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INTRODUCTION TO THE MANUAL

This manual contains the information needed to
install, cperate, and maintain the 14-100 Linear
Electronic Control Drive, manufactured by Harold
Beck & Sons, Inc. of Newtown, Pennsylvania. The

Group 14linear drive isa powerful control package
designed to provide precise position control of
globe vaives and other devices reguiring up to
1800 Ib of thrust.

Notice: All persons responsible for the installation,
operation, and maintenance of this product must
read and understand the appropriate sections of this
manual before attempting to use the product. The
manual includes instructions on all options available
on Group 14 Drives. Some topics may not apply to
your particular product. Save this manual for future

reference.

Group 11 quarter-turn  Group 11 rotary drives
drives are designed specifi-  are designed forvalves and

Group 31 rotary drives
are particularly suited for

cally for use with ball, plug, and dampers. They are in world- couplingtcball, plug, and

butterfly valves. Direct- wideuseinapplications
coupled, factory-mountedas-  requiring 15 to 1800 Ib-ftof

sembilies are available from  torque.
Beckforeasy installation.

butterfly valves up to 4"
diameter, and smalldampers.
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PRODUCT DESCRIPTION

Beck Group 14 linear control drives are engineered
for precise, reliable operation of globe valves
requiring up io 1800 Ib of thrust. The cool, stable
operation of Beck’s control motors coupled with the
powerdul gear train provide the tight, responsive
contrel required by modem control loops 1o keep
operating costs low. The motor can withstand
occasional accidental stalls of up to four days
withoutfailure, and will resumeinstant responseto
control signals immediaiely upon removal of the
condition. Mechanical stops on the output shaft
preveniovertravel,

An easy-to-turn, spoke-iree handwheel is
incorporated into the Group 14 design to aliow
manual operation during installation or power
outages. The handwheel can be used to open and
close valves smoothly and easily under full load
conditions.

The Beck Tight-Seater™ couplingis apartofthe
Group 14 lingardrive. This preloaded disk coupling
is mounted on the drive output shaft and provides
positive seating of the valve plug up to the rated
thrust of the drive. It eliminates high-pressure
leakage, which can cause erosion of the valve seat.
A patented self-locking mechanism holds the drive
output shaft in position when the motor is de-
energized.

A Calibar index allows simple, single-point
adjustiment of the length of the strcke to match
valve requirements. When this adjustment is made,
the position feedback signal, end-of-travet limit
switches, and any auxiliary switches are all
automatically adapted tc the new stroke setting.

Valves may also be operated at their individual
locations with a built-in electric handswitch.

Beck's ESR-4 Electronic Signal Receiver pro-
vides precise drive controt from either conventional
analog or computer-based control systems.

Beck’'s CPS-2 Contactless Position Sensor
provides accurate position feedback in demanding
environmental conditions, with no contacting or
wiping surfaces fowear orintermittently lose contact.

Beck Group 14 elecironic control drives are
designed with individual weatherprooi enclosures
to protect the main components.

Although the Group 14 drive is normally installed
in the upright position, the drives may be installed
in any orientation. Forinstallations where the piping
will not support the weighi of the control drive, holes
are provided formounting hardware.

TYPICAL APPLICATIONS

Beck Group 14 linear control drives are suitablefor
steam flow control, combustion gas control, and
any other application that reguires precise valve
position control. A drive may be applied to any
globe, cage, or diaphragm valve with & rising stem
that has a stroke within the capability of the drive.
An integral mounting yoke is part of each iinear
drive.

Beck Group 14 drives are available in stroke
ranges from 5/16"to 4 1/2", andin a variety ofthrust
andtiming combinations. See Table 1 forthrust and
timing options.

TABLE 1
GROUP 14 MECHANICAL AND ELECTRICAL SPECIFICATIONS
Timing (sec.fin.} Motor Current !
Basic Thrust @120 V ac @240 V ac Dimensional
Model (Lbs.) @60 Hz @50 Hz 60 Hz®@ 60 Hz®@ Data
340 4 5 56 33
425 11 13 37 18
800 18 18 37 .18
650 8 10 o6 33
14-100 800 iR 13 o6 33 Page G, 7
1000 27 32 37 18
1100 16 19 56 .33
1620 48 57 37 : 19
1800 27 32 56 i 33

i The unigque design of Beck motors has starting and stall currents that approximate the running current, 5o thermal overload

protection is not required — just provide normal shon-circuit protection.

@ 50 Hz motor currents do not exceed 110% of 80 Hz levels.



GENERAL SPECIFICATIONS

Input Power

120 ¥ ac single phase 50 or 60 Hz, 48 or 72 walls

240 V ac single phase 50 or 80 Hz

Allewable Tolerance
+10% -15%

Operating Temperature

Input Signal
Electronic Signal Receiver
{ESR-4)

Input Signal Span Adj
Input Signal Zero Adj.

Deadbard
Sensitivity
Qirect AC Control

-40° 1o 185%F
010 99% relative hurmidity

G-SmA

1-5mA

4-20 mA

10-50mA

1-5Vde

-10tc 10V dc

2018V dc

=100 to 275% of span

SplitSignalRange  4-12ma
12-20mA

0.6% of span

25% of dead band

120V ag for 2-position, multi-

position or modulating V ac

conrtral.

Feedback
Contactless Position Sansor
({CPS-2)
Feedback Signal

Output Stability for V ac
Input Power

Output Stability for
Temperature Change
Linearity

Hysteresis
|solation

Film Potenticmster
Max Voltage
Wattage
Linearity
Max Wiper Current

1-5mA

4-20mA

10-50mA

1-5Vdc

016 Vde

1010 10V de

0.25% of span from 10210 132V ac

+0.03%/°C of spanfor0wn S0° C
=0.05%/°C of span for—4010 85°C
1% of span”

0.25% of span at any point

Max leakage of 10pA at 60 V rms,
60 Hz from output to ground

1000 ohms

40 volts

2 watts max

+0 5%

mA

" Electrical iinear':t},r_ Actual feedback relative 1o output shaft position varies with shaft position up to 15% at the center of stroke range.
o]

Cansult factory

r details.

Action on Loss of Powear
Agtion on Loss of Input
signal {Power On)

Stall Sensing and
Annunciation {Qptional)

LimitSwitches

Auxiliary Switches

Handswitch
Handwheel

Motor
GearTrain

Mechanical Stops

Enclosure

Stroke Adjustment

Stays in place

Stays in place or moves to full travel or zero position. Drives to any preset position with optional switch
assemnbly on Models 14-107 and 14-108. Fielc adjusiable.

If the motor tries 1o run in one direction for maore than 200 seconds, the Stall Relay contacts will change.,

Contacts are form C, 5 A, 120V ac.

Two SPDT, one for fully retracted and one for fully extended limit of travel.

Up to four BA, 120 WV ac switches available.
Switches are labeled 5110 S4 and are cam operated, field adjustable.

$1 and 34 are set to operate just before reaching fully extended travet limit.
$2 ang 53 are set to aperate Just hefore reaching fully retracted fraved limit.

Permits local electricat operation, independent of controller signal. Standard onallunits.

Pravides manuzl operation without electrical power.

120V ac, single phase. no burnout, nox-cogsting motor has instant magnstic braking. .
Requires no contacts or movirg parts. Can remain stalled for 4 days without failure of motor or gearing.

High-efficiency, precision-cut, heat-reated alloy stee! gears and bronze nut.
Interchangsable gear madules permigfield change ol timing.

Prevent gvertravel during automatic ormanual operation.

Precision machined aluminum alloy castings, painted with corrosion resistant polyurethane
paint, provides a rugoed, dust-tight, and weatherproof enclosure.

Calibar smultanecusly adjusts the stroke fength, pasition feedback signal, limit switches,
and auxiliary switches. The new stroke displacernent is produced by the full input signal.




PRODUCT DESCRIPTION

OUTLINE DRAWING
5/16" to 2 1/8" travel

(All Dimensions in Inches)

ALLOW 8" MIN. FOR

COVER REMOVAL DEVICES AND STROKE
97438 ——i [ 8 Y8 =7 3/ ADJUSTMENT
215/32— |-
_A =
| ‘ ! | i
~ ‘ \ NAME |! |-
s 1*N.P.T.CONDUIT . L i
] POWER | e PLATE
CONNECTION | S
‘ TERMINAL
| COMPARTMENT
3916
b |
_._\_ ;
1/2° N.P.T. GONDUIT iR
< SHGNAL CONNEGTION e c HANDSWITCH
HANDWHEEL \ | ,
VARIABLE LENGTH : 8
STQF. UPFER |
TIGHT-SEATER™ _~| ,‘
COUPLING { ; VALVE BONNET
e __MATCHLINE
5/16-18 8OC. _/L !
SET SCREW AL

NOTE: All dimensions subject to change.
Drives may be mounted in any orientation.

Beck Model 14-100

COVER, POSITION SENSING

Drive A" " Max. Valve Stem
Stemn Travel | Valve Boss Dia. “B" Max Drive Extension
Beck Drive Range Range Yoke Height |Stem Extension| (Valve Closed) | Max. Weight
Model No. In. In. in. In. In. Lbs.
12-100 5M16-13/4 1-25/8 B 4316 512 80
34-21/8 13/86-33/4 131/2 5] 814 92




OUTLINE DRAWING
3/4" to 4 1/2" travel

{All Dimensicns in Inches)

ALLOW B* MIN. FOR

COVER, POSITION SENSING

COVER REMOVAL DEVICES AND STROKE
~— & 1/8 7 514 — ; ADJUSTMENT
— 712 972
T 215/32 \ ;
£z
ﬁ’_’ﬁa‘—_"_‘—'\ 5_"_"—‘—\|
Sl T T
r | L 1" N.RT.CONDUIT 'I l] L. NAME PLATE [J \
J / POWER : |18 N
H CONNECTION @ = g
] zany
= TERMINAL \ |
! ! m COMPARTMENT - "":,
39;’[‘16 ﬁ ' ‘fh
b o %] s =
‘\ = - / !
1/2" N.P.T. CONDUIT — / i
. SIGNAL CONNECTION _/ HANDSWITCH |i :
HANDWHEEL o oo — )
=, !
y - ]
; ) [} i N
VARIABLE LENGTH Vi | | l.
STOP, UPPER . | J o
1 VY Pt
TIGHT-SEATER COUPLING "/ | 4 / |
! | VALVE BONNET i
RN _) MATCH LINE 1
o
5/16-18 SOC. SET SCREW ‘/’»'A'J
NQTE: Ali dimensions subject 10 change.
Drives may be mounted in any crientation.
Beck Model 14-100
]
Drive "A" "c" Max. Valve Stem
Stem Travel | Valve Boss Dia. ‘B" Max Drive Extension
Beck Drive Range Range Yoke Height | Stem Extensicn| (Valve Closed) | Max. Weight
Model No. In. In. In. In. In. Lbs.
34-3172 13/8-33/4 19 1316 12 516 g1/4 100
14-100
13/4- 412 13/8-33/4 18 13116 12 516 q1/4 130 ‘




PRODUCT DESCRIPTION

TABLE 2
SUMMARY OF GROUP 14 CONTROL OPTIONS
integral CPS2 CPS-2 Auxiliary
NMW 0}’“""' é’;";l ESR4 Feedback Output Part No. PartNo. | Switch
Lenber ype BoardNo. Device Signal WOMonitor WiMenitor | Oplions
-5 Vdoor 20-3400-12
O-5or 4-20m#A
13-2245-02
1-5 mA dc CcP3-2 16 V dc or 20-3400-13 None
Contactless 50 mA max o
Pasiti
14-108 osition 015V dc 20-3400-14 4
. 4-20mA de 13-2245-02 Sensor 2+INTLOS
Electronic
Modulati -10 ta 10
cdvaing ° 20-3400-15
Vde
10-50mA de 13224504
Potentiomet
enfiometar N
1-5V de 13-224505 e 2
14-107 20-3060-03 Aux. Pot. 4
—10ta 10 10000
° 13-2245-08 10000 24INTLOS
Vde
1-5 ¥ door 20-3400-02
4-20 mA
CPS2 18 V dec or
Direct 20-3400-03
Contactless 50 ma,. max Mone
14-1G6 AC Control 120 V ac None
. Position 2
{modulating) 0-15Vde 20-3400-04
Sensor 4
=100 10 20-3400-05
Vdc
Direct Potentiometer Nane Mone
14-105 AG Contral 120V ac Nene 20-3060-03 Aux. Pot. 2
{modulating) 10000 10004 4
14-104 S Position 120 V ac None: None: None
Mone
14-104 3 Pasition 120V ac Nene: Mone »
None
14-103 | 2Foston 120 V ac None None 2
OpeniClase 4




INSTALLATION

SAFETY PRECAUTIONS

WARNING:

- Installation and service instructions for
use by qualified personnel only. To avoid
injury and electric shock do not perform
any servicing other than contained in the
operation instructions unless qualified.

STORAGE INFORMATION

The drive should be stored in its shipping cartonin
aclean, dry area.

If it is necessary to store the drive outdoors for
along period of time, it should be removedfromits
shipping carlon and stored above ground. A
waterproof cover should be securely fastened over
it. Do not stack drives ontop of one another. Stored
drives should be periodically checked to make
sure no condensation has formed in the control
compartments, Damage due to moisture whilg in
storage is not covered by warranty.

UNPACKING

Group 14 drives are packed in standardized
cardboard shipping containers. Drives mounted on
valves may be packed in cardboard containers or
strapped 1o & skid and crated, depending on size.
Afterunpacking, the wooden platform may be used
to transport the drive to the installation site.

INSTALLATION—MECHANICAL

Beck drives can be furnished with valves mounted
as unitized agssemblies ready for pipeline
instaliation.

CAUTION:

Whenever a control drive is mounted on
a valve, it is good praciice tc remove the
valve from service. Observe the following
precautions:

. Know what fluid is in the line.

. Wearthe proper protective eguipment.

. Disconnect the electrical power.

. Depressurize the pipeline.

. Refer to the valve maintenance manual for
specific instructions.

N ok 3N —

Mounting The Drive On A Valve
Refer to Figure 1toidentify the mounting parts and
the steps to install the drive onto the vaive.

1.

