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Power requirements: 230 VAC, 60 Hz, 30 A, 1 ph

Air pressure requirements. 3 cfm at 80 psi min.

Distance from floor to top of table conveyor: 19 3]

Turntable dimensions; 76 inches

-1y i Tgop chain drives; rolleys ave shafts welded

Elevator motor: 1/2 hp, 1750 rpm, 90 VDC, TE

Elevator speed control: 23 fpm max,
Multistretch motor: 1/2 hp, 1750 rpm, 90 VDC, TEFC
Maximum static load: 20 00 Jbs.

Maximum dynamic load: 8000 ]bs,

‘Minimum load: 350 lbs,

Turntable brake system: dynamic brake with pneumatié Ted
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Maximum pallet load dimensions: 48" width x 56" length x 80" height
Minimum pallet load dimensions: 30" width x 30" length x (30" or 20" as determined by the film width)

height

Load output: 60 loads per hour [dependent upog:ihe Hesirad wrap patiern)

Film roll: 20" or 30" wide
Film delivery: Multistreteh I prestretch system w at controls the “force to load” compensa-

tioh and compensates for load profile and speed.

Dust tight controls,



- Heavy duty structural steel chagb‘

- Multistretch I prestretch system,

- Infesd conveyor,

- Outfeed conveyor,

The turntable has & variable speed up to
system, and a prneumatic lock. The table conveyol:

transmission batwaen the rollers.

brands of film.



Powet requirements:

973 VAC, 60 Hz, 3 phase, 30 An
ot 440 VAC, 60 Hz, 3 phase, 25 Amps
or 240 VAC, 60 Hz, 3 phase, 20 Amps

Turntable system: up 1o 60" x 60" pallet size
Top platen.
Additional infeed a

AC motors for the ccv'

Carriage for 20" film:

Carriage for 30" film.
Extended tower,
Caster turntable support system.
Chain conveyol.

Ninety degree (307) discharge.



4.1 TOWER PARTS LIST

The exploded assembly drawing of the Fit

Table 1 has the parts listed in order of part hum

te: the names given to the parts are generie,

utomatic Tower is shown on drawing number 200 99,

TABLE1

Tower Farts List

Part Number ' Delscri?'tion Quantity
10008 fdler sprocket i
10009 50 it |
10010 6
10018 : 3 1
10019 “Right caimsge holder 1
10063 Tower 1
10087 Can follower {1/2inch C; 4
10069 Chain tensioner |
10070 hain tensioning scraw 2
10071 Limit switch actuator 1
10074 Elevator driva sprocket i
10076 Limit switch channel 1
10081 Chain cover 1
10087 Limit switch bracket 3
10091 Channel guide 3
10032 Enob 3




10033
10093
123
10288
10289
10290
10251
10292
10293
10294
10293

e
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Eeducar
Elevator motor (1/2 hp, 1750 vpm)
Limit switch

114-20 UNC x 1/25HCS,

Limit switch screw

Channel serew (1/4-20 UNEk 1/2 SHCS)
Transmission serew [3!81
Chain tensioner pin

3/8-16 UNC x 1 long Hex bt
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4.2 CARRIAGE PARTS LIST

shasion drawing number 200 100,

..................................

The exploded assembly drawing of the Stamﬁ:

Table 2 has the parts listed in order of part numbéi‘ Mote: the names given to the parts ave generic.

TABLE 2

Carriage Parts List

Part Numbar Dasoription Quantity
10010 1
10015 1
10016 1
10017 1
10020 1
16021 i
10022 Belt tensioner 1
10023 30" Pressure roller |
10024 20" Prassure roller 1
10026 30" Center dancer roller 1
10027 30" Roller 1
10030 Top dancer lever 1
10031 Eottom dancer lever 1
10033 20" Center dancer roller i
10034 20" Dancer rollex 1
10037 30" 2 3" dia. rubber roller t

10038 30" x 4" dia. rubber roller : i



10039
10040
10042
10043
10044
10045
10046
10047
10048
10049
10050
10051
10052
10054
10058
10061
10068
10091
10092
10118
10121
10122
10133
10146
10155
10156
10157

Prestretch transmission (3.1 worm & gear)

20" ¥ 3" dia. rubber roller
20" x 4" dia. rubber roller
34" flanged bearing unit
1" Pillow block

Frestretch driver pulley
Potentiometer coupling
Potentiometer bracket
Film tension spring

Spring adjustment screw

Caover bracket
Channel guide
Knob
Fhotoswitch
Channel bracket
30" Channel
Prestretch driven pu!ley}
Timing bell

20" Channel
Fhotoswitch bracket
34 inch pillow black



10227
10296
10297
10298
10229
10300
10301
10302
10303
10304
10305
10306
10307
10308
10309
10310
10368
10425
300935

3716 inch square key
Channel screw

3/16 inch square key
3/8-16 UNC x 1 long hex!

