LiﬂhlL GEEEE B R B R R R R EEEE '{H_]

[-A01-AO3 only]

~(H01) For "L"=15-18 inches. Typical uwae with -Bol.
-{H02) For "L"=18-21 inches., Typical use with -BOZ.
~(#03) For "L"=21-24 inches. Typieal use with -B03.
[-ADZ-A04 only]

~(HO04) For “L"=21-24 inches. Typical use with -BO&4,
~{H05) For "L"=24-27 inches. Typical use with =BO5.
-{H06) For "L"=27-30 inches. Typical use with -BO6.
-{A07) For "L"=30-33 inches. Typical use with =BO7.
-{HO8) For "L"=33-36 inches. Typical use with -BOS.

Suffix I {Fipt GIP} sEEEEmNEEEREE R R EAEEERERAR R R RS -tl_:]
[~AO5-AOG6-A0T only]
-(I0l) Return motion down
(102} Return motion up

Wi



REGULATOR

The Model F-04632 Hydroulic Position Regu-
latar consists of o cost iron case upon which
are mounted a loading diophrogm assembly, an
oil pilot valve assembly ond a return motion

assembly.

Such o regulator is illustrated by Figure 1.

There may be certain voriations in the arrange-
mant of the return motion to occommodate a
vertical or horizontal position of the power

relay cylinder,

Regardless of the arrangement or size of parts,
the principle of operation is the some for this
type of positioner.

APPLICATION

The Hydroulic Positioner Series 72-5 or 5-72-
5L is used to regulate the position of an hy-
draulic piston operated slide valve. An air
loading pressure received either from o con-
treller or o0 manual air looding station is used
to contral the actionof the regulator and hence
determine the position of the slide valve.

The atteched curve, Figure 72-2, illustrates
the relationship between the air pressure ap-
plied to the looding diaphragm ond the power
piston position or valve siroke,

The part areas of the pilot valve of each posi-
tioner are designed to occommodate the diffe-
rent sizes of eylinders to provide the required
operating speed. Drowing D=771932 shows the
construction of the Series 72=5 Position Regu-
lator. Thase units are used for smaller size
power cylinders, The lorger size power cylin-
ders are provided with o Series /2-5L Positioner
and the construction of this unit is shown on

Drawing D-767210.

INSTALLATION

The Position Regulator is shipped packed in a
case as a complete unit. Some of the parts
ore bound with wire to prevent breakage. The
wire should be removed after the positioner is
completely mounted.

Purchaser's Inspection

After unpocking the instrument, check the
packing list to moke sure that all items listed
are present, Report any missing items to Hays
Republic Division immediately. If there is
domoge due to improper handling, notify the
transportation firm. Any domoge claims con-
carning items shipped F.O.B. the foctory
should be negotiated with the carrier respan-
sible, In such coses it is odvisoble to retain
pocking and carton for the cloim odjustor's
inspection. |f shipping blocks tie down cer-
tain components, do not remove them until
the instrument is secure ly mounted,

LOCATION

The Positioner is mounted as an integral part
of the power cylinder slide valve, Figure 3.

LINEAGE

The linkoge connection should be made up
with reomed holes without any lost motion,

and each pin should be held in ploce by two
cotter pins,



TYPES OF CHARACTERISTIC CURVES
FOR

SERIES 72 POSITIOMER

AIR LOADING PRESSURE VS VALVE POSITION

1-STRAIGHT LINE CAM
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HYDRAULIC POWER SUPPLY

The power necessary to octuate the power

piston of the slide valve is furnished by oil ot
250 psi goage. The size of the bleed off valves
in the unit are designed for this pressure and

any marked deviations in this pressure requires
a suitable change in the bleed valve orifice.
Changes of plus or minus 25 psi will not offect
the eperation.

The size of the oil supply end drain connec-
tions is determined by the size of the power
cylinder, These ore generally either 1/2-inch
of 1 inch standard pipe thread os shown on
drawing D-771932, Since the discharge from
the pilet valve is by grovity, a vertical drop
of at least 18 inches must be provided in order
tokeep the back pressure ata minimum, These
units will not operate ot o bock pressure, If

it is not possible to have this amount of drop,
a pipe larger than normal should be provided

to serve os o reservoir for sudden changes in
mavements of the pilot valve. The harizon=

tal run must have a pitch of 1/4 inch to the

foat.