Prepare the valve. It may be necessary to
remove parts that are no longer used or o
replace or adjusipacking. Refer tothe valve
maintenance manual for specific
instructions. Consult the Beck Valve
Mounting Specification sheet that was
shipped with the drive for any instructions
regarding modifications to the valve stem
that may be necessary.

. Pushthe valve stem {12) into the valve body

to the fuily seated or stem down position.

. Move the G-14 output shaft (6) up into the

drive body until the upper mechanical stop
(3) istightagainst the lowerbearing plate (1).

. Remove thefourlower bearing plate bokts (2)

that hold the bottom plate to the drive body
(1/2" bolt heads). Pressure from the
mechanical stop will hold the plate in place
when the bolts are removed. Boltthe yoke to
the lowerbearing plate using the longer bolts
supplied with the yoke torque to 10 Ib-fi.

Fig. 1
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INSTALLATION

5. Place thejamnut (8} and travel index (7) over
the valve stem {12) before mountingthe drive
on the vaive.

6. Remove the boss nut () from the vaive and
place the drive and yoke over the stem and
onto the bess (13). Secure the yoke with the
boss nut, finger-tight.

7. Using the drive handwheel, lower the drive
outputshaftto contact the valve stem. Thread
the valve stem into the end of the drive ouiput
shaft. HINT: Rotate the whole yoke/drive
assembly to get the valve stem started into
the drive output shaft. Continue lowering the
drive output shaft and threading the valve
stem until the drive output shaft is fully down
on the mechanicai stop.

8. Tighten the boss nut to secure the yoke and
tighten the yoke set screw (11).

9. Follow the valve seating adjustment
procedure on page 16 to complete the
maunting,

Removing the Drive from a Valve

1. Move the G-14 output shaft up into the drive
body untit the mechanical stop (3) is tight
against the lower bearing plate (1).

2. Turn off all electrical power and disconnect all
electrical wiring from the drive.

3. Loosenthe valve stemjarn nut (8). Loosenthe
boss nut({9) onthe yoke andleaveitfingertight.
Loosen the yoke set screw(i1).

4. Unthread the valve stem from the drive cutput
shaft by tumingthewhole yoke/drive assembly.

Valve Installation

The Beck control drive can be mounted in any
convenient orientation. There is no preferred
operating position.

Inspect the valve body to be sure thatit is clean.
Be certain that other pipelines in the area are free
from pipe scale or welding slag that could damage
the gasket surfaces.

Tightenthe flange bolts and ensure thatall bolts
are evenly torqued. Refer to the gasket
manufacturer’sinstructions for specificinformation
on tightening flange bolis,

NOTE: The valve may have experienced
temperature variations in shipment. This
could result in seepage past the stem
seals. Refer to the valve manufacturer's
maintenance instructions for packing
adjustments.

INSTALLATION — ELECTRICAL

Two conduit connections are provided in every Beck
Group 14 drive for supplying power and signal wiring
to the unit. A sealant must be used on threaded
conduit connections to keep moisture out. Conduit
should be routed from below the drive so thai
condensation and other contaminants entering the
conduit cannct enter the drive.

A large, clearly labeied terminal block on the
side of the drive is enclosed in a gasketed metal
enclosure. Terminals will accommodate up to 12
AWG wiring (see Figure 2, p. 11)

CAUTION:

Always close covers immediately after
installation or service to prevent moisture
or other foreigh matter from entering the
drive,

Refer to the wiring diagram furnished with yout
Beck drive for proper AC power and signal
connections. It is advisable to provide normal
short circuit protection on the AC power line. A
copy of the wiring diagram is shipped with each
drive and is fastened te the inside of the terminal
block cover. ltthere is no wiring diagram available,
you may obtain a copy from Beck by providing the
serial number of your drive.

Your Beck drive has been supplied to match the
signal source inyour control loop. If it does not match,
refer 10 the Input Signal Options section of this
manual, page 15, forinformation on how tochange the
input signal.

For maximum safety, the Beck drive body should
be grounded. Normally, the electrical conduit provides
adequate ground protection. ¥nof, aseparate ground
conductor should be connected to the drive body.



INSTALLATIONwRING

The Group 14 drive is available with six separate
control configurations which are provided to match
the control requirements of your system. Basic
wiring connections foreach Group 14 control option
are described in the following paragraphs and
diagrams. The wiring diagram specifictoeach drive
is attached to the inside of the wiring terminal
cover.

Feedback connections for drives ingomerating
the Contactless Position Sensor (CPS-2) forcontrol
options 6 and 8 are described on pages 13 and 14.

A Group 14 drive can be ordered with up to four
auxiliary switches. Wiring connections for these
are described on page 21.

To enable full handswitch operation, connect
120 V ac line to terminal C (jumper between

>

Figure 2. Location of Terminal Compartment

terminals A and C). To disable handswitch, remove
jumnperbetweenierrninals AandC, and add jumpers
between terminals N and V, Mand U.

Option 8, Modulating

Analog Position Control with Contactiess
Position Sensing

Customer must supply two wires to powerthe drive:
One 120 V ac line {terminal C}, and one neutral
(terminal B). Customer must supply two wiresforthe
modulating analog control signal: Connect toterminal
AA (+) andtoterminal BB(—). Customer may supply
two additional wires to monitor the analog position
feedback signal {see pages 13 and 14 for
connections). The drive's feedback circuit power
supply is derived from the 120 V ac line, therefore
the feedback signal must be wiredto a “4-wire" type
non-powered analog input.

H&NDSWFFCH

TEEHW

im* 1
" AITD

i

NEUTRAL

120 Vv_AC
LIN'

INFUT

SIGNAL

POSITION

FEEDSACK
SIGMAL

Option 7, Modulating

Analog Position Control with
Potentiometer Position Sensing

Customer muist supply two wires to power the drive:
One 120 V ac line {terminal C), and one neutral
(terminal B). Customermust supply two wires forthe
modulatinganalog controlsignal: Connecttoteminal
AA (+) and to terminal BB (-}. If position feedback
monitoring is required, an optional auxiliary
potentiometercan be ordered. The optional auxliiary
potentiometer connectsto terminals CC (Reverse),
DD (Wiper), and EE (Forward) andis compatibie with
standard "slidewire” style inputs.

OFTICHAL
AUXILIARY
FCTENTIOMETER

11
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INSTALLATIONwiRING

Option 6, Modulating

Direct AC Controf with Contactless
Position Sensing

Customer must supply three wires to directly control
the drive motor direction: One 120 V ac line to run
Forward {terminat M), one 120 V ac line to run
Reverse (terminal N), and one neutral (terminai B).
Customer may supply two additional wires to monitor
the analog positionfeedback signal (see pages 13
and 14 for connections). If position feedback
monitoring is desired, a 120 V ac line must be
connecied to terminal C. The drive's feedback
circuit power supply is derived from this 120 V ac

line, therefore the feedback signal must be wired to
a "d-wire" type, non-powered analoginput.

SANDEWITCH

AUTO REUTRAL
N— ¥ o= 4B —
REV a 2
LY
FwD =
=
ALUTO R

i }—.ai»—gi&.—a

Option 5, Modulating

Direct AC Control with Potentiometer
Position Sensing

Customer mustsupply three wiresto directly control
the drive motor direction: Cne 120 V acline to run
Forward (terminal M), one 120 V ag¢ ling 10 run
Reverse (terminal N}, and one neutral (ferminal B).
The position feedback potentiometer connections
areavailable atterminais CC (Reverse), DD (Wiper),
and EE (Forward).

HANDSWITCH

RUTC NEUTH.N.

Option 4, Multi-Position

Direct AC Control with Cam-Operated
Switches to Stop Drive Trave!

Customer mustsupply three wires to directly control
the drive motor direction: One 120V acline forun
Forward {terminal M}, One 120 V ac line to run
Reverse (terminal N}, and one neutral (terminal B).
Up fo six intermediate stop positions may be
specified, each requiring an additional 120 V ac
line.

Option 3, Open/Close

Direct AC Control

Customer must supply three wires to directly control
the drive motor direction: One 120V ac line to run
Forward (terminal M}, one 120 V ac line to run
Reverse (terminal N}, and one neutral (terminal B).

My
AUTO FL |
— i e U = -
DtH {_ o— T 1240 \"E-‘\C
Ml
[
BT T P REV e e mMOTE
S 8 CONTROLLER
_Q/J_m _______________________ T
(-
HANDSWITCH
Q—EI NEUTRAL
I—__l _._C ..............
K RE\j RL 5
B Lt
? <)
m
120 V AC
———— -—-..—| A ————

o

. L\REMOTE
CONTROLLER

240 V ac Operation
All ofthe Options described above are available for
240V ac operation instead of 120V ac operation. in

all cases, the power neutral is replaced with Line 2
of the 240 V ac, and the 120 V ac line is replaced
with Line 1 of the 240 V ac.



CPS-2 FEEDBACK SIGNAL
CONNECTIONS

Beck Group 14 drives equipped with Contactless
Position Sensors (CPS-2) are shipped ready for
installationtomateh the propermAorV defeedback
range in your system,

Custorner connections for feedback signal wiring
oneach CPS-2 model are describedin the following
diagrams and paragraphs. Refer to APPENDIX,
page 44 for a tabie of output signal ranges, output
terminals, range-changing resistance values (R)
including jumper or open circuit, and terminals to
which the ranging resistor or jumper is connected.

To verify that the feedback signal range is

Note: Ranging resistors must be con-
nected to the control drive output termi-
nals. If ranging resistor change is re-

. quired, they may be obtained locally. If

. resistors with £1% tolerance are not
available, they can be ordered from Beck.

correctforyour drive, connectamA/V demultimeter
across the appropriate terminals (check model
number on CPS-2transformerand Table 15, page
44 for correct terminals CC, DD, or EE). Use the
handswitch to operate the drive throughoutits full
travel.

CPS-2 Model 20-3400-02, -12

Terminal Connections

1. A single 4-20 mA current output is availabie
between ierminals EE {+) and CC (-) when
driving into an external load between 250 and
800 ohms. No ranging resistor is required.

2. For4-20 mA and 1-5 V dc combined output,
4-20 mA is available across EE (+) and DD
(—); 500 ohms is the maximum extemal load
(forfargerloads see ltem 1 above). A1-5V dc
signal is available across DD (+) and CC (-)
into a 12 K ohm resistive load.

4-20 mA Signal Output

T e _
o0 4-20 mA

e +

4-20 mA & 1-5 V dc Signal Output

[ec] e ;} 15 V de (12 KS load)
""""""" - } 4-20 mA or
[EE] -~ + ] 1-5 V dc (255 Q Ioad)

CPS Model 20-3400-03,-13

Current Feedback

Terminal Connections

The universal model has a voltage divider network
which allows for various voltage or current signal
ranges. Currentoutputis available between terminais
DD (+) and CC (-) with the proper ranging resistor
connected across terminats DD and EE.

Units are factory calibrated for specified signal
ranges and are provided with proper resistors
installed.

The ranging resistor value is given in Tabie 15,
page 44, or can be calculated using the equation:

Where R = Resistor Connected DD to EE

R 4

= oh
- .004) o™

1= Output Current Span (Amperes)

[fconvertingtoasuppressed zero range (arange
thatdoes notinclude zerc as an end point), referto
Adjusting the Zero Potentiometer section (page
26).

Current Output

CCip====°7- -

ml------ +
Ranging
Resistor

EE

13
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CPS-2 Model 20-3400-03, -13
Voltage Feedback
Terminal Connections
The universal model has a voltage divider network
which allows for various voltage or current signal
ranges. Voltage outputranges are available across
terminals EE (+}and CC (-} with the properranging
resistor connected across terminals CC and DD.
Units are factory calibrated for specified signal
ranges and are provided with propet ranging resistors
installed. Other voltage ranges are attainable by
adding a ranging resistor across terminals CC and
OD.
The ranging resistor vaiue is given in Table 15,
page 44 or can be calculated using the equation;

Where R = Resistor Connected CC to DD

R=(Y.1)KQ
4

V = Qutput Voltage Span
lfconvertingto asuppressed zero range (arange
thatdoes notinclude zero as an end point), referto
adjusting the Zero Potentiometer Section (page
26).

Voltage Output

CC |- — -~~~ -9
Ranging
Resistor

pD ) Output

EE |- ----- +

CPS-2 Model 20-3400-04, -14

Terminal Connections

The three-terminal output from these models is
provided for replacing potentiometers in three-
terminal potentiometerfeedback applications used
it many controllers. It is suitable for either 0-15or
0-16V dc applications of either positive ornegative
polarity. CC must be connected to the negative
lead from the controller, and EE to the positive lead
from the controller, with DD connected to the
controlier lead accepting the feedback from the
potentiometerwiper. These models can “source” 10
mA to the controller, orthey can “sink” 2.5 mA frem
the controller.

Potentiometer Equivalent

CPS-2 Model 20-3400-05, -15

Terminal Connections

Voltage signal —10 +10 V dc is available across
terminals EE (+} and DD (). The maximum load is
5 mA.

e = "'_}ntmsvuc

- i

A + }15 o0 Vde

'cC] Do Not Connect To This Terminal

S0l . } 1010 +10 V d
=10 to + C

E - s
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INPUT SIGNAL OPTIONS

Beck Group 14 drives configured for milliamp
rnodulating applications include an Electronic Signal
Receiver (ESR-4). Seepage 11, Figure 2forlocation
of the board. A number of control options are
available with the ESR-4, such as operating more
than one drive with a single signal source. The
instructions below appiy to applications which require
asignal change orto situations calling for operation
of multiple drives from a common input signal.

Input Range Change to ESR-4

If it is necessary to change the range of an ESR-4
board to receive a differentinput signai current, the
"R-in"resistor must be changed. See Table 3forthe
proper value, and Figure 13 on page 29 for its
location on the board. It is mounted on turrets to
facilitate the change. After soldering the new resistor
in place, recalibrate in accordance with instructions
onpage 28. If a properrasistor with £1% tolerance
cannot be obtained locally, it can be ordered from
Beck.

Series Operation

Beck drives can be connected in series from the
same signal for concurrent operation. Caremustbe
taken to keep the polarity correct in each drive’s
inputterminals. Two orthree drives may usually be
connectedin series. The numberof drivesthat may
be connected in senes is limited only by the
controller's (signal source) capability tofeed current
into the total resistance of the circuit involved.
Consuit the controller manufacturer’s
recommendations.