Multistretch cover screw
¥8-16 UNCx2long S
¥16-18 UNC x 2 1/2 lonig:Haygbol
8-32 UNCx 1/2long BHCS

3/8-16 UNC x 1 long he
3/4" collar

Prestretch motor {1/2 hp, 17'50 TpHif:
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TAELE 3
Sealing Mechanism Parts List

Part Number Description

__Quantity
10027 1
10034 1
10138 1
10159 1
10160 1
10161 : 1
10162 Roller yoke 1
10163 Roller yoke 1
10164 20" Koper amm 1
10165 30" Roper arm 1
10166 20" Hot plate 1
10167 30" Hot plate 1
10168 20" Heater (tworeq'd in 3
10169 30" Heater (two req'd ing 3
16170 20" Knite 1
10171 30" Enife 1.
10172 20" Teflon film 1
10473 30" Tetlon film 1



10174
10175
10176
10177
10178
10179
10180
10181
10182
10183
10184
10185
10186
10187
10188
10189
10190
16191
10192
10193
10194
10255
10236
10257
10258
10259
10260

" 1 1/4" LD. Bronze bushing.

20" Teflon film block
30" Teflon film block

Roper arm yoke

1 112" Bore pneumatic cyliﬁﬂ
7/16" Tie rod end

Cylinder tower

Roller yoke

Enifa thermostat

Enife arm

8" UNF hex nut
7f16 UNF SHCS
Hot plate holder

Arm washer

5/16-18 UNC x 1 1/2 long $HCS

------
cccccc
------

1/4-20 UNC 5 142 long SHE
20" Teflon film plate
10-24 UNC x 3/4 long SHCS

1/4-20 UNC x 3/4 long CHCS

11



10261
10262
10263
10264
. 10265
10266
10267
10268
. 10269
10270
10271
10272
10273
10274
10275
10276
10277
10278
10279
10280
10281
10282
+ 10283
10284
10285
10286
10287

MOM TRE A
10-24 UNC x 1/2 long CHCS
716 UNF Hex nut
Hot plate bracket

1/2" Cylinder pin
1/2" Retaining ring
38" Retaining ring
3/8-16 UNC'x 3 long SHi
3/8" Cylindar pin
7/16 UNC Hex nut

10-24 UNC x 1/2 long Buttoi’
Spring bracket

10-24 UNC x 3/4 long SH(}
Teflon film bracket

5/16-18 UNC'x 1 1/2 long::_,.:HC!S
3/16-1BUNC=x11/2 longé
1/4-20 UNC x 3/4 long SHCS

1/2-13UNCx 1 1/2 long Hex bolt

12
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10330
10457

b
10-24 UNC x 1/2 long BECS
30" Teflon film plate

13
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4.4 Base And Turntable Parts List

The exploded assembly drawing of the Fully

Table 4 has the parts listed in order of part number;

TAEBLE 4
Base And Turntable Parts List

14

Part Number Description Cluantity
10392 1
10393 8
10394 1
10393 5
10396 8
10397 1
10398 1
10399 4
10400 Base frame ; i
10401 3/8-16 UNC 5 2 1/2 long it 4
10402 Clamp mechanism 1
10403 ‘Clamp mounting plate 1
10404 8-16 UNC x 1 long hex b 40
10405 Fillow block bearing uni . 20
10406 Double sprocket conveya .aller 10
10407 Conveyor frame 1
10408 1/2-13 UNC x 3 long hex b 10
10409 Conveyor drive chain 1
10410 Reducer mounting plate 1



10411
10412
10413
10414
10415
10416
10417
10418
10419
10420
10421
10422
10423
10424
10443
10450
10451
10452
10433
10454

Reducer (40:1)
Se-18 UNCx 1 long CHCS
316" square key

Conveyor drive motor (12

38-16 UNC'x 1 long

Turntable
46" roller
41" rollar

Lock bolt
Cylinder tower stand
Valve cover

Valve

15
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The exploded assembly drawing of the conveyormitis showm gi‘diawing number 200 770. Table 3

has the parts listed in order of part number. Not ditles givet to the pa:r{is are generic.

TAELE 5

Conveyor Parts List

Part Number Description Quantity
10426 B6
10427 30
10428 1
10429 13
10430 1
10431 13
10432 4
10433 Mator (142 hp, DC) 1
10434 F16" square kay 2
10433 Drive sprocke! i
10436 Reducer (40:1) 1
10437 3/8-16 UNC 1 1 long hex bel 4
10438 Drive chain tensioning s .g;n 1
10439 16-18 UNCx1longh 4
10440 Outfeed conveyor frame 1
10441 Leg 4
10442 8" roller 1

10443 Three sprocket roller 1



10444
10445
10446
10447
10448

7" roller
Infesd conveyor frame
Accumulator conveyor frame

3816 UNCz1long

Three hole flanged bearis

17
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pheumatic lock under the table.
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9.2 Machine Installation

After the visual inspection has been perform

pneumatic power tequirements as cutlined in the s
The layout for positioning the machine ¢

of 112 inch diameter are required 1o fasten the sta

tequired per conveyor added.

electrical technician gv.an Orion representative shatifd make the connectiois or effect any repairs on the

machires,
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6.1 Power Switches

Main disconnect switch:

ON - cannects a 240 VAC power source (a8 transtormer.

OFF - disconnacts the power source.

Power switch:

operative and the START CYCLE button may be p

- al automatic operation. The STOF
button may be pressed to stop the eyele during operation. The mode selector switch may be switched from

AUTO to MANUAL during the cycle for a ransfer to manual operation.
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6.3 Conveyor Control Switches

The conveyor control switches are three push-buttgiisivitahes thit detivate the conveyors when held

depressed. These switches are,

INFEED CONVEYOR,
TABLE CONVEYOR,
EXIT CONVEYOR,

These three gonyveyors

v
]
...........