LOADING PRESSURE PIPING

Copper tubing, 5/16 inch ©.D. is recommen-
ded for the air loading contral line to the dia-
phrogm of the Positioner, If copper tubing is
not available, steel tubing or standard 1/8

inch iron pipe may be uwsed, Instoll o shutoff
cock in the loading line and adjocent to the
oir sending controller. All joinks on this line
mustbe tight, check such lines for leoks before
putting the equipment into service.

CPERATION

The Series 72-5 Positioner is an oil operated
regulating device of the positioning type. It
transforms loading air pressure impulses os re-
ceived from a contraller of the flow contral,
level control, hond control or other type of
master contral device, ond converts this air
pressure into a definite position of o power
piston. In this porticulor cose, its purpose is
to position o slide valve. Its oction is con-
trolled manually or automatically from a re-
mote control ponel.

The air loading pressure is vsually from 2 to 14
psi goge. At 2 psi looding pressure the valve
is closed ond ot 14 psi pressure the valve is

wide open. The intermediate positions of the
slide valve are determined by the shape of the
com in the Positioner. Figure 1 illustrates the

principal feature of the Positioner,

CYCLE OF OPERATION

With zero pressure on the loading diophrogm
the power piston iz at the end of it stroke .,
Application of pressure on the leading dio-
phrogm couses it to move downward ogainst
the pressure of the diophregm spring. The
pilot valve baloncing lever is pinned ot it
left end to the com follower lever. Since this
pivot point is held stationary ot the beginning
of the eycle, the right-hend end of the balon-
cing lever is moved downword, Thismoves the
pilot valve connecting link and results in o
movement of the multiplying velve which pro-
duces a movement of the pilet valve, The
pilotvalve is connected to o supply of oil un=
der pressure.  When the valve is moved from
its neutral or mid-position, the pressure is in-
creased on one end of the power piston ond
decrecsed on the opposite 2nd. This produces
a movement of the power piston. Az shown in
the diogram, the power piston will move from
right to left and produce a counterclockwise



ratation of the circulor coble pulley which
halds the cam plate.  The com roller is held

against the edge of the cam by o spring, ond
therefore, follows the shope of the com so that
the cam lever turns on its supporting shaft to

reset the pilot valve to neutral. A decrease
in pressure on the loading diaphragm caouses a
reversal of all the movements described above.

The com may beshoped to produce any desired
relation between loading pressure and power
piston position.

Each Positioner is furnished with o "straight
line" cam when it leaves the foctory, Suchao
cam will produce equal slide valve movements
for equal changes in loading pressure.

However, after the Positioner hos been in-
stalled it may be found that a different relo-
tion of valve position to lcading pressure will
provide much better regulation.

In other words, the most desirable chorocter-
istic for the Positioner would be that which
will produce equal change in flow for equal
chaonges in loading pressure,

The above two types of chorocteristics are in-
dicated by the curves on Figure 72-2.

DIRECTION OF MOTION

The direction of motion of the power cylinder
of the slide valve with respect to an increase
in the air loading pressure on the looding dio-
phrogm is set ot the foctory in occordance
withcontroct requirements for eoch Positioner.
However, should sccasion require, each unit
may be easily changed to reverse this direc=
tion of motion of the power cylinder of the
slide valve. It is only necessary to reverse
the connection to the power cylinder from the

pilot valve of the Positioner and reverse the
return motion cam. When making this change
core should be token before turning on the oil
supply to the Positioner by checking the rela-
tion of the return motion as otherwise domoge
to the pulley may result,

PILOT VALVE COMNSTRUCTION

The comstruction of the pilot valve consists
principally of two main costings. These are
the valve port body and the valve body cap.

The pilot valve port body is fitted with a sleeve
ond @ stem. The stem is moved downward by
means of the lorge piston in the upper section
of the cap, ond is moved vpward by means of
a small balancing piston on the bottom of the
stem. These are selected for the operating

pressures provided by the purchoser.

The small piston and its sleeve moy readily be
removed and changed to accommodate diffe-
rent pressures should it be desirable to change
from the 250 psi gege to some other pressure,
Normally, the upperor large piston has o pres-
sure of opproximately 25 psi goge. This pres-
sure varies with the position of the diophrogm
and the position of the bleed valve, but is of
this general mognitude when the inlet supply
pressure is 250 psi goge.