No change is required to the drive’s calibration
forserias operation. An interruption inthe circuit will
actuate loss of input signal (L.O.S.) onthe drivesin
the circuit.

Parallel Operation

Beck drives can be connected in parallel to the
same signal for concurrent operation. Up to four
drives may be connected in parallel.

For parallel operation, use ESR-4 beard no.
13-2245-05 in each drive, and add a shunting
resistor across input terminals AA and BB on one
of the Beck drives. The value of the resistor is:

Input Resistance x 10 KW
10 KW — {N) x Input Resistance

where N =the number ofdrives. Referto Table 3 for
the input resistance. For example, a 278 ohm
shunting resistor should be used for four drives in
parallel with a 4-20 mAinput signal. Ifthe calculated
resistance is not & standard vaiue then select the
closest standard value.

A minor span adjusiment is required to each
drive in a parallel circuit. An interruption in the
circuit to one drive will not prevent the other drives
fromfunctioning butthere will be a slight calibration
shiit,

TABLE 3
ESR-4 BOARD MODELS
ESR-4 R-in Input
Input Signal | Board Part No.|(Tolerance 1%) | Resistance
0-5"0r 13-2245-02 13-2511-01 1KQ
1-SmAdc 1.05KQ
4-20mA de 13-2245-03 13-2511-03 2500
25580
10-50 mA dc 13-2245-04 13-2511-02 1000
10040
1-5V de* 13-2245-05 13-2512-05 10K
20K 02
-0 10V dg| 13-2245-08 13-2512-05 SO KRG
20K0Q
" Bpan ard zed acjustment required.
** Standard [SArange (S5C. 11975
Split Range Operation

Two or three Beck drives may be operated over
theirfull range by a portion of the controller’s output
signal range. The most common arrangement
involvestwa drives operating on equal halves ofthe
input signal range. For example, if a 4-20 mA
control signal is used, the first drive would move
100% of its stroke on a signal range of 4—12 mA,
while the second operates onthe12-20mA portion
ofthe signal. Inthis case, the ESR-4 boards are the
same as would be used for parallel operation (13-
2245-05), but calibrated to the range required for
each drive. A shunting resistor must be added
across input terminals AA and BB on one of the
Beck drives to produce a span hetween 2 and 6
volts across each board for its active portion of the
range.

Foltow the steps forcalibration (ESR-4 page 28)
for each drive unit, using half span values for ithe
input signal. Use the proper starting point for each
half-range whensettingthe zero, 4mA, and 12mA.
Before sefting the zero on the second drive (12

15
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mA), cut one lead of resistor R35 (See ESR-4
photo and illustration, page 29, to locate R 35).

Inasplit range configuration, conneciterminals
Eand F (L.O.5. wire) to prevent undasired “stay-
in-place” operation of the second or third drive due
to fast downward signal changes.

When three drives are to be operated on equal
portions of the input signal, the 4-20 mA range
would split into 4-9.33 mA, 2.33—14.67 mA, and
14.67-20 mAsignals. A 487 ohm shunting resistor
(Beck P/N 13-2510-03) isadequate. Proceed asin
the case cof the two-way split, first setting span,
thenthe zero. When setting the ESR-4 hoard inthe
first drive, set the zero at 4 mA. Then, on the
seconddrive, cutthe R35resistoronthe board and
setits zero at 9.33 mA. Before setting zeroin the
board of the third drive, short outthe R34 resistor
by adding a jumper, adjust its zero at 14.67 mA,
cut resistors R35 and R36 from the board, then
remove the jumper from R34, Check operation of
ail drives by running the input signal through its
complete range. if it is necessaryto recalibrate the
same board later, you may jumper resistors R35
and R36 by connecting the R35 turrets together.

START-UP INSTRUCTIONS

Afterthe driveis mounted andits wiring connections
are made, it is ready to be tested for proper
operation,

Turn on the power supply. Operate the drive
with the handswitch and run it through its full
stroke, both directions. Observe that the driven
device travels through its desired stroke. If
satisfactory, sethandswitch at the “auto” position.

If the drive is to be operated with automatic
control, turn onthe controller and operate the drive
by varying the control signal. Check that the valve
strokes in the proper direction for a change in
control signal. Anincreasing control sighal retracts
the shaftand opens the valve. With a 100% signal,
the drive is fully retracted. if the valve does not
stroke inthe proper direction, firstcheck for proper
wiring connections and verify the control signal at
the drive. [f the wiring is correct, then reverse the
direction of travel (see page 23).

If the drive is to be push-button actuated,
(options 3, 4, & or 6) operate the drive using the
handswitch and observe that direction of travel is
correct. When iravel of the driven device is
satisfactory with reference to the control signal or
the push-buttons, the unit is ready for operation.

Valve Seating Adjustment

Thedrive has a Tight-Seater™ attachedto its output

shaft. The Tight-Seater™ allows tight seating of the

valve plug. ltis a pre-loaded coupling that allows the
valve plug to seat befcre the drive reaches its lower
limit. The additionatl amount of travel compresses
the thrust discs inside the Tight-Seater™, causing

a controlled amount of thrust to hold the valve plug

on its seat when the drive stem reaches its iower

limit. The Tight-Seater™ is factory-settoproduce a

thrust matched to the drive and should never be

disassembled. Control of the amount of valve stem
threaded into the Tight-Seater™ may be used to
adjust the valve seating.
If readjustment of valve seating is necessary,
proceed as follows:
1. With the handswitch, runthe drive to a position
above the 0% or lower limit position.
2. Loosen the lock nut on the valve stem and
thread the valve stem into the Tight-Seater™.
3. Run the drive to the 0% position, using the
handswitch.
4. Threadthe valve stern outofthe Tight-Seater™
untit the plug seats in the valve.

5. Raise the drive shaft using the handswitch until
the plug is clear of the seat and there is
sufficient clearance to make the following
adiustment.

6. Threadthe valve stem outofthe Tight-Seater™
afraction of aturn according to the valve stem
thread as listed (1/32" travel).

Thread Tum
3/8-24 34
71618 5/8
1/2-20 5/8
3/4-16 12

7. Tightenthe lock nutandindex disc onthe valve
stem.

8. Run the drive tc its lower limit using the
handswitch. The valve stem should siop before
the drnive shaft stops.

9. Reposition the travel index.

CAUTION:

if the valve stem is threaded directly into the
drive shaft without a Tight-Seater™, the
valve stem should be at least 1/4 turn from
the seated plug position when the drive
shaft reaches the lower limit. This will
prevent damage to the valve stem or seat.
Do not attempt to obtain tight shut-off
without 2 Tight-Seater™ as serious valve
damage may result.




OPERATION

HOUSING

All models of the Beck Group 14 Electronic
Control Drive have individual cast aluminum
compartments for the main components: The
control motor, wiringterminal board and electronic
signal receiver, drive train and feedback section.
Gasketed covers and sealed shafts make the
Group 14 jdeally suited to outdoor and high-
humidity environments.

CONTROL MOTOR

The Beck control motor is a synchronous inductor
motor which operates at a constant speed of 72
RPM in synchronism with the line frequency.

Motors are able to reach full speed within 25
milliseconds and stop within 20 milliseconds;
actual starting and stopping times will vary with
load.

Beck motors have double grease-sealed
bearings and require no maintenance forthe life of
the motor.

DRIVE TRAIN

The Group 14 drive train consists of a control
motor, SLM, handwheel, reduction gears, main
gear, and power screw output shaft. The ductile
iron main gear and the bronze nut and stainless
steel power screw output shaft are common to
units of a particutar range of thrustand timing. The
alloy steel reduction gears are part of the field-
changeable gear housing assembly. Different
combinations of cutpui gear, housingassemblies,
and drive motors determine the drive's outpui
thrust and timing. See Table 10, page 41 for
details.

The output shait travelis limited by mechanical
stops. The mechanical stop forthe fully extended
or lower limit of the output shaft tfravel is not
adjustable. The position of the retracted orupward
travel mechanical siop is determined by the
number of washers on the output shaft between
the Tight-Seater™ and the lower bearing plate.
Thisis factory-setforthe amount of travel specified
at the time of the order and is generally not
changed in the field.

Theamountof output shafttravelis determined
by the setting of the Calibar. Moving the Calibar
block away from the output shaft increases the
radius where the ball bearing contacts the sector
gear lever. The longer the radius the longer the
vertical stroke of the cutput shaft for the same

amountof rotation of the control end shaft. Therefore,
the Calibar changes the ouiput shaft travel but
makes it unnecessary to change the switch cams,
film polentiometer, or CPS-2. Field Calibar
adjustment is generally used to shorten the travel.
Consult the factory it a longer stroke is required.

SELF LOCKING MECHANISM
(SLM)

An integral part of every Group 14 control motor is
the seli-locking mechanism. This mechanical device
coupies the motorto the geartrain and transmits full
motortorque whenratated in either direction. When
ihe motor is deenergized, it instantaneously locks
and holds the output shaft in position.

TIGHT-SEATER™

The Beck Tight-Seater™ assembily s a pre-ioaded
coupling, installed between the drive output shait
andthe valve stem. It produces a controlled positive
pressure against the valve seat, independent of
drive thrust.

The Tight-Seater™ consists of four pars: a
housing attached to the output shaft, linear thrust
discs contained in the housing, a flanged coupling
attached to the valve stem, and a threaded ring to
contain the flanged coupling in the housing and to
allow adjustment of the pre-load on linear thrust
discs.

Thefactory pre-load, by athreadedring, ensures
that no relative motion occuers between the flanged

Fig. 3.
Tight-Seater™
A Cross-Section
{See Table 11,
p.A1}

Fig. 4.
Tight-Seater™

17
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coupling and housing during normal valve operation
until the pre-load thrust is exceeded in the seated
plug position of the valve.

When the seated plug position of the valve is
reached, the flanged coupling on the valve stem
is stationary, and the output shaft exceeds the
pre-ioaded pressure of the Tight-Seater™ . When
the pre-loaded pressureis exceeded, the housing
will compress the linear thrust dis¢s, maintaining
a controlled pressure cn the valve seat, with the
shaft stationary.

HANDWHEEL

Every Beck Group 14 linear drive is furnished with
a manual handwheel for operation of the valve
without electricat power. Its solid construction
design includes no spokes or projections, and
turns at a safe slow speed. The handwheel is
located atthe bottom of the control motor housing.
The handwheel is coupled direcily to the motor
shaft and rotales when the motor runs. Manual
operation of the handwheel (with electric
handswitchin STOP position) turns the motor and
the rest of the drive train without incorporating a
clutch.

HANDSWITCH

A local electric handswitch is provided on Beck
Group 14 drives to permit operation ai the valve,
independent ofthe controller. As a safety feature,
the handswitch is designed so that the controller
can operate the drive onlywhen itis in the “AUTO”
position. The sequence of the handswitch is:
AUTO, STOP, FWD, STOF, REV.

Inthe AUTO position, two contacts are closed
and the ESR-4 or external controlier contact
completes the contral circuit.

In the FWD or REV positions, coniacts are
closed to operate the drive, independenily of the
coniroller.

In the STOP position, all contacts remain
open.

SWITCHES

Two end of travel switches and up to four optional
auxiliary switches are provided on Beck Group 14
Drives. Switch cams are clamped onto the control
shaft which rotates in relation io the output shaft.
Cam position is field adjustable. Switches are
enclosed in high impact thermoplastic. Switches
areratedbamps 120V ac {0.5amp 125V de). All
auxiliary switch connectors are made on the
terminal board.

CONTROL OPTIONS

Two basictypes of control are available: 120V ac
contact closure {options 3, 4, 5, and 6) and
milliamge modulating (options 7 and 8). Each
option is described below.

Open/ciose option 3; For simple 2-position
control using manual push-buttons oran automatic
controller. Preset travel limit switches provide
opervclose operation upon closure of an automatic
controller or manually operated switch. Travel
limits are adjustable over the full range of travel
and have a repeatability of 0.1% of full travel.

Multi-position option 4: Adjustable cam operated
switches provide up tofive discrete stop positions
upon closure of anautomatic controller ormanually
operated switch. Three, four, andfive predetermined
position settings are possible, with positioning
repeatability of 1% of full travel over the range of
opetation.

Direct AC control option 5: Operatedin forward/
reverse from a remote [ocation; includes a 1000
ohm film potentiometer for remote feedback.

Direct AC control option 6: Provides continuous
positioning capability over the full range of drive
travetby direct AC control from either an autormnatic
controlier or manually operated switches. Includes
Contactless Position Sensor (CPS-2) forfeedback
and position indication.

Modulating option 7: Forautomatic operationin
response to milliamp or V dc analog conirol;
includes a film potentiometer for positicn sensing
and feedback to the Electronic Signal Receiver
(ESR-4).

Modulating opticn 8: For automatic eperation,
asin option 7 above; includes Contactless Position
Sensor (CSP-2) for position sensingandfeedback
to the ESR-4.



INPUT / ELECTRONIC
SIGNAL RECEIVER (ESR-4)

Beckmodulating drives are equipped with precision
electronic contral modules (ESR-4) to receive
conventional 4—20 mA or 1-5 V dc contro! signals
directly, eliminating the need for contact protection
devices, relays, switches, and reversing starters.

The ESR-4 provides for drive control with analog
control systems, and is designed to operate
continuously in temperatures up 1o 185° F.

A feedback signal from the drive’s Contactless
Position Sensor{CPS-2) orpotentiometeris compared
tothe input signal. Adifferenceinthese signals, the
error, is amplified and used to actuate either of two
electronic motor power switches. These switches
drive the motor in the proper direction to force the
error 1o zero. The input signal is adjustable from
50% 1o 450% of the 4 volt span, with the zero
adjustable from -100 to +275% of span.

The ESR-4 permits two or more Beck drives to
be operated by a single signal source, for series,
parallel, or split range operation. See page 15 for
details on these control options.

The ESR-4 board requires a feedback signal
source. Either the Contactless Position Sensor
(CPS-2) oraFilm Potentiometer canbe provided for
this purpose. The CPS-2, with a monitorfisolator

board, produces anisolated position feedback signal
iorthe ESR-4 board. The Monitor function monitors
the CPS-2 position signal and compares it to
established limits. If the ouiput exceeds normal
signal conditions, the monitor relay contact opens.
This relay may be used for either a remnote signal
indication or activation of Loss of Signal operation of
the drive.