ACCUMULATOR 2,

et
The Accumulatoi control switches are alsi ; -button switches that activate the accumulator convey-
ots as long as the switches are held depressed.
The TABLE CONVEYOR REVERSE switeh is/a mhonostable: i m.,.ﬁif:rsitian switch that reverses the
direction of motion of the table conveyor when activated
These conveyor control switches may be useg

-up, ot troubleshooting, and can

only ba used when the Operation Selactor is set tﬂ;‘ll ANUAL.

6.4 Carriage Control Switcl

The Carriage Control switch is a monostable three positon switch with the following settings,



e
og
@) 2

RAISE - Raises the carriage until the photoswitch senses that the carriage has reached the same level
as the top of the load.

LOWER - Lowers the carriage until the bottom.} fwer is activated.

The switch is normally in the middle posifign ivhere the carriage remains stationary. Turning the

switch to the RATSE or LOWER position will acti the carriage to move in its respeetive direction.

ti::rr switch is set to MANUAL, and

NOTE: To restart the cycle, the carriage and the Jeadsmust be repositioned using the jog buttons in the

MANUAL mode.

6.6 Clamp Jog

The Clamp Jog is a bistable push-button §

achieved through thgiise of a four-way preumatic valve

clamp when pressed again. The monostable acti
mounted on the turntable next to the clamyp. The ol '} When the Operation Selector switch

is setto MANUAL,
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6.7 Rewrap Selector

The reiwviap seleetor is a push-button switch that rale during the automatic operation.

The Rewrap will only work when the Operation Sek Witch 15 58t to AUTC, and a load is in the proper

position for wrapping on the tuintable.



7.1 Film Tension

The film tension may be adjusted throug': :i'ilm lension control potentiometer. The pot has a range

of tension from 0 to 10, 10 being the highest tensiié: ﬁng. This pot may be adjusted during the automatic

eycle or when the Operation Selector switch is set f

------
uuuuuu

1 luch the motor hums but doesn't

turn must be mamtamed even after the screw is ughtened, if not, the adjustment procedure must be repeated.

7.2 Carriage Speed

There are twa carriage speed controls on the pa

CARRIAGE SFEED UF,
CARRIAGE SFEED DOWN.

The carriage speed controls can be used to conteol thia amaount of overlap the film will have on itself

during a wrap. Itis recommended to start with a RAFID upward wrap in order 1o stabilize the load early in
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the cycle,

The control potentiometeys have settings from G to 10, the higher settings being the fastest. High

settings will mean less film overlap because of fastey carr

overlap because of lower carriage speeds.

7.3 Top And Bottom Wrapg'

There are two bistable, three position, switch inumber of wraps that may be put at

the top and bottom ¢

These switcﬁfes ay be tﬁeir different positions will wrap

|||||

of the lpad.

respectively 1, 2, or 3 turns of film on the top or bat

adjustad so that the motor just begins to hum but does not turn.



PRESET 1 - The preset 1 controls the FAST speed of the turntable.

PRESET 2 - The preset 2 controls the jog speed

FRESET 3 - The preset 3 controls the slo

DN 1-The DN 1 adjustment regulates the & turntable for wheti it reaches the

end of the cycle at the fast speed.

IRC - The IRC needs only adjustment if theye is a very large range of load weight, for most applica-

tions it will not need to be adjusted but if adjustns necessary, contact your Orion representative.

CL - The CL is factory set and needs no furthér adjustian




8.1 Photoswitches

Photoswitches are placed on the maching;

conveyors. There are a total of six phata-switches':-i d on the standard FA 33. There will be an additional

photo-switch for each optional, additional convey

The photoswitches are located as follows,

1) Load hexgm sensmg phq!oswnch' !hls 1is located on the ::i:xiage and stops the carriage from

4] Infeed and outteed photoswitches: theig {§.one photoswitch lo#iéd approximately one foot from
the exit end of each conveyor; their purpose f&:i pétiion of the loads as load transters are
occuring. When the photoswitch is activated by a e is a delay of approximately 1.3 seconds

before the conveyor stops. NOTE: when testing the conveyor without a load the photoswitch must be
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kept activated for at least 1.5 seconds in order to have the conveyor stop. For a downstream conveyor,

when the load is moved out of the photoswiteh's range there will be a delay of about 5 seconds before

8.2 Limit Switches

There are three limit switches located on the towex The topmost and bottorn-most switches limit the

any further adjustment

8.3 Proximity Switch

The only proxirmity switch is located under th

monitor the turntable’s position and to signal the control

proximity switch's proper adjustinent ensures that the iiul‘.!he correct position for the lock to

be activated.

CAUTION: The proximity switch is factory adjust Any further adjustment unless it has

been disturbed.
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8.4 Knife Thermostat

The knife thettostat conteals the temperature of thie knite bie adjusted with a screw driver as

shown in drawing number 200 135,

8.5 Broken Film Sensor

When the machine runs out of film, or when ] machine will stop, the red light on tha

panel box will turn on,.and an

through the rollars.