The pilot valve body cop contains the piston
which butts ogainst the pilot volve stem. The
upper side of the piston is connected to the

oil supply pressure reduced through o suiloble
throttling orifice. The orifice and stroiner
are ploced just ahead of this multiplying valve
piston. The lower side of the piston is con-
nected to the droin. The piston hos o tubular
extension on the upperend which is connected
to the chomber above the piston by meons of

a hole at the base of the tube. This tubular



extension inconjunction with the multiplying

valve rod assembly serves os o valve for con=
trolling the pressure on the top of the piston.
The multiplying valve rod posses through the

red guide which, becouse of the close fit, also
serves as o seal to prevent the leckoge of oil.
Since there is no pocking on the valve rod it

is essential that the oil return to the reservair

be entirely by gravity.

The limiting orifice is of the threcded rod con-
struction in order to provide o relatively large
size hole or possoge ond, at the same tHime,
provide the pressure reduction from 250 psi
goge down to a reasonable operating pressure
on the piston, This threaded red is provided
with @ cop hole to provide easy removal for
cleaning.

PRINCIPLE OF VALVE OPERATION

The contral diophrogm is connected through
switable linkege to a multiplying valve con-
tralling the escopement of oil from the upper
side of the pilot valve piston. Chonges in the
pressure on the top of this piston couse the
piston to move either upword or dowmwaord, and
with it the pilot volve itself. This couses the
main power cylinderof the slide valve to move,
and through the return motion and cam arrange -
ment, the mechenism is restored to o neutral
position. The amount of travel of the cylin=
der being determined by the chorocteristics of
the cam shape.

The pilat valve is forced in an upward diree=
tienby the smell balancing pistoncn the lower
end of the pilot valve stem. By this combina-
tion of equipment, small changes in air loading
pressure ore multiplied by means of this multi-
plying valve design to oppreciable forces to
octually move the pilot valve, and thus eontrol
the pasition of the main slide valve.

The wunit is in balance when the pressure on
the pilot valve piston multiplied by the area
of the piston is equal to the pressure of the
balancing piston multiplied by its orea,

INSTALLATION PIPING

It is definitely recommended that the connec-
tion of the oil hydroulic pisten be of copper
tubing, Experience with welding has indica-
ted that the beads and other foreign matter
incidental to construction affects the success-
ful speration of this control equipment ond,
based on past experience, copper tubing has
been found to be the most desirable material.
Secondly, it is very impartent that the ail for
the system be thoroughly cleon ond free from
all foreign moterial as this will pass through
the small part ond the limiting orifice ond
tend to clog the mechonism,

We recommend that kerosene be run through
the system for 48 hours, ot least. [IF possible,
it is desircble to remove the limiting orifice
plug ond also the pilot valve stem in order to
ozsyre a full flow through the Positioner.

It is definitely recommended that an oil filter
of the Cuno Type, or equal, be provided to
assure cleanliness of the hydroulic oil, One
of these units should be installed odjacent to
each valve positioner. The type of oil should
be selected in accordonce with the lowest
temperatures expected at the plant site, and
the viscosity of the oil should be low, op-
proaching water or kerosene,

CAUTION
In the event that the hydraulic oil system is

also used in conjunction with gas hydraulic
systems, it is importont that no gos be |ibe-



rated in the regulating devices as hunting may

follow. By properly connecting thisoil system

to any oil storege tonk system soild liquids con

be made. availeble to the hydroulic positioners.
In other words, any oil being returned to o

storage tank which is mointained under pressure
by meons of @ gas, such as refinery ges, should
enter the tank below the liquid level and be
withdrown from the tank below this some level

in order to prevent absorption of the gesby the
oil. Should this sccur, foom would result in

the top of the multiplying valve when the oil

Ts reduced to atmospheric pressure.

PLACING POSITIOMNER IN SERVICE

1. Check aver the Positioner fo see that no
parts have been domoged or become loose
in shipment or installation.

2. Check the actual travel of both the power
piston and the controlled mechanism. It
is important that the valve shall not oct
as the stop, but that the strike of the
piston should be set to limit the travel.
The travel of the piston is then determined
by the Positioner.

DIRECTION OF TRAVEL

The direction of travel of the piston should al-
so be checked by increosing the air loading
pressure to determine the proper oction.