POSITION FEEDBACK/
CONTACTLESS POSITION
SENSOR (CPS-2)

The CPS-2 provides a continuous feedback signal
proporticnal to the position of the drive’s output
shaft. ltis used for remote positionindication as well
as for automatic control loop feedback to the
Electronic Signal Receiver {(ESR-4). When used
with the ESR-4, the CPS-2 includes a monitor/
isolator board. The menitor detects and provides
indication of high/low out-of-limit feedback signal
conditions. Theisolator provides a separate position
feedback signal tothe ESR-4 whichisisclated irom
the CPS-2 output.

The position sensing function of the CPS-2 is
provided by a ferrite magnetic sensing element
consisting of two parts: a ferrite stator mounted on

IKPUT SIENAL OFTIONS POAER
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the CPS-2 circuit board and a ferrite rotor mounied
on the control shaft, driven by the Beck drive’s
output shaft through the Calibar assembly. The
electronic circuit translates the signal from the
ferrite magnetic senscr intc an analog position
feedback signai designedtointefacewithelectronic
control systems and indicating instruments.

POSITION FEEDBACK/
FILM POTENTIOMETER

The film potentiometer produces a voltage that is
some fraction of the voltage applied across its
resistive element. Thatvoltage fractionis determined
by the position of the wiperon the resistive element.
The potentiometer assembly ailso includes twe
fixed resistors, one on each end of the resistive
element. These resistors permit suppressed ranges
as well as zero-based position feedback voltages.
If position feedback is desired on drives equipped
with an ESR-4 board, two fiim potentiometers are
required; one for position feedback and the second
to supply a feedback signal io the ESR-4.

LOSS OF CONTROL
SIGNAL (L.O.S.)

Beck drives equipped with the ESR-4 have the
ability to move to a predetermined posilion upon
loss of input control signal. When the input signal
drops to 129% of span below the zero setting, the
ESR-4 provides an annunciating signal with one of
the following options:

1. STALOS =Stay in place, lock in last position.
{Triac output available for remote alarm)

2. REVLOS = Reverse 1o the fully extended
shaft travel limit switch position. Connect
terminal E to F.

3. FWDLOS =Forward tothefully retracted shaft
travel limit switch position. Connect terminal
EtoD.

4 INTLOS =Movetopre-determinedintermediate
auxiliary switch position. Consult factory.

When the input signal is lost but the power

remains on, the L.O.S. switch on the ESR-4 board
is energized, a red LED onthe board lights and the
FWD and BEV switches are turned off. The output
of the L.O.S. swifch is connected to terminal E
whichis wired for one of the predetermined operating
modes listed above.

SWITCH ADJUSTMENTS

AllGroup 14 control drives are shipped with end of
travellimitand all auxiliary swiiches factory-adjusted
for 100% of travel unless otherwise specified at
time of order. Switches must be setinside the range
of the built-in mechanical stops to prevent stalling
of the motor.

Although the switches may be reset through
adjustment ofthe cam posttion, itis usually advisable
to change the valve travel by using the Calibar
index feature described on page 22.

Each switch should openthe motorcircuitbefore
the mechanical stop is reached. Use the travel
index on the output shaft to check the setting.
Three percent or more betweenthe mechanical and
electrical limits is satisfactory. To check, drive to
the elecirical limit using the handswitch, and then
turn the handwheel until the mechanical stop is
reached.

All switches are SPDT and are rated at 6 amps
120 V ac (0.5 amps 125 V dc). Swilches are
operated by cams which are clamped on to the
control shaft. Setting the switchinvolves loosening
the cam, moving the output shaft to the desired
position, and positioning the cam so that it just
operates the switch at that point. in the following
procedure, the use of a continuity meter is
recommended todetermine when the switch opens
or closes. If such a meter is not available, it is
possible to hear the switch click as the contacts
apen and close.

CAUTION:

Do not attach the meter or attempt to move
the switch cams until the drive is discon-
nected from the line voltage and auxiliary
switches are disconnected from external
power SOuUrces.

STANDARD SWITCH SETTINGS

Switch contacts below are shown at midpoint of
shaft travel.

Setting Travel Limit

Switches FL and RL

This procedure should be usedifthe factory end of
travel switch settings mustbe changed in the field.
It is advisable to operate the drive fully each
direction, using the electric handswitch to check
switch settings before attempting to change them.
Follow theseinstructions if they require adjustment.
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Fig. 5 Cam Adjustment

1. Removethetopcover(15/16" bolthead). The
O-ring seal will remain in the rirm of the top
coverwhen removed. Opentheterminal block
cover (1/2" bolt head).

. Usethe electric handswitch todrive the conirol
shaft sothat the RL switch cam is accessible.
Usinga 7/64" hexwrench, loosen the screw so
that the cam is just snug to the shaft. See
Figure 5.

3

Use the handwheel to position the control
shaft so that the lever of the lever-sector gear
assembly is parallel with the upper bearing
plate. See Figure 6 for location of lever and
bearing plate.

Fig. 6 Sector-Lever Gear

10.

11.

12.

13.

. Disconnect power from the drive.
. Connectthe continuity meter acrossterminals

B and V. Rotate the cam until the metershows
no continuity (a switch contact opens; switch
clicks).

. Tighten the cam locking screw t0 5 Ib-in

torque.

. Disconnect the meter and reconnect switch

wires and drive power.

. Usingthe handswiich, drive the output shaftto

the fully up position. Note the direction of
rotation of the lobe of the cam. The correct
cam lobe motion is away fromthe switch lever
with the switch lever on the lower part of the
cam. I this is not correct, returnto step 2 and
reset the cam to the proper orientation.

. Dnvetheoutputshiaftagainiothe fully extended

travel limit. if the correct stopping point is
reached (leverparallel with the upperbearnng
plate), the swiich is property sel.

Manually position the control shaft position
indicator dial to zero.

with the handswitch, move the contrel shaft
until the position indicator dial reaches the
150° position.

Repeat the instructions for setling the FL
travel limit excepi that the direction of motion
is opposite to that used for the RL switch
setting. Connect the continuity meter across
terminals B and U.

Close the covers and tighten the terminal
coverboltto 101b-ft. Tighten thetop cover boit
just enough to compress the C-ring seal.
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GCALIBRATIUN STROKE CHANGE

Setting Auxiliary Switches

Standard switch settings for drives with 2 or 4
auxiliary switches are shown on the diagram on
page 21. Theoperating point of all auxiliary switches
is defined as apercent of output shaft travel. 100%
is defined as the retracted limit of shaft travel. The
heavy line indicates a closed circuit. Follow these
instructions to change the operating point of auxiliary
switches.

NOTE: In the following procedure, it is
assumed that switch seltings are to be
adjusted so that contacts open when the
desired position is achieved. If they are to
be adjusted to close, it may be necessary
to reverse the operating mode of the
switch by reversing the leads on the
switch itself. Be sure 1o disconnect power
from the switch terminals first.

1. Removethetop cover(15/16"bolthead). The
O-ring seal will remain in the rim of the cover
when removed. Opentheterminal block cover
{1/2" bolt heads).

2. Usethe electric handswitch to drive the shaft
so that the switch cam is accessible. Using a
7/64 hexwrench, loosen the screwsothatthe
cam is just snug on the shaft.

. Move the output shaft to the desired position.

. Disconnect power from the drive.

. Connect the continuity meter across the
appropriate ferminals, See the chart on page
21 orthedrive wiring diagram. Rotate the cam
until the meter shows no continuity (switch
contacts open, switch clicks).

6. Tighten the cam locking screw to 5 Ib-in
torque.

7. Disconnect the mater and reconnect power.

8. Move the drive’s output shaft in the desired
direction so that the cam [obe moves away
from the switch lever. If not correct, retumn to
step 2 and reset the cam to the proper
orientation.

9. Reccnnect the meter.

10. Movethe outputshaft again toward the desired
switch position. If the contacis open, the
switch is properly set.

11, Close covers and tighten the terminal cover
bolts to 10 |b-ft torque. Tighten the top cover
just enough to compress the O-ring seal.
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STROKE CHANGE — CALIBAR

Adjustment of the total drive stroke within the
factory-set travel range is easity accomplished by
the use ofthe Beck Calibar, Figure 7. The switches

and feedback device are simultaneously adjusted
to maintain full input span when the calibar setting
is changed. For stroke lengths longer than the
tactory-set travel limits, consultthe factory. Adjust
the drive stroke as follows:

1. Remove the top cover. The protective O-ring
seal will remainin the im ofthe top coverwhen
removed.

2. Use the handswitch to move the output shaft
to the fully extended position.

3. Loosen the two locking screws on the calibar
block with a 1/8" hex wrench. .

4. Slidethe calibarblocktothe desired stroke on
its index, and tighten the set screws. The
Calibar index is graduated directly in inches,
with zero being the seated plug position of the
valve.

5. Use the handswitch to operate the drive and
check the stroke on the travel index of the
valve yoke.

6. Replace the top cover after making
adjustments. Tightenthe top coverjustenough
o compress the O-ring seal.

NOTE: The limit switches and feedback
device are adjusted automaticaily when
the calibar setting is changed. Do not
adjust the limit switch cams to change the
drive stroke.

STROKE AND SPAN
ADJUSTMENTS

The Calibar adjustment is designed to allow field
changes of the total drive stroke with the same
maximum input signal applied (e.g., achangefrom
11/2" stroke with 20 mA input signalto a 1" stroke
with 20 mA input signal).

The span adjusiment on the ESR-4 board is
used to maintain the drive stroke when a change

Fig. 7. Calibar Adjustment



CALIBRATION CHANGING DIRECTION OF TRAVEL

ininput signal (or span} is required (e.g., achange
from 3/4" stroke with a 20 mA maximum input
signal applied to 3/4" stroke with an 18 mA
maximum input signal applied.)

CHANGING DIRECTION OF
TRAVEL

Forward direction of travelis defined asthe direction
of output shaft motion preduced by an increasing
signal. Unless otherwise specified at the time of
order, the output shaft is factory-sef fo retract in
responsetoanincreasing signatto open the valve.

The procedure to change the direction of travel
of the output shaft varies by model number. The
model number is listed on the drive name plate.
Determine the model number and referto the proper
procedure below.

CAUTION:

Be sure that the drive is disconnected
from the line voitage and that all auxiliary
switches are disconnected from the
external power sources before beginning
the direction change procedure.

Models 14-103 and 14-104

1. Removethetop cover (15/16" bolt head). The
QO-ring seal will remain in the rim of the top
coverwhen removed.

2. Interchange the yellow and black wires onthe
commonterminals of the FL and RLtravel limit
switches.

3. Replace the top cover. Tighten the cover bolt
just enough to compress the O-ring seal.

Models 14-105 and 14-107

NOTE: On model 14-107 units equipped

with an auxiliary film potentiometer, the

auxiliary potentiometer is mounted clos-
est to the sector gear end of the control

shatt.

1. Removethetopcover(15/16"bolthgad). The
O-ring seal will remain in the rim of the top
coverwhen removed.

2. Interchange the yellow andblack wiresonthe
common terminals of the FL and RL travel imit
swiltches.

3. Interchange the wires connected to the ends
ofthe potentiometer. The wire onterminal 1
or 5 should be moved to the opposite
terminal. Also maove the wire onterminal 2 or
4 to the opposite terminal. The wire to
terminal 3 remains unchanged.

Auxiliary Potentiometer Only
4. Reverse the wires connected to the ends of
the potentiometer. The wire enterminal 1 ar5
or on terminal 2 or 4 should be moved to the
opposite terminal.
5. Replace the top cover. Tighten the cover bolt
just enough to compress the O-ring seal.

Models 14-106 and 14-108

1. Open the terminal compartment (1/2" boit
heads) and remove the top cover{15/16" bolt
head). The O-ring seal will rernain inthe rim of
the top cover when removed.

2. Interchange the yellow and black wires onthe
common terminals of the FL and RL travel limit
switches.

3. Install a mA meter in series with a 200 ohm
load resistor for current outpuis or a voltmeter
acrossthe CPS-2 outputterminals forvoltage
outpuis. See Table 14, page 44.

4. Reconnectdrive power.

5. Drive the output shaft until the CPS-2 output
is 50% of the range (e.g. for 420 mA signal
range, set output to 12 mA).

6. Set handswitch to STOP position.

7. Using a 7/64 inch hex wrench, loosen the
CPS-2 rotorclamp.

8. Rotatethe CPS-2 rotor180° and setthe output
hack to the mid-range (e.g. 12 mA).

9. Tighten the rotor clamp. See Figure 8, page
27.

10. Runthe drive to the FWD and REV limits with
handswitch. Becord CPS-2 cutput at limits.

11. Subtract cutputs recorded at the two limils
and compare with the desired output signal
span (e.g. 16 mA or 4 V dc).

12. Move the drive to the FWD limit.

13. Divide the difierence between the measured
span, step 11, and the desired span by 2.
Adjustthe Span Potentiometer by this amount,
SeeFigure 10, page 27. NOTE: CWmovement
ofthe Span Potentiometer moves the ends of
the signal range out away from each other.
CCW movement of the Span Potentiometer
moves the ends of the signal range in toward
each other.

14. Loosen the rotor clamp and adjust the rotor
position to achieve the desired value of
maximumoutput signal (e.q. 10mAor5Vdc).
NOTE: Rotor adjustment moves the entire
signal span up or down.
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CALIBRATION FEEDBACK SIGNAL

CHANGING DIRECTION OF TRAVEL, CONT'D.

15. Tighten rotor clamp and run output shaft 0
FWD and REV limitsto check CPS-2 signalfor
desired span. If not correct, repeat procedure
from step 11.

16. Tighten rotor clamp to 5 Ib-in torque. Maintain
0.031 inch clearance between rotorclamp and
slator.

17. Remove meter and resistor and reconnect
outputwiring.

18. Close covers and tighten the terminal cover
bolts to 10 Ib-ft torque. Tighten the top cover
just enough to compress the O-ring seal.