9.1 Speed Reducer Mainte

On the reducing transmission, after the

for tightness. Itis recommended to change the oil every six months or every 2500 howrs of operation, which-

Mobile tﬂil Corp. Mobil 600 W Super Cyl. Oil

Fhillips Qil Ca, Andes 5 180
Texaco Ine.
Sheli Oil Co.

Union Qil Of Cal. Red.Line Wortn Gear Lube 140

at the base of the tower.
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9.2 Ring Gear Maintenance

T
:)r'.-

The ring gear is located under the turntable a
be carried out by injecting grease into all the lubriex
appears around the perimeter of both sealing riné

The relubrication interval depends on thg

00
nono

32
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rated at fized intervals. This should

) until a collar of frash grease

he bearing sould be rotated slowly during lubrication.

srating conditions. For bearings exposed 10 an agaressive

1y, relubrication should oceur every

ted. Lubricants of different manufacture

Manufactureit (Fear Teeth Oil

EP nergol WEL

Castrol Grippa 335

E550 wurret Fluid 30

Gl l.fibccrte No.2

Mobil " Mobilus2 Mobiltac E

SHELL Alvania Grease Cardium Compound CfFluid C.
Texaco Glissando FT 2 - yater 2 Fluid

Valvolitie LB-2 -

9.3 Motor Maintenace

An oceasional inspection of the brushes should

€1 to establish a wear rate. Replace-

ment brushes should be installed before old brushes wear to 916" long, measured on the long side. After

replacing brushes run the motor near vated speed for a

tleast 1/2 hour with no load to seat the new brushes.
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Failure to propeaily seat the new brushes may cause commutator damage and rapid wear of the naw brushes. If

the commutator becotes rough, scoved, or out of round, a competent motor shop should disassemble the motor

and resurface the commutator. With every third brush ¢

comnutator and blow the carbon dust out of the

9.4 Chain Maintenance

y menth, 1f the environment is very

dusty or damp, it may.be.naccessagy. o clean.and often.

1d be tightened at the chain

d 1oieteh. A loose chain sh

The cam followers behind the camriage, ontha'tower, have deep grease pockets and need not frequent

relubrication.

9.6 _Pneumatic System Maintehanece"
The air supply system must be checked moisture. In humid environ-

ments it may be neecessary to drain the air supplysisiem daily. The aix

Tubiicator should be kept filled to

approximately 3/4 of its full capacity, an SAE #10 oi g
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Fart Number Dascription Drawing Number
10008 Elevator idler sprocket 20099
10010 Cam follower (1 38 inel 200 99, 100
10034 20 dancerroller 200 100, 406
10033 20" & 3" dia. rubber roller 200 100
10040 200 100
10047 200 100
10061 200 100
10067 20099
10093 20099
10095 20099
10123 299
10146 Timing belt 200 100
10168 20" heater 200 406
10177 11/2" bove pneumatic cyling : 200 406
10186 2" bore pneumatic eylindex 200 46
101935 Clamp assembly (FA) 200196
10206 Motor {1 hp, 50 vde, PA) 200 1926
10307 Feedback potentiometet 200 100
10397 Motor (1 142 hp, DC) 200768
10398 Reducer (201 BQ262) 200 769
10402 Clamp assembly 200 769
10411 Reducer (50:1 BQ175) 200 769



11416
10454
10457
10458
10459
10463

Commutator and roto-seal assembly
Clamp 4-way valve
Hot plate assembly
Enife assembly
Lock assembly

Reducer (BQ173, 40:1)

2001789
0 7R9
200 H0e
20 406
200 783

207N

ELECTRICAL BOARDS: 33 {236}

Naote: This spare paxts Hst is fox i

tretchiwrapper with a carriage for the 20" wide film.
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Bulletin PA-8501
October 1985(B)
Supersedes August 1985(A)

Type 42SRU i )
AC/IDG |
Long Range
Visihle
LIED
Beam
Reflex Control
Series 6000

Mini-sized photoelectric SeNnsors’
with adjustable sensitivity
wide supply voltage range

- .

INNMNIIAN varinir nRnnrmers Rirmae ;e .

. and 3 G
power MOSFET output = /
FEATURES
e Minimum size with maximum operaling features « Sensilivity adjustable over wide range
—.5"W x 1"H x 3.6"D o Synchronous Detection 1o minimize ambient noise
o Four ways to mount the control « No False Turn-On Pulse

e Visible LED beam
—simplifies alignment and Inspection

» Rated operating distance to 20 feet (6.1 meters)
—with adequate operating margins for normal
industrial environments

¢ Two 3-wire AC/DC models operate from

« Protected against line voltage transients
« Fast operating response

o Fully Encapsulated with Thick film Microcircuitty for
Quality and Reliability

« Nema 3, 4, 12, and 13 Corrosion Resistant, High

—20 lo 132 VAC or DC Impact Housing

—2{ to 264 VAC or DC o LED Alignment and Qutput Indicalor
« Low power consumption - 1.2 VA « Control Includes 10 feet (3 meters) of UL Recognized
 Solfd state power MOSFET AC/DC output Type SJT0 cable _

—rated 300 mA for 120V models —Not required to be enclosed in conduit

—rated 150 mA for 240V models sfieduces installalionszost
« LIGHT OPERATE and DARK OPERATE models « Designed to meet UL requirements

« CSA Cerlified




GENERAL

‘Type 428RU Series 6000 AC/DC Long Rangé Reflex mini-
sized self-contained photoelectric controls literally provide new
dimensions for the solution of productivity problems by applica-
tion of photoelectric sensing. They combine PHOTQSWITCH
quality, reliability and versatility into functional packages of
reduced size, lower cost and increased operating features.