PILOT VALVE SETTING

The neutral position of the pilot valve with

respect to the cam follower leveris determined
by the length of the pilot valve connecting
link, It is necessory that the pilat valve be
in neutral or mid-pasition when the cam lever
and pilot valve balancing lever coincide. To
insure that the two levers ore in the correct
puﬂﬂnn; a hollew centering pin is provided,
This pin is ploced over the pilot valve travel
stop pin, and holds the com lever and balance
lever rigid while the link of the pilot valve
connecting link is being adjusted to oblain o
neutral position. With the oil supply to the
Positioner turned on, adjust the pilot valve
connecting link wntil the power piston will
remain in approximately mid-position. This
adjustment should be mode with zero loading
pressure on the loading diaphrogm.,

MAINTENAMCE

A well mointained Regulator meons trouble-
free performance. Whenever maintenance
work is done on @ Position Regulotor, care
must be tokenthatoll lock nuts, holding screws
and cotter pins are properly tightened and
fastened,

Always reploce the housing cover upon com-
pletionof any work or adjustmenton thermegu-
latar.

Aregular maintenonce inspection of the Posi-
tioner should be mode at least once or twice
a yeaor, depanding on type of service ond lo-
cation.

1. Allpinjoints shouldbeoiledand reploced
if worn,

2. Remove the restriction screw from the
pilet valve housing and clean some if
Necessary.,



3. Treot the leather loading diophrogm with
Meat's foot oil.  If mode of rubber, re-
ploce when necessary.

METHOD OF PRODUCING THE CAM SHAPE

The Series 72-5 Positioner is o position type

regulating device. That is, for a given moster
pressure on the looding diophrogm the power
piston will move to o definite position. The
relation of loading pressure to piston position
is Fixed by the shape of the com plate. Inor-
der to determine the shape of the com, proceed
as follows:

First, determine the desired relotionship be-
tween the master loading pressure to be put on
the loading diaphragm and the position of the
power piston.

Make up a chart which will indicate the de=
sired power piston position for eoch inch of
mercury looding pressure from zero to maxi-
mum. This relationship may or may not be o
straight line; depending on the chorocteristic
of the valve or domper which the power piston
is orranged to operate,

A U=shoped com marker is furnished witheoch
Positioner for use in determing the shape of the
cam. Loosen the set screw aond reploce the
cam roller with the cam marker, The U-shape
of the mardcer permits it to fit over the circu-
lar cam blank ond to assume different positions
for the verious looding pressure to be put on
the looding diophrogm.

Place the centering pin Port Mumber H=738776
over the pilot valve step tohold the pilot valve
in a neutral positicn.

Disconnect the cam follower spring.

The first position to be marked an the com

blank will be with zero loading pressure on the
diaphrogm and the piston fully closed. With
a fine pancil or steel scriber mark a semicir-
cle on the cam blonk around the end of the

U=shope marker. This indicates the pasition
whichthe cam roller will take on the finished

Cam.

The next position would be that which would
correspand to one inch of mercury loading

pressure. Move the piston by hand to the posi=
tion indicated on the chart for one inch of

mercury looding pressure and lock the piston
in pasition. Apply an inch of loading pressure
to the diophrogm. Mark a semicircle on the

cam blank os obove. Continue this procedure
for each inch of mercury loading pressure up
to the maximum,

The points so marked on the com blank indi-
cate the shope of the required cam. Drow o
smooth continuous curve through the end point
of the various semicireles and cut the com,
blank to this contour.

After the com has been cut to shape, it may
be instolled and the Positioner placed in ser-
vice,

POSITION INDICATING RELAY

Some of the units are provided with a remote
position indicating reloy. This device is de-
scribed following.

Function

The pasition indicoting relay illustrated by
Drowing D-769552 is designed to tramslabe
the rotation of @ wheel into o stotic air pres=
sure which may be used on a calibrated pres-



sure goge to indicate the degree of rotation,

This device is frequently opplied to o

) Positioners, Models F-044632 and F-
04433 when it is desired to have o remote in=
dication of the position of the power piston
controller by the positioner.