19. Model 14-108: recalibrate ESR-4 Board.

FEEDBACK SIGNAL
CALIBRATION

Feedback signal calibration is necessary to ensure
that signal current or voftage correctly corresponds
to the drive’s output shaft position. All Group 14
products are shipped with the feedback calibrated
forfull retraction of the output shaft unless otherwise
specified at the time of order.

The procedure to check and set feedback
calibraticn varies by model number. The model
numberis listed onthe drive name plate. Determine

‘the model number and refertothe properprocedure

below.

NOTE: The shaft travel limit switches must
be properly adjusted before the feedback
signal is calibrated. The feedback signal
must be calibrated before the input signal
can be calibrated.

FILM POTENTIOMETER
CALIBRATION

Models 14-105 and 14-107

NOTE: On model 14-107 units equipped
with an auxiliary film potentiometer, the
auxiliary potentiometer is mounted closest
to the sector gear end of the control shaft.

When properly adjusted, the auxiliary potentiometer
feedback signal should be maximum with the drive
shaft in the fully retracted (maximum input signal)
position. At 50% of travel the signal should be mid-
span. Atfull extension, the signal should be minimum.

On option 7 units, potentiometerfeedbackto the
ESR-4boardshouldread 0.54 V dc atthe minimum
input signal and 2.66 V dc at the maximum input
signal.

If either the auxiliary or main potentiometers on
option 7 units is outofcalibration, orif the fesdback
potentiometer on option 5 units is out of calibration,
the procedure 1o recalibrate is the same.

1. Opentheterminal blockcover(1/2" boltheads)

and remove the top cover (15/16" bolt head).

2. Loosen the clamping screw (use 9/64 hex
wrench) on the potentiometer wiper so that it
is just snug on the shatt.

3. Operate the drive to the electrical limit
corresponding to maximum input signal.

4. Set the wiper s0 that the voliage reaches its
maximum value. Auxiliary feedback signals
are read by a multimeter at the terminal block
(CC, DD, EE). Feedback signals to the ESR-
4 hoardarereadontheboardat TP3and TP2
(see Figure 13, page 29 for location).

NOTE: Be sure that the wiper spans the
resistor and collector elements equally, and
does not touch the areas of low resistance
at either end of the film element.

5. Tighten the clamping screw 1o 5 Ib-in torque.

6. Operate thedrivebetweenthe eiectrical limits.
Verify that the feedback signal is properly
adjusted.

TRIMMING
AREA

> 1
"
RESISTIVE

ELEMENT COLLECTOR

BIAS ELEMENT

7. Usethe manual handwheelto run the driveto
the mechanical limit; do not overtorque, as
darnage may result. .

8. Check that the wiper does not come off the
resistive element or output voltage dees not
fall from maximumvalue. If not correct, return
to step 2.

9. Replace the top cover and close the terminal
block cover. Torque the ferminal cover bolisto
101b-ft. Tighten the top cover boltjustenough
to compress the Q-ring seal.



CPS-2 CALIBRATION
Model 14-106 and 14-108

These models are equipped with a Contactiess
Position Sensor (CPS-2) for position sensing and
feedback. On model 14-108, the CPS-2 also delivers
a feedback signal to the Electronic Signai Receiver
(ESR-4). Adjusting the remote feedback signal aiso
automatically adjusts the signal to the ESR-4 on
models so equipped. CPS-2 units are designed to
provide positionfeedback without contacting orwiping
surfaces. On option 8 units, the CPS-2 includes a
Moriter/lsolator board which detects high and low
out-of-limitconditions. The Monitorfunction monitors
the CPS3-2 position signal and compares it to
established limits. If the ouiput exceeds nomal
signal conditions, the monitor refay contact opens.
This relay may be used for either a remote signat
indication or activation of Loss of Signal operation of
the drive.

The CPS-2 provides infinite resclution by
incorporating a ferrite rotor on the control shaft and
a ferrite stator mounted on the position sensing
circuit board. To make feedback signal adjustments,
adjust the span, then change the position of the
rotor on the control shaft to adjust the zero.

CHECK FEEDBACK
SIGNAL CALIBRATION

The following procedure should be followed to
check CPS-2 calibration:
Tools required:
mA/V dc Multimeter
1/2" Combination Wrench
15/16" Combination Wrench
200 Q Resistor

1. Put electric handswitch in STOP position.

2. Openthe terminal block cover (1/2" boft heads)

- and top cover {15/16" bolt head).

3. Determine the cotrect feedback terminals from
the wiring diagram supplied with your drive
(CC, DD, EE).

4. Install a mA meter in series with a 200 ohm
load resistor for current outputs, or a
voltreter across the CPS-2 output terminals
for voltage outputs. See Table 14, page 44.

5. Drive the output shaft through its full range
and check the feedback signal.

When properly adjusted, the feedback signal

should be maximum with the drive’s output shaftin
the fully retracted {(maximum input signal) position.

At 50% travel the signal should be mid-span. At full
extension the signal should be minimum. If not
correct, proceed with the calibration procedure.

CALIBRATION PROCEDURE

Adjustment of the CPS-2 is necessary if the signal
range reguires an increase or decrease in value
relative 1o the drive's ocutput shaft stroke. Calibrate
by turning the Span Potentiometer CW to increase
the gain of the CPS-2. This has the effect of
increasing the output at the highendand lowering the
output at the low end equally.

Signal Span is determined by the CPS-2 mode!
and ranging resistor selected.

CAUTION:

Do not adjust the zero potentiometer to shift
the span.

To adjust ihe span, turn the Span Potentiometer on
the CPS-2 circuit board. The Span Potentiometer
adjusts the CP3-2 so that the drive output shaft
motion produces the specified output signal range.
Tools required for calibration:

mA/N de Multimeter

3/32" Screwdriver

7/64" Hex Wrench

5/16" Open End Wrench

1/2* Combination Wrench

15/16" Combination Wrench

1/32" Thickness Feeler Gauge

2000 Resistor

1. Put electric handswitch in STOP position.

2. Opentheierminal block cover{1/2" boltheads)
and top cover (15/16" bolt head). The C-ring
seal willremaininthe rim of the top coverwhen
removed.

3. Determine the correct feedback terminals from
the wiring diagram supplied with your drive (CC,
DD, EE). .

4, InstallamAmeterin series with a200 chm load
resistorfor current outputs oravoltmeteracross
the CPS-2 output terminals for voltage ouiputs.
See Table 14, page 44.

5. Move the drive to the fully extended position
and record the signal voltage or current.

6. Movethedrive tothe fully retracted position and
record the signal voltage or current.

7. Subtract the two signal readings and compare
to the desired output signal span. Forexampie,
16 mA for 4-20 mA signal range. Divide the
difference between the measured and desired

Cont'd
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CALIBRATION FEEDBACK SIGNAL

CPS-2 CALIBRATION, CONT'D

span by 2. Adjust the Span Potentiometer by
this amountwith the drive atthe 100% position.
CWmovement of the Potentiometerincreases
the span equally at both ends. COWmovement
of the Potentiometer decreases the span
equally at both sides. See Figure 9, page 27
for location of Span Potentiometer.

8. Loosen the rotor clamp and reset its position
{use the thickness gauge; see Figure 8) to
achievethe desired vaiue of maximum output
signal. For example, 20mA. NOTE: Rotor
adjustment moves the entire span up ordown.
Also note meter as you rotate the rotor to
ensurethatthe signalis changinginthe proper
direction.

9. Tighten the rotor clamp to 5 Ib-in torque.

10. Move the oulput shaft to the fully extended
and fully retracted positions and check the
output signal for desired span. If not correct,
repeat the procedure from step 5.

11. Remove the meter and resistor, reconnact
feedback wires, and replace covers.

12. Torque the terminal cover bolts to 10 Ib-ft.
Tighten the top cover bolt just enough to
compress the O-ring seal.

13. Retum electric handswitch to AUTO position
and process controller to automatic mode.

14. OnModel 14-108, recalibratethe ESR-4 board.

Adjusting the Zero Potentiometer

The Zero Potentiometer is provided on CPS-2
models 20-3400-03 and -13 o change from a zero
based toasuppressed zero range (e.g. from0to 16
Vd¢to 1to 5V dc). The zero is adjustable from —
5% to +30% of span.

NOTE: Do not adjust the zero potentio-
meter to shift calibration. Adjust the rotor
position only to shift calibration.

CAUTION;:

The zero is factory sealed on ali CPS-2
units except 20-3400-03 and -13. Do not
attempt to adjust the zero on other models
as misadjustment of feedback signal and
monitorfisolator functions of the ESR-4 will
result.

The following example is giventoiliustrate howthe
zero is adjusted to effect a range change from O to
16 Vdcto1to5Vde.

1. Installthe 0to 16 Vdc unitasa 0to 16 V de

range. Bo not make any adjustments other
than setting the rotor position.

2. Shortterminal CCto DD {see Table 14onpage
44). This shifis the range to 0 to 4 V dc.

3. Using a voltmeter at the appropriate output
terminals, adjustthe Zero Potentiometer with
the drive at minimum input signal position so
that output reads 1 V dc. This changes the
range to 1-5V de.

Feedback Signal Monitorfisolator
CPS-2 models 20-3400-12, -13, -14, and-15 are
provided with a Monitor/isolator board which delfivers
an isotated position feedback signal tothe Electronic
Signal Receiver {(ESR-4). The Monitor function
monitors the CPS-2 position signatand compares
itto establishedlimits. Ifthe cutput exceeds normal
signal conditions, the monitor relay contact opens.
This relay may be used for either a remote signal
indication or activation of Loss of Signal operation
of the drive.

No adjustments should be made on the Monitor/
Isolator board.

Signal Monitor Sensing Operation
AredLEDindicatorandan SPDT relay are mounted
on the Monitor/lsolatorboard o indicate that power
is on and that the CPS-2 output signal is within
normal range. Normaloperatingrangeis —1%fto
+101% {comtacts closed) and —4% to +104%
(contacts open).

The SPDT relayis rated for 0.1 amp resistive at
100V dc and can be used for remote monitoring of
the drive’s power or te signal a system failure.

Loss of Signal Operation

Group 14 drives equipped with Electronic Signal
Receivers (ESR-4) are configured sothatthe input
control signalis connectedthroughthe relay onthe
monitor board of the CPS-2. The Loss of Signal
(L.0.8)) function of the ESR-4 may therefore be
activated when the CPS-2 signals are outside the
normalrange (see above). Tohave an out-of-range
CPS-2 signaltriggerthe L.0.S. mode, remove the
jumper across the relay contacis on the monitor
board. See the schematic on page 46 for jumper
location. For details on L.O.S. function, review the
following section on input Signal Calibration.

INPUT SIGNAL CALIBRATION

AllGroup 14 drives equipped formilliarmp medulating
applicationsinciude afourth generation Electronic
Signal Receiver (ESR-4). ltislocatedinthe Terminal
Compartment. The ESR-4 board consists of a
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Figure 9. CPS-2 Position Sensor (Rear View) for
Models 20-3400-02, -04, -05, -12, -14, -15

voitage regulator, a signal amplifier, an error
amplifier, and three outpul switches.

The ESR-4 board controls the position of the
Beck drive according tothe input signalitreceives.
A feedback signal is delivered to the board from
either a potentiometer or the CPS-2, which is
compared with the input signal. The error signal is
then amplified and used to actuate either of two
switches to drive the output shaftforward orreverse
until the signals balance and the error is zero.
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Figure 10. CPS-2 Fosition Sensor (Rear View) for
Models 20-3400-03, -13
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Figure 11. CPS-2 Monitor/lsolator Assembly
Models 20-3400-12, -13, -14, -15

The third output switch is energized when the
signal is lost or jalls below a given setting. The
L.O.S. switch drives the output shaft tc a
predetermined position. See sectionon 1.O.S. on
page 29 for further details.

Checking Calibration

Using the input control signal, drive the cutput shaft
throughits complete range. If minimum input signal
{4 mA) delivers 0% position, or full extension,
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CALIBRATION /NPUT SIGNAL

NOTE: The input signal is calibrated
relative to the output (feedback) signal.
Therefare, the shaft travel limit switches
must be properly adjusted and the feedback
signal calibrated before the input signal

can be calibrated.

CAUTION:

The signal circuit on ESR-4 units is not
grounded. If grounding is required,
connect terminal BB in the terminal
compartment to ground, either on the
drive body or externally.

mid signal {12 mA) delivers 50% position, and
maximum signal (20 mA) delivers 100% position,
then calibration is not necessary. If, however, the
drive shaft positions do not correspond to the
appropriate input signals, then the ESR-4 mustbe
calibrated.

Calibration Tips

The input signal can be varied by the automatic
controller, but if that is impractical, a test box may
be used. Connect the test box to positive terminal
AA and negative terminal BB of the terminal block
in place of the controller input.

Span and zero adjustments are locatednearthe
edge ofthe ESR-4 board (see Figure 13, page 29).
Monitor the FWD and REV lamps to make
adjustments. When the drive is balanced or in
L.0.5. mode, beth lamps are on. When the output
shaft is moving, the lamp designating its direction
of travel goes out. When the drive reaches its end
of travel before balance is achieved, the lamp will
stay out. Trim the adjustment so that the drive
balances at the limit with the lamp on. Clockwise
rotation of either span or zero adjustment causes
the output shaft to drive toward the zero (minimum
input signal) position.

CALIBRATION PROCEDURE
The following procedure should be followed to
calibrate the ESR-4 board.,
Taols required:
3/32" Screwdriver
1/2* Combination Wrench

1. Open the Electronic Signal Receiver and
Terminal compartment cover (1/2" bolt heads).

. Short input terminals AA and BB.

. Turn electric handswitch to AUTQ position.

. Short out resistor R35 temporarily with a clip
lead (see Figure 13, page 28 for location of
R35). NOTE: Drive will retract.

5. Using3/32" screwdriver, tum zero adjustment
potentiometer clockwise to its maximum
position. Drive witl run to zero position travel
limit (full extension}.

6. Remove short on input terminals and, using
controller or test box, apply an input signal
equal to span (e.g. 16 mA for 4-20 mA span).
NOTE: Drive may run.

7. Usinga3/32” screwdriver, tum spanadjustment
potentiometer clockwise until drive runs, then
counterclockwise until drive justreaches 100%
position,

8. Remove the clip lead on resistor R35 so that
it is not shorted. Apply 100%, full range,
position signal (e.g. 20 mA)}.