This control consists of a modulated visible LED source, high

_speed silicon photodetector and state-of-the-art thick film hybrid
“circuitry to operate a solid state power MOSFET output which
can be used to interface with AC or DC power loads as well
as with programmable controllers. The small size plus its func-
tional flexibility makes the Series 6000 control ideally suited for
space-limited applications on all types of machinery, robotics,
conveyors, storage-retrieval systems and other automated
assembly and material handling systems.

The Type 42SRU Series 6000 REFLEX control will operate
reliably at distances up to 20 feet with a 3 inch retroreflective
target and to proportionate distances with other types of ret-
roreflective targets and tapes. See Typical Response Curve on
page 2. The control is usable in high ambient light applications.
Both LIGHT OPERATE and DARK OPERATE models are
available. '

Adjustable Sensitivity provides the ability to reduce sensitivity
so the control can be used for applications requiring the detec-
tion of semi-transparent or transluscent objects such as glass
or plastic bottles, plate glass, plastic sheet and film when used
with small diameter retro targets or retro tape. The externally
adjustable sensitivity potentiometer is mounted above the cable
entrance at the rear of the control. At the same location, a visi-
ble LED Alignment Indicator goes on, for LIGHT OPERATE
models, to indicate that the control is on the retroreflective
target. For DARK OPERATE models, the LED Alignment
Indicator goes off when the control is on the retroreflective
target.In addition, all type 42SRU Reflex controls are factory
calibratéd to assure no white paper response.

The functional electronics include Synchronous Petection cir-
cuitry which tends to restrict the control to operate only with
its own pulsed LED source and thereby minimize interference
from ambient noise. Also included in the circuit design is the
assurance that there will be no false signal when power to the
control is first applied. '

Type 42SRU Series 6000 AC/DC models are designed to oper-
ate from supply voltages spanning the range of 20-132 VAC
or DC or 20-264 YAC or DC, depending on model selected.
These Reflex controls are three-wire devices consisting of two
power leads and one solid state output switch lead — the other
output switch lead being common with one power lead. See page

3 for Wiring Diagrams

The solid state output switch is a power MOSFET with a cur-
rent handling capacity of 300 mA AC or DC for the 20-132 V
controls and 150 mA for the 20-264 V scanners. Leakage
current, with the switch open, is less than 1 mA for 120 V con-
trol and 1.5 mA for 240 V control. However, as a precaution,
please note that this device is not suitable to drive low level
DC logic because there is a voltage drop of about 2 V
across the switch regardless of the load.

Both the MOSFET output and the driving circuitry are pro-
tected against destructive line transients by heavy-duty transient
suppressors. The MOSFET output will handle inrush currents
up to 10 times the continuous current rating. Please note that
the MOSFET is not protected against severe overloads and direct
short-circuits. Proper fusing is the customer’s respansibility.

The electronic circuitry is fully encapsulated and sealed in
epoxy in a corrosion-resistant, high impact NORYL housing
and the optical system is fully gasketed to insure Nema 3, 4,
5, 12 and 13 ratings.

The Type 42SRU Series 6000 is designed to function in dif-
ficult industrial environments. Its unigue dimensional cross-
section, V2" x 1", offers the best in mounting flexibility. It is
round and threaded on the top and bottom and flat on the sides.

The control can be mounted in a nominal 1" diameter hole
secured by two knurled hex mounting nuts supplied with the
control. Or it can be mounted to a flat surface to take advan-
tage of its 42 " width. A series of bracket assemblies is available
for single-hole or flat-side mounting with angular tilt, horizontal
and vertical adjustiments to assure installation Qexibility. See
Page 4 for monnting details.

Type 42SRU Series 6000 AC/DC controls are supplicd with
a 10 foot long UL Recognized Type SITO cable that does not
require enclosure in conduit. This represents considerable sav-
ings in installation cost.

OPERATING DISTANCE SELECTION

The Maximum operating Distance, shown in the specifica-
tions, is based on installing the control in a relatively clean en-
vironment. Experience tells us, however, that very few such am-
bient conditions exist in industry and the more normal industrial
environment actually tends to cover the spectrum of classifica-
tions from moderately “‘dusty” to extremely “dirty”,

For reliable service in “dusty’* and *‘dirty'’ environments,
greater Operating Margin (Excess Gain) may be required,
therefore limiting the reliable Operating Distance of the con-
trol. The chart, in the adjacent column, is a typical response
curve showing typical operating margins at varying distances.

Al the extremes of minimum and maximum rated Operating
Distances, rotating the retroreflector might improve the
Operating Margin.