Principle of Operation= Reference Drowing
D-769552.,

A uniform motion Cam Item (38) modified
slightly to compensate for the charocteristic
of the bellows is mounted on the position
sheave, As the Com rotates, a roller on the
follower Arm, Item (28) is maintained in con-
tact with it by a spring. The Bleed Valve Le-
ver, Item (27) is contocted by the Spring Le-
ver, Item (32) on the Com Follower Lever so
that as the Follower Lever moves, it in turn
moves the Bleed Valve Lever cousing the Valve
to be opened more or less.  The resultant eir
pressure change moves the bellows practically
simultanecusly, keeping it in step with the
Com follower movement, Since the pressure
has o fixed relation to the amount ot compres-
sion of the bellows, it naturally follows that
this pressure can be used as an indication of
the bellows position and o goge to which the
pressure is opplied can be calibrated in terms
of the eylinder pesition. This pressure vories
from three (3) to fifteen (15) pounds for full
travel.

IMSTALLATION

The relay is arranged with 1/4 inch pipe thread
for both the air supply ond the connection to
the receiving goge. The connection to the
receiver should preferably be of tubing with
flared fittings to ovoid lecks. The size should
not be larger than 1/4 inch 1.D. and of non-

corrosive material.  The air supply line may
be of any size, but should be non-corrosive
any supplied with a filter and reducing valve.

The pressure maintained by the regulating valve
should be 20 pounds.

TO PUT RELAY IN OPERATION

Turn an the airsupply ond place the positioner
at the zero position. The air pressure should
be two (2) pounds.

{o) 1f the pressure is less thon twe (2) pounds
check foraleak in the transmission line.
This is most readily occomplished by
checking for the maximum pressure of 1/
pounds at full travel, If 17 pounds is
obtainable, it is evident that no leak
exists and the zero setting is incorrect.

() Check the zero setting by first seeing
that the roller on  Follower Lever is di-
rectly on the zero mark on the Cam, If
this is not the case, the cylinder is not
c-nmplahalrul the end of its stroke or the
length of return motion linkege to the
positioner is improperly odjusted,

(c) Withthe roller on zero it is possible thot
either Spring Lever, Item (32} or Spring
Adjuster, Item (17) has been disturbed.
It is more likely to be the Spring Lever.
Therefore, it is odvisable to adjust the
Spring Lever rather than the Spring.

MAINTENMAMNCE AND CALIBRATION

There will be very litile maintenonce of the
relay, provided the air is kept clean.

1. Keep allconnections tight to ovoid leak-



age.

2. Cleen the Crifice Screw, Item (47) with
o fine wire, if necessary. The Screw is
readily removable to accomplish this.

3. Since the jet has o considercble larger
hale, iteon be cleaned with a comals hair
brush and gosaline, if the lever, ltem (27}
is pulled away from contoct with the jet.

CALIBRATION

With air supply regulated at 20 pounds, it must
be passible to obtain the full ronge of 3 o 15
pounds without the lever, ltem (27) actually

coming in contoct with the jet. To test this

out, rotete the cam to full streke position.

Then push ltem (27), with the force of the bel
lows sa that Lever, Item (7}, Drowing B-755284
will break contoct with Spring Item (32) and
permit it to seat on the jet. IF more than 16
pounds can actually be obtoined, itis evident
that at 15 pounds, the lever is "floating” and
could nat be tauching the nozzle,

If more than 15 pounds are not obtained, the
lever, Item (27} is not parallel to the surfoce
of the jet.

DO NOT drow sond poper between the Lever
and Jet, becouse the thickness of the paper
will not make them parallel.

When the pressures are obtainoble, check the
results at zera, 50% of full stroke position. If
the results do not comeup to 3, P or 15 pounds,
the trouble is probably due to improper odjust-
ment of the Spring Adjuster, ltem (17). At
three (3) pounds starting mark on the com out-
put should be three (3) pounds at full stroke
fifteen {15) pounds. If nat at three (3) pounds
output, turn Fine Adjusting Screw, Item (40)
sa that output gouge reads three (3) pounds out-
put. Check at maximum for fifteen (15) pounds

10

output. Check for air lecks ot oll connections.
Reshaping the cam con, of course, be resarted
to in order to obtain the desired results. To
duplicate results with @ given com shape the
abave described procedure must, however, be
followed, As much as 1 1/2 paunds change in
results are cbtainable with improper adjust-
ment of the spring.
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CUSTOMER SERVICE INFORMATION

Contacts

Hays Cleveland Sales Office
1903 South Congress Avenue

Boynton Beach FL 33426
Telephone: 561.734.9400
Fax: 561.734.8060

email: salescombustion@unicontrolinc.com

Hays Cleveland Customer Service Department
1111 Brookpark Road

Cleveland OH 44109
Telephone: 216.398.4414
Fax: 216.398.8556

email: customer service@unicontrolinc.com

Visit us on the WEB!

http://www.hayscleveland.com

Repairs

Damaged or defective units may be returned to the factory for repair. However, factory
authorization must be obtained before shipping whether warranty or non-warranty
serviceisrequired, and all units must be shipped prepaid.