9. Tumn zero petentiometer counterclockwise to
position the drive at the 100% position {may
require 10-15turns).

10. Drive the output shaft to the minimum input
signal position {e.g. 4 mA). If necessary, turmn
the zero potentiometeriotrirn the zero position.

11. Return the drive to the 100% position. If
necessary, position the drive using the span
potentiometer.

12. Repeat steps 10 and 11 until satisfied with

adjustment. Reinsiall the input signal wires,

remove the test box (if used), close the
compartment covers and tighten cover bolis
to 10 Ib-ft torque.

£ N

Span

The basic span adjustment of the ESR-4 is 2 volts
to 6 volts dc. This is adjustable with the 20-turn
span trim potentiometer. To make the span
adjustable from 210 9.5 voits de, remove resistor R-
4. Tomake the span adjustable from 9.5t0 16 volts
dc, remove R-4 and cutjumperwire J-1. See Figure
13, page 29, for focation of R4 and J1.

Zero

The basic zero adjustment is —20% to 100% of
span. This is adjustable with the Zero Potentio-
meter. For 2-way split range applications, remove
resistor R-35 to shiit the zero adjustment 10 20%
to 150% of span. For 3-way split range operation,
remove resistors R-35 and R-36 to shift the zero
adjustment to 150% to 275%. For cther spiit range
applications, consult factory for adjustment. See
Figure 13, page 29, for location of R35 and R36.



Filter Adjustment

The filter is adjusted (full CW) at the factery for
maximum attenuation of disturbances on the input
signal. This infroduces a 1% drift {(with 4" travel at
16 sec/in timing) in the response to a loss of input
signal when “Stay-in-place” is selected. If this is
objectionable or if livelier response is desired, the
filter action can be reduced by turning the filter
adiustment Potentiometer CCW a sufficientamount.
Full CCW takes the filterfng cut completely but in
some cases may leadto undesirable cycling. If this
happens, tumthe adjustment CW untilthe cycling
is damped out.

Gain Adjustment

The gainof the amplifier is fixed to prevent possible
drive instability resulting from an inadvertent
increase in gain. The deadband values of 0.6% for
CP&-2 or film potentiometer operation are chosen
to satisfy the requirements of most control sysiems.
When erratic signal conditions exist, excess cycling
can bereduced by increasingthe deadband. Rermove
R392 to increase the deadband to 1%. Further
change ofthe deadbandis possible by changingthe
value of R42, but only after R33 is removed.
Various values and corresponding deadbands are
listed below:

TABLE 4
R39 R42 Deadband
Remove 4.99MQ 0%
Remove I 3.30MQ 1.6%
Remove 2.20M0 2.4%
Remove 1.50M0 3.5%

Highergains {reduced deadband)are also possible
with the ESR-4. Consult yourfactory representative
for details. See Figure 13 for location of R39 and
R42.

CHANGING L.O.S. TRIP POINT

If the input signal drops below a predetermined
value, the L.O.S. featureis activated. The standard
setling of this signal value is approximately 12% of
the signal span below the zero signal value. For
example: 12% of a 16 mA signal spanis 1.92 mA
(4.0 mA—1.92 mA}. The trip pointis determined by
the value of two resistors on the ESR-4 board. To
change the trip point, resistors R20 and R21 must
be replaced. See Figure 13 for location of R20 and
R21.

TABLE 5: L.0.S. TRIP POINT AND

RESISTOR VALUES
LOS. | % | LOS. % | Resistorvalues

TripPoint | of Reset of R20 R21
mA Span | Point,mA | Span | K K2
30 -6 3.5 -3 200 1.5Q
28 -7 3.6 -2 3z.4 255
2.2 -1 35 -3 301 442
20 -12 3.7 -1 40.2 5.50
1.7 -18 37 -2 38.3 9.31

7 -20 3.3 -4 301 10.2

Table 5 gives representative values of the trip
point and R20 and R21 for both film potentiometer
and CPS-2 drives equipped with the 13-2245-03
ESR-4 board. For other ESR-4 boards, ortrip points
not on the chart, contact the factory. NOTE: If the
input signal is restored to g value above the L.O.S.
reset point, the L.O.S. feature is deactivated.

The L.O.S. function can be disabled by removing
R19. See Figure 13 below for location of R19.
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Fig. 13. ESR-4 Components
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MAINTENANCE

The Beck Group 14 Drive requires only a minimum
of routine maintenance. A visual inspection is in
order to verify that the connection to the valve is
intactand operatingnomally. [fvibrationis present,
chackthe electrical terminal connections and other
hardware for tightness. This section covers repair
orreplacement of many components of the Group
14 Drive, as well as a trouble-shooting section 1o
help identify and solve possible operating faults
after installation and start-up. Note that some
components are not field repairable.

If it should ever be necessary to replace the
output gear, shaft, or output shaft bearings, a major
overhautis required and the drive shouid be retumed
to the factory. During a major everhaul, the factory
repair department will update the drive toinciude all
possible engineeringimprovements.

LUBRICATION

The drive train parts of the Beck Control Drive are
factory lubricated and in normal service will not
need relubrication for five years. Control drives in
more active service will require more frequent
relubrication. Any drive operating near its rated
thrust and with a frequency of operation greater
than one per minute on a 24 hour schedule should
be inspected every two vears.

CAUTION:

Before removing the gear housing assem-
bly, block the valve stem to prevent the
gear train from moving when the housing
assembly is removed,

Tolubricate the main gears, remove the cover plate
(1/2" bolt heads) on the side opposite the motor. To
inspect the gears, remove the gear housing
assembly, andclean the gearsthoroughly, remowving
all old lubrication.

Examine the gear teeth, shaft bore and gear
shafts for signs of excessive wear, scoring or other
damage. If evidence of this damage is present, a
detailed examination of the main gear is
recommended. This requires a complete
disassembly of the drive. Clean all parts thoroughly,
removing all old [ubrication. All damaged or worn
parts should be replaced.

Recoatthe teeth and shaft bores of all gears with
aheavylayerofFiske Lubriplaie GR-132 orequivalent.

GR-132 is an E.P. grease with polymer additives
and atemperature range of ~40° Fto +350° F. Apply
SAE 30 ail to the gear bushings for additional
iubrication {they are self-lubricating). Apply SAE 30
oilto the powet screw also. The ballbearing onthe
output shaft and crown gear shaft have double
grease seals and require no mainitenance forthe life
of the bearings. Inspect all grease seals and
replace any that show wear, then reassemble the
drive.

REPAIR AND REPLACEMENT

The following sections describe the procedures to
follow to remove and replace various components
of the BECK Group 14 control drives. Referto the
drive outline dimension drawings cnpages6and’
for location of components on the drive and to the
body section drawings on page 42 and 43 for part
numbers.

Gaskets

During routine service, inspect the gaskets and O-
rings forwear ordamage. In order 1o protectinternal
components, worn or damaged gaskets and O-
rings shouid be replaced.

To remove the main gear cover, terminal
compartment, or the motor gaskets, scrape off all
of the old adhesive and gasket material from the
bedy housing and cover, Cementthe new gasketto
the drive body using a gasket cement such as 3M
#847 Rubber and Gasket Adhesive, or equivalent.

Q-ring seals are used between the body andthe
top and bottom bearing plates. Before installing a
new O-ring, lubricate it with light machine oil.

The large top cover is sealed with rubber foam
gasket material, 5/16" in diameter. To replace this
material, scrape the old gasket material andcement
frormthe groove. Cementthe new foam gasketinto
the groove with 3M #847 Rubber and Gasket
Adhesive, orequivalent. Cutthe ends of the maierial
on an angle and cement them together with this
same adhesive.

Seals

Wormn or damaged output shaft, control end shaft

andmotor shaft seals should be replaced to prevent

damage to internal bearings and drive train parns.
To remave the shaft seal, push the blade of a

small screwdriver along the shaft and under the



seal lip. CAUTION: The seal is approximately 1/4"
wide. Donotforce the screwdriver blade beyond the
width of the seal, or damage to the shaft bearing
could result. Pry up on the seal and force it out of
the housing. Cleanthe shaftand housingand press
in the replacement seal with closed side facing
outward.

Bearings
There are some field-replaceable bearings in the
Group 14 Drive. Consult factory for details.

Motor

The Beck control motor is not field repairable.
Disassembly of the moter will result in a loss of
torque that ¢can only be restored by returning the
motor to the factory for remagnetizing.

CAUTION:

Before removing the motor assembly, while
the processis running, block the valve
stem to prevent the gear train from moving
when the motor is removed.

To remove the motor, first disconnect the motor
wires in the terminal compartment of the control
drive, The wiring is under the terminal board.
Remaove the black wire from the terminal post, cut
the green motor wire nearihe green-yellow-red buit
jointanddisconnectthe redwire from the red-green-
blue butt connection. Remove the three 10-32
socket head cap screws that secure the motor.
Carefully slide the mator down and out of the drive
body.

Toinstalithe moteor, insert the three-wire sleeve
through the wire hole inthe motormount and into the
terminal compartment. Carefully slide the motor
intothe drive body, rotatethe motor shaftif necessary
to engage the pinion with the firstcombination gear.
Install motor maunting screws and torque to 6 Ib-ft.
Reconnect the moior wires.

Motor Resistor and Capacitor

The motor resistor and capacitor are located inthe
top compartment beside the Calibar. Toreplace a
resistor or capacitor, remove the top cover{15/16"
bolt head). Remove the existing part and transfer
the wires one at a time to the replacement part.
Inspect the top cover gasket and replace i
necessary. Replace the top cover. Tighten the top
cover bolt just enough to compress the O-ring seal.

Limit and Auxiliary Switch
Complete switchassemblies may be replaced. [tis
not possible to replace individual switches. To
replace switch assemblies, remove the top cover
{15/16" bolt head). Remove the screws holdingthe
switch assembly 1o the plate and slide it out 1o the
side. Note the configuration of the assembly, Bight
Hand or Left Hand. Right Hand assemblies have
assembly screws in the “R” holes and left hand
assemblies have screws in the “L” holes.
Transferthewires one atatimetothereplacement
assembly using the push-on lugs provided. Install
the replacement assembly and note that it rotates
around one screw to permit an adjustment of the
cam to switch lever spacing and switch operating
peint. To properly set the switch, use a .060 inch
shim betweenthe cam and switch leverand loosely
position the switch assembly so that the switch is
fully compressed. The swiltch lever should be on
the high or maximum radius portion of the cam
whensetting the switches. DONQOT overstress the
actuating lever. Tighten both screws to 20 Ib-in
torque andremove the shim. Whenproperly adjusted
the switch lever should remain in contact with the
cam throughout the control drive travel.

Adding Switches

It is usually possible {o add switches to a control
drive in the field. Remove the top cover (15/16" bolt
head). If the drive has no auxiliary switches, it is
possible o add 6, 4, or 2 more switches. Determine
the configuration of the switch assembly to be
added. Right hand switches are setto operate atthe
retracted control shaft limit and left hand switches
at the extended limit.

If the control drive shaft does not have unused
switch cams, extra switches may be added but
additional parts will be required. Consultthe factory,
givingthe control drive model and setialnumber so
that a correctlist of parts required may be supplied
to you.

install wiring onto the switch push-on lugs and
route the wires intc the control drive terminal area.
Remove the terminal cover and solder wiresto the
underside of the terminal assembly per the wiring
diagram included with the new switch assembly.
Install the new switch assembly and adjust perthe
instructions above. See Table 8, page 40 for switch
partnumbers.
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SLLM Friction Surface

In normal service, the SLM friction surface will last
forfive toten years, Faster rates of wear can occur
in any drive operating near its rated thrust and with
a frequency of operation greater than one per
minute on a 24-hour schedule. The following
procedure can be used to determine the amount of
wear life remaining on the friction surface. Turnthe
handswitchto STOP. Carefully tum the handwheel
backandforth. Ifthere is free play in the handwhes|
(up to one tenth of a full handwheel rotation) the
SLM has sufficient wear life. If there is no free play
in the handwheel, the drive may not hold position
and the friction surface should be reptaced.

If the friction surface needs 1o be replaced you
should order the appropriate SLM kit as shown in
Table 6, depending on the motor. Two kits are
available: SLM Friction Kit and SLM Rebuild Kit.

The SLM Friction Kit typically consists of friction
material, spring pin, steel shims, control motor
gasket, thrustbearing, terminal joints and instruction
sheet.

The SLM Rebuild Kittypically consists of friction
material, spring, spring pin, thrust bearing, pinion,
steel balls, Jocking disc, steel shims, controf moter
gasket, terminal joints and instruction sheet.

See Figure 14 for component identificaiion.

Table 6

Motor Part .SLMFriction SLMRebuild} Instruction

Number

Kit

Kit

Sheet Only

20-2702-31

12-8060-09

12-8060-19

80-0016-09

20-2703-31

12-8060-09

12-8060-19

80-0016-09

20-2703-34

12-8060-09

12-8060-20

80-0016-02
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WIRING TERMINALS _

Figure 15. Handswitch

Handswitch

To replace the handswitch, remove the terminal
cover. Clip the five wires from the old handswitch.
Remove the knob and the nut under the knob to
remove the switch. Install the new handswitch as
shown in Figure 15. Splice the wires color forcolor.
Replace the terminal cover. Torque boltsto 10lb-ft.

NOTE: The AUTO position on the
handswitch knob must be straight up
when the switch is fully clockwise,
Handswitch part number 20-3300-07.

ESR-4 Board
Field service of the ESR-4 board is not
recommended. The factory maintains a stock of
replacement boards for immediate shipment. To
replace the ESR-4 board, open the terminal
compartment cover (1/2" bolt heads). Loosen the
four caplive screws holdingthe boardtoits mounting
pads. Note the “L” shape mounting bracket on the
end of the board. To remove this board, pull the
mounting bracket away from its mating service.
Toinstallan ESR-4 board, lightly press the board
connector into its receptacle until the mounting
bracket is flush with its mounting surface. Tighten
the six captive screws and ¢lose the compartment
cover, Torque the cover balts to 10 Ib-ft.