TYPICAL RESPONSE — 42 SRU-6000
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GENERAL

Type 42SRU Series 6200 AC/DC Polarized Beam Reflex
mini-sized self-contained photoelectric controls were designed
to solve a major application problem — that of Reflex controls
responding to reflective objects and materials other than
Retroreflective Targets. The Type 42SRU Polarized Beam
Reflex control includes a unique optical filter system which will
respond only to corner-cube type retroreflective targets. It will
not respond to highly reflective surfaces such as stretch wrap,
shrink wrap, mylar tape, metal straps, staples, retroreflective
tape and even mirrors. This permits the use of easy to install,
low cost Reflex controls instead of the more expensive
Transmitted-Beam controls for applications where undesirable
reflective surfaces are present.

This AC/DC Polarized Beam Reflex control consists of a
modulated visible LED source, high speed silicon photodetector,
filtered optics and state-of-the-art thick film hybrid circuitry
to operate a solid state power MOSFET output which can be
used to interface with power loads as well as with programmable
controllers. The small size plus its functional flexibility makes
the Series 6200 control ideally suited for space-limited applica-
tions on all types of machinery, robotics, conveyors, storage-
retrieval systems and other automated assembly and material
handling systems.

The Type 42SRU Series 6200 Polarized Beam Reflex control
will operate reliably at distances up to 10 feet with a 3 inch
corner-cube retroreflective target (#92-39) and to proportionate
distances with other types of corner-cube retroreflective targets,
See Typical Response Curve on Page 2. The control is usable
in high ambient Hght applications. Both LIGHT OPERATE
and DARK OPERATE models are available.

Adjustable Sensitivity provides the ability to reduce sensitivity
so the control can be used for applications requiring the detec-
tion of transparent objects such as glass or plastic bottles, plate
glass, plastic sheet and film. The externally adjustable sensitivity
potentiometer is mounted above the cable entrance at the rear
of the control. At the same location, a visible LED Alignment
Indicator goes on, for LIGHT OPERATE models, to indicate
that the control is on the retroreflective target. For DARK
OPERATE models, the LED Alignment Indicator goes off
when the controel is on the retroreflective target. In addition,
all models are factory calibrated to ensure neither white paper
nor mirror response. ’

The functional electronics include Synchrenous Detection cir-
cuitry which tends to restrict the control to operate only with
its own pulsed LED source and thereby minimize interference
from ambient noise. Also included in the circuit design is the
assurance that there will be no false signal when power to the
control is first applied. :

Type 428RU Series 6200 AC/DC models are designed to oper-
ate from supply voltages spanning the range of 20-132 VAC
or DC or 20-264 VAC or DC, depending on the model selected.
These Reflex controls are three-wire devices consisting of two
power leads and one solid state output switch lead — the other
output switch lead being common with one power lead. See Page
3 for Wiring Diagrams.

The solid state output switch is a power MOSFET with a cur-
rent handling capacity of 300 mA AC or DC for the 20-132 V
controls and 150 mA for the 20-264 V scanners. Leakage current
with the switch open is less than 1 mA for 120 V control and
1.5 mA for 240 V control. However, as a precaution, please
note that this device is not suitable to drive low level DC logic
because there is a voltage drop of about 2 V across the switch
regardless of the load.

Both the MOSFET output and the driving circuitry are pro-
tected against destructive line transients by heavy-duty transient
suppressors. The MOSFET output will handle inrush currents
up to 10 times the continuous current rating. Please note that
the MOSFET is not protected against severe overloads and direct
short-circuits. Proper fusing is the customer’s responsibility.

A

The electronic circuitry is fully encapsulated and sealed in
epoxy in a corrosion-resistant, high impact NORYL housing
and the optical system is fully gasketed to insure Nema 3, 4,
5, 12 and 13 ratings. -

The Type 425RU Serles 6200 is designed to function in dif-
ficult industrial environments. Its unique dimensional cross-
section, 2" x 1" offers the best in mounting flexibility.- It is
round and threaded on the top and bottom and flat on the sides.
The control can be mounted in a nominal 1” diameter hole
secured by two knurled hex mounting nuts supplied with the
control. Or, it can be mounted to a flat surface to take advan-
tage of its ¥4 " width. A series of bracket assemblies is available
for single-hole or flat-side mounting with angular tilt, horizontal
and vertical adjustment for installation flexibility. See page 4
for mounting details

Type 42SRU Series 6200 AC/DC controls are supplied- with
a 10 foot long UL Recognized Type SITO cable that does not
reguire enclosure in conduit. This represents considerable sav-
ings in installation cost.

OPERATING DISTANCE SELECTION

The Maximum operating Distance, shown in the specifica-
tions, is based on installing the control in a relatively clean en-
vironment, Experience tells us, however, that very few such am-
bient conditions exist in industry and the more normal industrial
environment actually tends to cover.the spectrum of classifica-
tions from moderately “‘dusty’” to extremely ‘‘dirty’’.

For reliable service in ‘*dusty’ and *‘dirty’* environments,
greater Operating Margin (Excess Gain) may be required,
therefore limiting the reliable Operating Distance of the con-
trol. The chart, in the adjacent column, is a typical response
curve showing typical operating margins at varying distances.

At the extremes of minimum and maximum rated Operating
Distances, rotating the retroreflector might improve the
Operating Margin.