A letter of transmittal that includes the following information should accompany the
returned instrument:

1. Location, type of service, and length of time in service of the unit.

2. Description of the faulty operation of the device and the circumstances of the failure.



3. Name and telephone number of the person to contact if there are questions about the
unit.

4. Indicate whether warranty or non-warranty service is requested.

5. Attach Purchase Order for all out-of-warranty repairs.

6. Compl ete shipping instructions for the return of the repaired instrument.
7. Original purchase order number and date of purchase.

8. Return Goods Authorization number provided by the factory when you called.

Clearly label the shipping container:

RETURN FOR REPAIR
Model
RG #

Ship prepaid to:
HAYS CLEVELAND

1111 Brookpark Road
Cleveland OH 44109-5869
216-398-4414

Please follow this procedure. It expedites handling of the returned item, and avoids
unnecessary additional charges for inspection and testing to determine the problem
before repairing it.

Service

A Maintenance and Service Contract can ensure trouble-free, economical operation of Hays Cleve-
land equipment for many years. One-time on-site service by afactory-trained service engineer can also be
provided as needed. Contact Hays Cleveland for information on these service options.



Standard Terms and Conditions of Sale

TERMS OF SALE: 1% discount if paid in ten (10) days, net amount due and payable in thirty (30) days.

AGREEMENT OF SALE: Acceptance by Seller of any order placed for goods whether submitted on Buyer’s
purchase order form or on seller’s Sales Order Acknowledgment form, shall be subject to Seller’s Standard Terms
and Conditions of Sale and is conditioned upon the Buyer’s acceptance of these Standard Terms and Conditions.

TERMS OF CONTRACT: Any terms or conditions of the buyer’s order which are inconsistent with these
terms and conditions shall not be binding on the Seller and shall not be considered applicable to the sale or ship-
ment of goods or materials. Unless buyer shall notify Seller in writing to the contrary within ten (10) days after the
mailing of the Sales Contract by Seller, acceptance of the terms and conditions hereof by Buyer shall be indicated
and, in the absence of such notification, the sale and shipment by Seller of the goods and materials covered hereby
shall be conclusively deemed to be subject to the terms and conditions hereof.

PRICES: All prices and specifications and applicable discounts are subject to change without notice. Sales
contracts which call for delivery in the future will be billed at prices in effect at the time of shipment. Shipping
weights shown are approximate and subject to change without notice.

SHIPMENT AND PAYMENTS: All prices contained on the Sales Contract are F.O.B. factory in Cleveland,
Ohio. No freight is allowed on any shipments. Shipments and deliveries shall at all times be subject to the approval
of Seller’'s Credit Department, and at any time seller may require payment in advance or satisfactory security or
guarantee that invoices will be promptly paid when due. If buyer fails to comply with any terms of payment, seller,
in addition to its other rights and remedies, but not in limitation thereof, reserves the right to withhold further deliv-
eries or terminate the Agreement, and any unpaid amount thereon shall become due immediately. Terms of payment
shall be as set forth on the Sales Contract.

DELAYSAND DEFAULTS: Delays or defaultsin delivery by Seller of the goods and materials covered by the
Sales Contract shall be excused so far as the same is caused by fire, strikes, accident, governmental regulation, or
any delays unavoidable or beyond reasonable control of Seller. In no event shall Seller be liable for any consequen-
tial, special, or contingent damages on account of any default or delay in delivery.

NONCANCELLATION: Orders are not subject to suspension, reduction, or cancellation, except on terms that
will indemnify Seller against |oss.

SPECIFICATIONS: Seller relies on specifications and other data furnished by the Buyer, an architect, contrac-
tor, or consulting engineer in all phases of the work covered by the Sales Contract. Seller shall be responsible to
check quantities only. Alterations to or changes in specifications, approval of samples, changes in delivery instruc-
tions and all other instructions must be submitted in writing to Seller.