CPS-2

Field repair of the CPS5-2 assembly is not
recormmended. The factory maintains a stock of
replacement assemblies for immediate shiprment.
ifitis necessaryto replace the CPS-2, replace both
the rotor and stater/circuit board assembly.

When returning the CPS-2 to the factory for
service, please inciude the rotor and stator/circuit
board assembly. Do not separate the stator or
circuit boards from their mounting plate. It is
recommended that the rotor be held inside the
stator with rubber bands and the hex studs be
reattached to the mounting plate for protection
during shipment.

Toremove the CPS-2, removethe top coverand
runthe drive tothe 0% position (100% for Medel 20-
3400-04, -14 if used for 0 to 15 V dc signal). Note
direction of shaft rotation. Turn the handswiich to
STOP and turn off all AC power to the drive.
Disconnect the wires from transformer and spring-
clamp terminals. See Figures 9 and 10, page 27.
Note wire cotors and locations. Pull wires through
the mounting plate hole. Loosen the rotor coupling
and remove the three hex stud nuts supporting the
CPS-2 assembly. Support the inboard hex stud
when removing nuts. Remove the CPS-2 stator/
circuit board assembly and rotor.

To install the CPS-2, slide the rotor onte the
control shaft, clamp end toward the limit switches.
Leave the clamp loose. Assembie the CPS-2 over
rotor and mounting studs, transformer cut and at
approximately 4 o'clock. Secure assembly with
three hexnuts. Torqueto 801b-in. Reconnectwires.
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To set CPS-2 rotor position, open the terminal
cover (1/2" bolt heads) and connect a mA/V dc
multimeter to the feedback terminals. See wiring
diagram supplied with drive or Table 15, page 44, ior
correct terminals. Run drive to 0% position (100%
for model 20-3400-04, -14ifusedfor0to 15V dc
signal). Note direction of control shaft rotation. Put
handswitch in STOP. Insert .031" thickness gauge
between rotor clampand stator. See Figure 8, page
27. Position the rotor so that the slot in the rotoris
aligned with the wire holes and transformeron CPS-
2board.

Set 0% rotor position by rotating the rotor 15
degreesinthe directionthatthe control shaft moves
when the output shaft moves toward the 100%
position onincreasing signal {on CPS-2 models 20-

3400-04, -14 rotate rotor 15 degrees in direction
control shaft movas when the output shaft moves
toward 0% position on decreasing signal).

While reading the meter, positionthe rotor for the
exaci specified 0% output from the CPS-2. Tighten
the rotor clamp to 5 Ib-in torque and remove the
thickness gauge.

Runthe drive and check the CPS-2 cutput signal
span. If it is acceptable, no further adjustments are
necessary. If not, referto page 25, CPS-2 Calibration
Procedure, forfurtherinstructions. On units equipped
with an ESR-4, check input signal calibration.

Remove the meter and replace the top cover.
Tighten the cover bolt just enough to compress the
O-ring seal. Closethe terminal cover and torgue bolt
to 10 ib-ft.
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CONDITIONS

POSSIBLE CAUSES

CORRECTIONS

1. Control drive will not run in
either direction with input
signal applied to ESR-4
board. No lamps lit on ESR-
4 board.

Handswitch left in wrong
position.
No 120V ac line supply.

Fuse F-1 open.

External auto/man swiich in
wrong position (Position-Al).
ESR-4 board failure.

Jumpers between terminals F-N
and D-M are not connected.

Return handswitch to auio
position.

Check fuses and switches in
power panel.

Check for possible shorts, then
replace fuse. Use only Beck
part no.13-2230-03 for proper
protection of triacs,

Retum swiich to auto position.

Replace ESR-4 circuit board,
See page 33.
Connect jumpers.

2. Control drive will not run in
either direction with input
signal applied to ESR-4
board. CPS-2 LED light out
and jumper removed fram
monitor board relay.

No power.

Conire! drive positioned beyond
calibrated limits.

CPS-2 rotor position not set
properly.

CPS-2 not calibrated correctiy.
CPS-2 failure.

Check power source. Check
CPS-2 power supply voltage.
Check CP3-2 power
transformer,

Position drive with handwheel
and check limit switch settings.

Set CPS-2 rotor position. See

page 33.

Calibrate CPS-2. See page 25.
Replace CPS-2. See page 33.

3. Caontrol drive runs in one
direction anly in auto and
both directions with
handswitch on FWD and
REV.

ESR-4 zero adjustment
incorrect.

Handswitch failure.

Less of input signal with “Drive
to Zerg” or “Drive to full travel”
selected.

ESR-4 circuit board failure.

Loss of feedback signal.

Readjust ESR-4 zerp. See Input
Signal Calibration, page 26.

Check continuity from terminat
Nto Vand M to U with
handswitch in autc pasition.
See wiring diagram

Check input signal.

Replace ESR-4 circuit board.
See page 33.

Check signal from CPS-2 or
potentiometer at TP3 on
ESR-4.
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CONDITIONS POSSIBLE CAUSES CORRECTIONS
4. Loss of EGR-4 signal lamp a. ESR-4 zerc adiustrment incorrect. Readjust ESR-4 zero. See
lights (red LED) with input Input Signal Calibration, page
signal applied. 28.
b. Input signal reversed. Check polarity of input signal.
Terminal AA (+), Terminal
BB (-).

c. ESR-4 circuit board failure. Replace ESR-4 circuit board.
See page 33.

d. Slidewire equipped drive with Cut R-22 and R-39 resistors
ESR-4 board calibrated far and recalibrate the ESR-4
CPS-2. board. See page 28.

e. [Incorrect film potentiometer Reset film potentiometer. See
setting. page 24.

f.  Controf signal wired through Control drive position beyond
CPS3-2 manitor relay. calibrated range. Usé hand

swiich or handwhee! {c put
drive within normal operaiing
range.

5. Controt drive runs in the a. Input signal reversed. Check polarity of input signal.
wrong direction with input Terminal AA {+), terminal BB
signai applied. {=).

b. Drive configured for wrong See page 23 for changing
direction of fravel. direction of travel.

6. Contral drive does not follow a. Yellow and biack wires on FL Change direction of travel, see
input signal until maximum or and RL limit switches reversed or page 23. Check correct film
minimurn signal is reached, potentiometer end connections potentiometer connections. See
then drives uncontrollably to reversed. page 24.
limit. b. CPS-2 feedback out of phase Restore proper phasing of

with control motor. CPS-2 feedback with condrol
motor. See page 24-25.

7. Control drive motor oscillates a. Feedback potentiometer dirty. Clean or replace potentiometer.

in auto mode. b. Excessive noise on input signal. Check setting of input filter.
May require lower gain setting if
cscillation remains with
maximum filter setting, see
page 28.

c. Physical obstruction (e.g. valve Check operation with hand-
jammed or load greatly exceeds switch and remove obstruction
rating of drive}. if present. Handswitch bypas-

ses ESRH-4 board.

d. ESR-4 circuit board failure. Replace ESR-4 circuit board.

See page 33.
e. Excessive wear in gear train or Replace worn drive train parts.

bearings.




CONDITIONS POSSIBLE CAUSES CORRECTIONS

8. Control drive motor errglic a. Control motor winding open. Replace conirol mctor. See
or runs in wreng direction in page 31.
automatic or manual b. Control motor capacitor Replace capacitor. See page
aperation. shorted or open. 31.

c. Control motor resistor open. Replace resistor. See page 31,

9. Control drive will not run in a. Limit switch failure. Replace limit switch. See page
either direction or one 31.
direction in automatic or b. Handswitch failure. Replace handswitch. See page
manual operation. 33.

14. Control drive erratic while a. Feedback potentiometer dirty. Clean feedback potentiomeier
closing valve and runs Loss of feedback voltage with mild soap and water.
normally while opening in drives the unit in FWD
auto. direction.

11. Control drive runs a. Feedback potentiometer open, Replace feedback
uncontrollably to some potentiometer.
position, then osciflates.

12. Conirol drive does not stop a. ESR-4 span or zero adjusted Recalibrate ESR-4 board. See
at normal or desired limit of incerrectly. page 28.
shaft travel. b. Limit switches adjusted Readjust limit switches. See

incorrectly. page 20.
¢. Loss of input signal.Check Restore input signal to control
LED on ESR-4 circuit board. drive.
d. Limit switch failure. Replace limit switch. See page
31.
e. [CPS-2 calibration incomect. Calibrate CPS-2. See page 25.

13. Loss of input signal feature a. CPS-Z-equipped control drive Reconnect R-22 and R-39

does not function. used with ESR-4 board resistors and recalibrate. See
calibrated for slidewire. page 29.
b. Incorrectly set potentiometer. Reset potentiometer. See page
24.
c. CPS5-2 calibration ingorrect. Calibrate CPS-2. See page 25,
14. Control drive drives to FWD a. Feedback potentiometer power Check potentiometer and wiring

limit with small change in
input signal.

supply shorted.

b. ESR-4 circuit board failure of
2.7V power supply (feedback
potentiometer only).

c. Wiper and low end of feedback
potentiometer reversed.

for shorts.
Replace ESR-4 circuit board.
See page 33.

Check wiring on feedback
potentiometer for proper
connections.
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CONDITIONS

POSSIBLE CAUSES

CORRECTIONS

Open potentiometer element.
CP5-2 feedback aut of phase
with control motor.

Replace potentiometer.

Restore proper phasing of CPS-2
feedback with control motor. See
page 24-25.

15. Control drive drives to 100%
and stays.

Handswitch left in FWD position.

Potentiometer cpen or complete
loss of contact with wiper.

Loss of input signal when
FWDLOS is selected. ESR-4 LED
on.

ESR-4 zero adjustment incorrect.

ESR-4 circuit board failure.

CPS-2 feedback out of phase
with control motor.

Jumper between terminal F-N not
connected.
Reverse limit switch failure.

Returm handswitch to auto
position.

Check potentiometer and repiace
if necessary.

Restore input signal to drive.

Readjust ESR-4 zero. See input
Signal Calibration, page 26.
Replace ESR-4 circuit board. See
page 33.

Restore proper phasing of CPS-2
feedback with control mator. See
page 25.

Connect jumper.

Replace limit switch. See page
31.

16. Control drive travel very

nenlinear,

a. e.g.4-19 mA change on input
causes drive to drive from
9% to 30%; 1920 mA
change drives 30% to 100%.

b. Respense nomal from zero
to mid-range; then runs to
100%.

Wiper and high end of feedback
potentiomneter reversed.

CPS power supply failure.

Check feedback potentiometer for
proper connections.

Check CPS power supply
voltage. See 21-b of this chart.

17. L.O.S. operates at too high a
signal ievel,

Special requirement.

Change L.Q.S. trip point. See
page 29.

18. CPS-2 LED goes out during
notmal travel,

CPS-2 not calibrated correctly.

Calibrate CPS-2. See page 25.

19. Poteniiometer or CFS-2
output decreases when it
should increase.

CP3-2 rotor position not set for
proper rotation.

End connections on
potentiometer reversed.

Reset CPS-2 rotor position. See
page 33.

See potentiometer calibration,
page 24.



CONDITIONS POSSIBLE CAUSES CORRECTIONS

20. CPS5-2 output noniingar. a. CPS-2 rotor position not set Rezet CPS-2 rotor position.

properly. See page 33.
b. CPS-2 zero potentiometer Refer to factory.
misadjusted.

21. CPS-2 output does not reach a. Output is overloaded: Check load resistance against
maximum signat, but low end — load resistance is ico low for suggested feedback signal
calibration is correct. voltage range. terminal hook-up. See page

— load resistance is toc high for 44,
current range.
b. Low voltage Check line voltage at CPS-2
— CPS power supply failure, transformer terminals 1 and 3.
Check CPS-2 voltage at
resistor. Check CPS-2 power
supply voltage across
capacitors C8 {13 V, except
—05: 18V), C9(15V), C10 and
C11 (28V).
c. CPS-2 rotor not set properly. Reset CPS-2 rotor position.
See page 33.
d. CPS-2 zero potentiometer Refer to factory.
misadjusted.

22. CP3-2 out of calibration. a. CPS-2 zero potentiometer Refer to factory.

inadvertently reset.

23. CPS signal will not calibrate a. Not enough load on meter Connect 200 O resistor in
down tc 4 mA. circuit. series with meter.

b. Unit being calibrated for shoner Remove R-8. See Calibration
than 80° rotation. Procedure, page 25.

24. Control drive dees not stay in a. SLM friction surface worn. Replace SLM friction surface.
place with power off. See page 32.

25. Control motar runs but output a. SLM failure. Replace control motor. See
shaft does not move in one page 31.
or both directions.

26. Control drive equipped with a. Controller output requires a Check the controller output

Maodulating option 5 or 6 and
an opticnal Relay Board does
not run reliably In one or both
directions in AUTO.

greater holding courrent than
the Relay Board load draws.

required AC holding current. If
greater than 10 mA, additional
load must be provided.
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RECOMMENDED SPARE PARTS

Itis recommendedthat certainreplacement partsbe
stocked for quick availability in the event that
service of your BECK control drive is required. The
types of parts are listed in Table 7.

HOW TO ORDER SPARE PARTS

Select the needed paris from the spare parts list
givenbelow. Specify the drive’s model/serial number
(example: 14-108-031891 -01-02) given on the
namepiate 1o allow the factory to verify the part
selection. Parts may be ordered by mait, telephone
oriax, with the confirming order sent to the factory
(see back cover).