40TYPICJ\L RESPONSE — 42 SRU- 6200
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SPECIFICATIONS
Voltage Supply: =
Model 6004 (Light Operate).......... 20 to 132 VAC or DC
Model 6005 (Dark Operate) .......... 20 to 132 VAC or DC
Model 6006 (Light Operate).......... 20 to 264 VAC or DC
" Model 6007 (Dark Operate)..........20 to 264 VAC or DC
Power Consumption.....cccveuvunee Ceesnrinearerenentenaraaa 1.2 VA
Rated Load Current
Models 6004 and 6005 ............ciceueeen 300 mA AC or DC
Models 6006 and 6007 ..................... 150 mA AC or DC
Inrush Current ......ccvvevieineiniinnans 10x Rated Load Current

Leakage Current (Off-State)...............] mA max, at 120 V
............ 1.5 mA max. at 240 V

Response Time (inchides output switch)

Models 6004 and 6005 ................ 12 milliseconds for AC

5 milliseconds for DC

Models 6006 and 6007 ................ 18 milliseconds for AC
10 milliseconds for DC

Transmitter LED................. Visible RED, 660 nanometers
Turn-On Pulse SUPPression .........ccvveveeieereienveccneneenss YES
Sensilivity AdJUStment....cc.coeeeuerevimiiiireiinneernneenenn, YES
Field of View .............. veeneans e esraa et teeet e rntaateaan 3°
Ambient Temperature Range.............. -40°Fto +150°F
v —40° C to + 65°C

Relative Humidity ...... O 95%

Operating Environment:
Nema 3, 4, 5, 12 and 13 rated housing. Made of very high
impact and chemically resistance NORYL.

Operaling Distances:
Maximum Operating Distance - 20 feet (6.1m)
Minimum Operating Distance - | inch (2.54cm)
- 3 inches (7.6cm) with tape

With 2 to 1 Operating Margin:
Retroreflective 1" Square
Targets Relroreflective Tape {IM)

3" Diam| 1.25 Diam| 625 Diam
#92-39 #92-47 #92-46 | #3870 | #7590 [ #7610 | #7900

MODELS 6004 AND 6005

AC/DC RELAY LOAD

CONNECTIONS 00132V
* CABLE AC| BbC
( WHITE NEUTRAL 2] (+)
== == ‘i fi O j O O
—H—0O (i
x| ' LOAD
: i) Ly (-)
- O O O
— — == VY plack
AC/DC INTERFACE
TO PROGRAMMABLE CONTROLLER 20-132V
CABLE AC|DC
_ WHITE NEUTRAL (L2) ] (+)
—= i —O— r @) —O
|y [
' : OHANGE lN‘E:lglcE
) ; i
b (L[ (=)
—| O O
- — - <4 U gick O

Note: Always connect load between white and orange

MODELS 6006 AND 6007

20 ft. 9 t. 6 ft. 451Mt [ 3fe. | 5516 |3.5 1
(6.1m) (2.74m) (1.82m) |(1.37m)| (.9im) {(1.68m)|(1.07m)

Notes: See Typical Response Curve on Page 2
*Consult Factory

Cable:

10 feet UL Recognized Type SJITOQ, 3 conductor

For extension beyond 10, order required footage of #59-296
cable.

ORDERING INSTRUCTIONS
1. Select Control

Yoltage Light Dark Type and Model

Supply Operate Operate

20-132 v X 42SRU-6004
ACORDC X 42SRU-6005

20-264 V X 42SR1-6006
AC OR DC X 425RU-6007

2. Accessories (Optional):
#60-2006 Single Hole
Mounting Assembly
#129-99 Hex Mounting Nuts (2) Package
(included with control)

#60-2007 Tilt Mounting Assembly
#60-.2008  Univaersa! Mounting Avgembly

AC/DC RELAY LOAD

CONNECTIONS 20-264V
—CABLE ACIDC
BROWN NEUTHAL (LZ) (+)
— === i‘; O +—O O
' ) M
I
A “ BLACK  pgpLay
Trh LOAD | (=)
N o( ) O
L) NS
- — == Y e

AC/DC INTERFACE

10 PROGRAMMABLE CONTROLLER 20-264V
CABLE Ac] DC
‘{ BROWN NEUTRAL (19| (+)
——= i O t Q 20
i1~ [
’ I BLACK INI'E:.%IC(
%! H
: [ Lyl (-)
1y Y
. O O O
- ===V mue

ADJUSTABLE
SENSITIVITY
POTENTIOMETER

LED ALIGNMENT
AND QUTPUT INDICATOR



INSTALLATION

The Type 42SRU Series 6000 control must.be mounted on
a firm, stable surface or support. A mounting, which is sub-
ject to excessive vibration or shifting may cause intermittent
operation. For installation convenience, we offer four moun-
*ing methods.

1, Single Hole Mounting Assembly #60-2006. A mounting
bracket, with a nominal 1” hole, in which the 42SRU con-
trol is inserted and secured with the mounting nuts supplied
with the control.

2. Tilt Mounting Assembly #60-2007. Includes stainless steel
bracket and hardware to provide angular tilt adjustments.

3. Universal Mounting Assembly #60-2008. Includes stainless
steel bracket and hardware to provide horizontal and vertical
adjustments,

4. Combination Assembly consisting of Tilt #60-2007 and
Universal #60-2008 Mounting Accessories to provide
horizontal, vertical and angular tilt adjustments.