In the event Seller performs design or engineering work at the request of Buyer, an architect, contractor, consult-
ing engineer, or representative in any phase of the work covered by the Sales Contract, Seller shall not be responsi-
ble for any damages claimed by Buyer as aresult of alleged errors or defects in such design or engineering work.

WARRANTY AND LIMITATION OF LIABILITY: Seller warrants that the goods supplied by it have been
manufactured in accordance with its standard manufacturing practices and conform to the contract or catalog de-
scription set forth in the order. Seller further warrants that the goods supplied by it are fit for the ordinary purpose
or purposes specified in its catalog for which such goods are used when installed in accordance with Seller’s recom-
mended installation procedures. Except as stated herein, Seller makes no express warranty with respect to goods
supplied by it and Seller makes no warranty that the goods are fit for any particular purpose.
_______________________________________________________________________________________________________________________________|



When the use of materials not manufactured by Seller is suggested by Seller’s recommended installation proce-
dures or otherwise, Seller makes no express warranty with respect to such materials nor that such materials are mer-
chantable or fit for any particular purpose.

Seller will, at its sole option, credit, repair or replace, any goods supplied by it which its examination shall dis-
close to its satisfaction are defective in workmanship or material and are returned to it within one year from the date
of shipment and any claim not made within this period shall conclusively be deemed waived by Buyer. Credit, re-
pair or replacement will be preconditioned upon examination of the goods by Seller, and, if requested by Seller, re-
turn of the goods to Seller at its direction and expense. No goods are to be returned to Seller without its written
consent. Seller shall not be liable for any expense incurred by Buyer in order to remedy any defect in its goods.
Seller shall not be liable for any consequential, special, or contingent damage or expense, arising directly or indi-
rectly from any defect in its goods or from the use of any defective goods. The remedies set forth herein shall con-
stitute the exclusive remedies available to Buyer and are in lieu of all other remedies.

CLAIMS: Claims for shortage of goods or for mistakes or errorsin billing must be presented within forty-five
(45) days from the date of shipment of goods and must state the packing slip number and container number applica-
ble to the claim. Any claim not so presented will be conclusively deemed waived.

TAXES: Any federal taxes or other government charges on the sale, shipment, or installation of the goods or
equipment covered by the Sales Contract shall be added to the price and paid by Buyer, or, in lieu thereof, the Buyer
shall furnish the Seller with tax-exemption certificates acceptable to the taxing authority. The procedure also ap-
plies to duty and other similar charges on export sales. Seller is not responsible for sales and/or use tax in any state
other than Ohio. The purchase made under this Sales Contract must be exempt or paid directly by Buyer. If Seller
isrequired to pay any such tax, there shall be added to the prices quoted herein all such state and local taxes. Buyer
agrees to reimburse and save Seller harmless from all such state and local taxes, including interest and penalties
thereon, which may at any time be payable to any state or local government unit with respect to the sale of any
goods or materials covered by the Sales Contract.

CORRECTIONS: Typographical or clerical errors contained in the Sales Contract, including prices, are subject
to correction by the Seller.

FAIR LABOR STANDARDS: All goods covered by the Sales Contract have been produced in conformity with
all applicable provisions of the Fair Labor Standards Act of 1938 as amended.

RENEGOTIATION: Unless advised by Buyer in writing, Seller assumes that Buyer’s order and the Sales Con-
tract are not renegotiable under the Renegotiation Act of 1951.

APPLICABLE LAW: All questions arising out of the Sales Contract, which shall be deemed an Ohio contract,
shall be governed by the laws of the state of Ohio.

EXCLUSIVE TERMS: The Sales Contract shall constitute the complete contract between the parties, and no
one has authority to depart from the terms and conditions set forth therein, nor to make any representations or ar-
rangements other than those printed thereon whether in the execution or in the performance of the Sales Contract,
unless the same are written on the face of the Sales Contract or are given in writing with it or in pursuance of it, and
are fully approved in writing by an officer or authorized employee of the Seller.

LIMITATION FOR SUITS: Any controversy or claim arising out of or relating to this Sales Contract or the
breach thereof, must be commenced within one (1) year after the cause of action accrued.
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Hays Cleveland
Div. of UniConftrol Inc.
1111 Brookpark Road
Cleveland OH 44109