TABLE 7
SPARE PARTS
Desgription Part No. Description Part No.
Switch Assembly 20-3200-03 RH Fuse, BA‘ 25_)0\’ " 13-2230-03
20-3200-04 LH ESR-4 circuit board: 13-2245-XX. See Table 3,
Gasket Set: (Model 14-107 and | page 15forpartno. basedon
Mode! 14-100 20-3110-13 14-108 only) output signal.
Contral Motor See Table 8.
Motor resistor See Table 8. CPSs-2: 20-3400-XX. See Tabie 2,
Motor capacitor See Table 8. {Model 14-106 and page 8 for part no. based on
Film potentiometer: 20-3060-03 14-108 only) input signal.
(Model 14-105and 14-
107 only) SLM Friction Kit 12-8060-09
Cork Disk 13-0080-01
TABLE 8
GROUP 14 MOTORS, CAPACITORS, AND RESISTORS
Motor Motor Capacitor Capacitor Resistor Resistor bUse Only
Part No. Design | Voltage | Hz|Amp. Part No. Value Part No. Value With Timing
1 20-2702-21, -3 E 120 B60j 37 | 14-2840-16 5 pf 11-5800-11 220 2 10 sec.
or higher
I
50| .37 | 14-2840-19 7 uf | 11-5800-11 220 O 10 sec.
or higher
20-2703-21, -31] G 120 80| 56 | 14-2840-05 8 uf : 11-5800-01 100 Q@ | 10sec.
1 or higher
50| 56 | 14-2840-08 10 pf 11-5800-01 100 Q 10 sec.
or higher
20-2703-24, -34| G 120 60| .56 | 14-2840-05 B uf 11-5800-01 100 Q 8 sec.
ar lower
|50 56| 14-2840-06| 10wt | 11-5800-01] 109 | 8sec.
' or lower




APPENDIX cOMPONENTS

TABLE 9 GEARS

Nominal Speed Sec./n. Gear Part Number
iMain Gear Assembly Including
i Internal Worm
Spur Gearing 60 Hz 50 Hz Gear Housing
Ration 72 RPM 60 RPM Assembly Std.Travel & Max. Travel
414 4 5 . 10-8670-36 13-0710-06 | 14-0220-03
7.80 8 10 10-6670-26 13-0710-05 14-0220-05

10.65 11 13 10-8670-24 13-0710-03 14-0220-06

15.70 18 19 10-6670-13 13-0710-04 14-0220-04

25.80 27 3 10-6670-23 13-0710-02 14-0220-02

45.80 48 57 10-6670-07 13-0710-02 14-0220-02

TABLE 10 GROUP 14 TOP ASSEMBLY
Shaft & t
Tapped Calibar Calibar | Sector-Lever | Pivot

Travel Thread | Assembly Index Assembly | Loc. | TopCover Stud Guide Bar
5/16"to 1 1/4" | 3/4-16 | 20-0330-09 | 14-0200-01| 14-0140-02 | A |13-1483-01 | $4-0100-02 : 14-0090-02 | 14-0330-01
5116 to 1 3/4" | 3/4-16 | 20-0330-04 | 14-0200-02 | 14-0140-02 | A [13-1483-01 | 14-0100-02 | 14-0090-02 | 14-0330-01
34" to 2 1/8° 3/4-16 | 20-0330-03 | 14-0200-03 | 14-0140-02 | B |13-1483-01 | 14-0100-02 | 14-0090-02 | 14-0330-01
34 o3/ 3/4-16 | 20-0330-06 | 14-0200-04 | 14-0140-04 | A |13-1483-01 | 14-0100-02 | 14-0090-02 | 14-01€0-M
1 34" 10 4 1/2" | 3/4-18 | 20-0330-07 | 14-0200-05| 14-0140-05 | B |13-1483-01 | 14-0100-02 | 14-0090-02 | 14-0160-01

TABLE 11 TIGHT-SEATER™ PART NUMBERS

l Tight-Seater™ Assembly Part Number
Tight-Seater™
Valve Stem Size | Length"A" in Fig. 3, Thrust Thrust Thrust
p. 17 (in} 0-600 b 601-1200 Ik 1201-1800 Ib
1/4-28 214 14-D560-01 - -
5/16-24 212 14-0560-02 - -
2 14-0560-06 - -
3/8-16 21/4 14-0560-03 - -
3/8-24 214 14-0560-04 14-0561-07 14-0562-01
23/4 14-0560-05 14-0561-02 -
7116-20 214 14-0560-07 - -
2 34 14-0560-08 14-0561-03 14-0562-02
1/2-20 21/4 14-0560-09 14-0561-04 14-0562-03
23/4 14-0560-10 - 14-0562-04
278 14-0580-11 - -
9/16-18 21/4 14-0560-12 14-0561-05 14-0562-05
5/8-11 21/4 14-0560-13 - -
5/8-18 21/4 14-0560-14 14-0561-06 14-0562-06
11/16-16 24 14-0660-15 14-0561-07 14-05662-07
334 14-0560-16 - -
3/4-10 21/4 14-05660-17 - 14-0562-08
3/4-16 214 14-0560-18 14-0561-08 14-0562-02
23/4 14-0560-12 - -
27/3 14-0560-20 - -
3 3/4 - - 14-0562-10
7i8-14 21/4 14-0560-21 14-0561-09 14-0862-11
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APPENDIX CONTROL ASSEMBLY

(Top View)
TABLE 12
PARTS FOR CONTROL ASSEMBLY AND DRIVE TRAIN
Item No.| Beck P/N Description Itern No.| Beck P/N Description
1 10-8092-XX | Body assembly (A major 17 20-270X-XX | Motor assembly—select from
overhaulisrequiredtochange Tabte 8 (sold only as complete
most body parts) assembily)
2 10-6080-05 | Body 18 10-6670-XX | Gear housing assembly—
3 13-1161-02 | Topbearingplatewith bushing select from Table 9 (Sold only
and seals as complete assembly)
4 12-0400-01 | Seal for top bearing plate 20 13-1483-01 | Top cover with gaskst
5 14-0340-02 | Botiom bearing plate with 21 13-1500-01 | Top cover bolt
bushing and seals 22 13-3540-01  Top bar
6 12-0400-02 | Seal for bottom bearing plate 23 14-0100-02 | Hex stud—select from Table
7 13-0710-XX | Maingear assembly: select 10
from Table 9 24 14-0090-02 | Guide bar—select from Table
8 13-1180-01 | Mainshaft bearing 10
9 10-7890-01 | Cover plate 25 14-0140-XX | Sector-lever gear assembly— |
10 10-8080-01 | Cover plate gasket select from Table 10
11 20-0330-XX | Shaft assembly—Sslect from 26 14-00004-01 | Pinion—select from Table 10
Table 10 (Sold only as 28 11-5800-XX | Resistor—select from Table 8
complete assembly, except 26 14-2480-XX | Capacitor—select from Table 8
index) 30 14-056X-XX | Tight Seater—see Table 11
13 13-1250-02 | Ball bearing 31 14-0180-01 | Shafi
14 13-1280-02 | Calibar slider 32 14-0020-03 | Bracket
15 14-0200-Xx | Calibar index—selact from 33 14-0210-01 | S5pring
Table 10 34 14-0120-01 | Mandrel
14-7720-01 | Spacer 35 14-0170-01 | Switch shaft indicator
14-8620-01 | Pin 38 20-3200-XX | Switches—see Table 7
18 13-1270-01 | Retaining ring ar 14-0010-01 | Bracket
38 CPS or film potentiometer
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APPENDIX crs-2 DATA

TABLE 13
CPS-2 SYSTEM APPLICATION DATA SUMMARY

Feedback Signal External Load Compatible Control
Options CPS-2 Model Resistance ' Systems
CURRENT
4 to 20 mA 20-3400-02 &-12 3000 (Max) Industry Std {ISA)
20-3400-03 &-13" . 5000 (Max)
1Jto 50 mA 20-3400-03 &-137 2008 (Max) Foxboro
1t05mA 20-3400-03 &-13" 2k$ (Max) General Use
VOLTAGE
To5Vde 20-3400-02 &-12 12k$2 {Min) Ingustry Std {ISA} &
20-3400-03 &-137 2500 (Min} Beck Position-Al
(27-301,-401,-501}
Csvde 20-3200-03 &-13" 25080 (Min) Leeds and Northrup
Cio10Vdo 20-3400-03 &-13 Th€2 (Min} Baitey, Foxboro, & Westinghouse
Ci 16V de 20-3400-03 &-13” 1K {Min) Leeds and Northrup
20-3400-04 &-14 B kL (Min) Leaeds and Northrup
UOto 15V dc 20-3400-04 &-14 GKE (Min) teeds and MNorthrup
10 to 10V de 20-3400-05 &-15 2kQ (Min} Bailey

" The 20-3400-03 and -13 may be connec:ed for signel ranges so noted, See Wiring Diagrams on pages 13-14 for detells.

TABLE 14
CPS-2 SIGNAL OUTPUT TERMINAL CONNECTIONS AND LOADING
Ranging Resistor Maximum
Cutput RAesistor External
Signal Range Terminals Value Beck Part No. Connections Load
MODEL 20-3400-02 & -12 ESR-4 ESR-3 ESR-4 ESR3 -
(+) ) +)
41020 mA EE—CC 6—1 Coen 3000
410 20 mA FE—DD 5E—3 Onen 50040
105 Vde Do—CC 3—1 Open 400 pA
One or Two
1to5Vde ooD—CcC 3—1 255Q 13-2511-03 DD —EE 3—86 400 pA
Signals EE—DD £—3 Open 400 pA
MODEL 20-3400-03 & -13
Current Output {+) {~} (+} (=
Qtord mA oo —CC F3—1 Open 2k
1105 mA™ po—cc . 3—1 Cpen 2kG
41620 mA” oD —CC : 3—13 33202 13-2511-08 DD —EE 3—6 S00Q
1010 50 mA*~ 0D —CC — 110G 13-2510-25 DD —EE 3—86 20080
Voltage Output
Qs Vde EE—CC 6—1 Jumper 16 uA
OtooVde EE— CC g8—1 2490 13-2511-08 CcC—DD 1—3 16 pA
dto10V de EE-—CC =1 1.50kQ 13-2512-02 cCc—DD 1—3 iouA
Gto15Vde EE—CC 6—1 274KQ 13-2513-42 CC-—DD 1—3 18uAa
1105V de EE—CC 6—1 Jumper CC—DD | 1—3 16 A
2o 10V de” EE—CC c—1 1.00kQ 13251201 CC—DD 1—3 18 pA
Ot 16V de EE—CC 6—1 301KkQ 13251326 | CC—DD 1—3 16pa
MODEL 20-3400-04 & -14 | (=} (+) | (2 (+) ’
Cic 15V de CC—DD—EE 1—3—86 Coen 2.5uh
MODEL 20-3400-05 & 15 |
+) =) (+) ()
—0ic 10V de FE—DD 6—3 Open 5uA

* It factory set ‘or =18V do or 04 mé, zero adjustment is required after instablation,
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CPS-2 FUNCTIONAL BLOCK DIAGRAM
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APPENDIX cONTROL DRIVE SCHEMATIC
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WARRANTY STATEMENT

The Seller warrants that the equipment sold hereunder shall conform to Seller's standard specifications. The Seller warrants
saidequipment to be free from defects in materials and workmanship. This warranty applies to normal recommended use and
service for one year from the date on which the equipment is shipped. The Seller’s sole ebligation under this warranty, and
Buyer's exclusive rermedy, will be the repair of replacement, without charge, at the Seller'sfactory, of any defective equipment
cavered by this warranty. In nc event will the Selier's liability exceed the contract price for the gocds claimed to be defective.

THISWARRANTY ISEXPRESSLY INLIEUOF ANY OTHER EXPRESS ORIMPLIED WARRANTY, INCLUDING IMPLIED
WARRANTIES ORMERCHANTAEILITY AND FITNESS FORAPARTICULAR PURPOSE, AND ALL OTHER OBLIGATIONS
ORLIABILITIES OF THE SELLERINCLUDING INCIDENTAL, SPECIAL, ORCONSEQUENTIAL DAMAGES.

Buyer acknowledges its responsibility under QSHA, related laws and regulations and other safety laws, regulations, stan-
dards, practices or recommendations which are principally directed to the use of equipment in its operating envirorment.
Buyer acknowledges that the conditions under which such equipment will be used, its use or combination with, or proximity to,
other equipment, and cther circumstances of the operation of such equipment are matters beyond Seller’s control. BUYER
HEREBY AGREESTOINDEMNIFY SELLER AGAINST ALL CLAIMS, DAMAGES, COSTS OR UABILITIES (INCLUDING,
BUTNOTLIMITEDTO, ATTORNEYS’ FEES ANDOTHER LEGAL EXPENSES), WHETHER ON ACCOUNT OF NEGLI-
GENCE CROTHERWISE, EXCEPT THOSE CLAIMS BASED SCLELY UPON THENEGLIGENCE OF SELLERAND
THOSE CLAIMS ASSERTED BY SELLER'S EMPLCYEES WHICHARISE OUT OF CRRESULT FROM THE OPERATION
ORUSEOF THE EQUIPMENT BY SELLER'S EMPLOYEES.

Beck Group 14 Linear Drives are covered by the following patents: 3,667,578 and 4,690,168.
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SERVICES

PRODUCT DEMONSTRATIONS

Each of Beck's Sales Engineers has access to a
complete set of drive models so that he can
demonstrate virtually any of their features at your
location. in order to arrange to see a Beck drive in
your plant or office, contact Beck's Sales
Department.

SITE SURVEYS

Beck Sales Engingers are availableto discuss your
process control requirements. Often a visit to your
location is the best way to gain a thorough
understanding of your needs, inorder fomeetthem
most accurately and completely.

Mounting hardware, torgue requirements, linkage,
control signaiinformation, and optional eguipment
can be analyzed most effectively at the worksite.
Beck's analysis at the jobsite can help ensure that
specifications are accurate, especially in the case
of complex applications.

APPLICATION REVIEWS

By sharing your needs with 2 Beck Sales Engineer
you can take advantage of the best application
advice for the type of control you need. This review
will yield a better understanding of the versatility of
Beckdrivesforyourinstallations, aswell as complete
details on options and accessories to make the
process as effective as possible.

SPECIFICATION WRITING

Beck provides specification writing assistance in
order tohelp you specify and order the right drives
for your applications. Beck Sales Engineers will
work with you to make it easier for you to obtain the
proper equipment and give you confidence that
no details are overlooked.

HOW TO OBTAIN SERVICE

Factory repair of drives or subassemblies is
available for both normal and emergency service.
To assure promptprocessing, identity the material
with your company name, billing and shipping
addresses, as well as a purchase order number.
If a repair estimation is desired, please send the
name and phone number of your contact for
service authorization. It is hetpful 1o include a
deseription of the work desired with the shipment
or, in the event of a problem, the malunction
being experienced.

®
BEGK HAROLD BECK & SONS, INC.

2300 TERRY DRIVEe NEWTOWN, PENNSYLVANIA 18940+ USA

PHONE: 215-968-4600 * FAX: 215-860-6383
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