Wiring:
All external wiring should conform to The National Elec-
tric Code and applicable local codes, See Wiring Diagrams
on Page 3 for external connections.

ALIGNMENT

Alignment of the Type 425RU control, can be accomplished
by visually sighting the conlrol of the Retroreflector until the
visible LED on the rear of the control glows (with LIGHT
OPERATE model) or goes out (with DARK OPERATE model).

To be certain that the beam is centered on the retroreflector,
it is required to sweep the LED beam across the reflector in
the horizontal plane and determine at what position the Align-
ment Indicator goes on and then goes off, set the beam hallfway
between both positions. Do the same in the vertical plane.
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TEMPERATURE SETTING OF CAL-STAT . ;

Unless otherwise specitied the ‘temperature setting of CAL-STAT |

should be made in ‘the following manner, |

1. The open on temp. rise (O.T.R.) CAL-STAT will be adjusted to open

at the set point and the close on temp. rise (C.T.R.) CAL-STAT will
be adjusted to close at the set point.

2. Connect unit leads to heater with test light or other device
suitable for determining contact position. (Contacts should be
closed on O.T.R. units and open.on C.T.R. units at this point), |

. Procedure for setting CAL.STAT: a1t ' :

1 Install CAL-STAT in media to be controlled.

2 Allow, temp. of media to increase’to 10° to 20° acbove required
temp. by turning the adjusting 'screw CCW (Adjusting rate: ap-

_prox. 90°F/rev. for 5/8" CAL-STAT), Allow media to stabilize at
this temp. - Lo apeEmE e
3.3 Turn adjusting screw C.W_.‘.ir_ni'.ftmqlIiin_cremenfs until desired con.

AE TR

trol temp. is reached. " .

Yy

3.4 CAL-STAT is now set, -~ " AN
"~ NOTE: if over adjustment is made during step 3.3, re-start at step

gili
P

3.2.0 CATEAR T
i 4. Ifreadjustment is required, return to step 3.2 and repeat the pro-
' cedure, Remember that all readjustments must be made by turn.
ing the adjusting screw C.W, to reach the desired set point. i
5. Slow make-break CAL-STATS may be subject to a small amount of
set point drift after the first few cycles under load, Due 1o relaxa-
tion of stresses and other factors, checking of set point and read-
justment, if required, after approximately 100 cycles under load
is recommended if very close control of set point is desired.

.
A I AT

. .
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- ' VULCAN ELECTRIC COMPANY
| . . .. VULCAN CAL-STAT®

This unit is calibrated for...... °F. To increase setting turn screw CCW, Do not turn screw more
than 7 revolutions In elther direction from room temp. without checking set point,
Disassembly of adjusiing screw may render tharmostat inoperative. Ad|usting rate is approx.
90°F./revolution, Observe electric rating marked on unlf.

In mounting, allow for axpansion on both longltudinal and fransverse axes. Our products ara
warranied to be free from defects In materlal and workmanship for a reasonable period of
time, usually one year. Damage resulting from mishandling. Improper application or Injurious

amblents cannot be covered by thls warranty.
CONSULT FACTORY FOR SPECIAL
APPLICATIONS .
(OVER)

N10/1012
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iubrication

REDUCGCERS MAY BE FILLED TO THE PROPER
LEVEL AT THE FACTORY WITH AGMA No. 8
compounded oll. AFTER INSTALLATION OF THE
BREATHER PLUG, UNIT IS READY FOR USE.
Before Installing breather plug, refer to
instructlon tag and determine proper position
according to reducer mounting.

We recommend an Initial oil change after 250
hours of operation, then every six months or every
2500 hours of service under Class | Service. If
fluctuating temperatures, humid, dirty or corrosive
environment, oil changes should be made more
frequently. Frequency can be established by oil
sample analysis.

KEEP YOUR OIL CLEAN

replacement oil

To order cil, request:

Doerr parl no. 00019001 — synthetic AGMA #7EP
{—40°F to 150°F)

Doerr part no. 00019101 — AGMA #8 (50°F to 125°F)

Oil is packed 12 one guart bottles per carton, minimum
ship one carton.
Contact DEC Service Dept. for order information.

OIL CAPACITIES*

Worm Over 14 20 27 49 84

worm Under 17 22 28 49 73
Vertical Output 10 15 20 a7 63
“J"* Mount 13 18 23 38 63

*Capacities In approximate ounces. On double reduction
units determine capacity of both primary and secondary
reducers.

OIL LEVELS*

07/\ VENT\ /
[~ 1

g
0 -
[ q OIL/
[~ LEVEL )
‘l 0 L
I ] [ e 1
I
DRAIN
WORM OVER . WORM UNDER
—— .
. o

o@ LEVEL
\___ DRAIN

"J" MOUNT

*0n double reduction units till and vent each unit to
levels shown.

%

=

VERTICAL QUTPUT



Motor dlmensmns

TEFC P/M motor
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TEMPERATURE SETTING OF CAL-STAT -

et e E ek o e —Te———— n =
FEE

Unless otherwise specified the ‘temperature setting of CAL-SIAT |
should be made in the following manner.

1.

The open on temp. rise (O.T.R.) CAL-STAT will be adjusted 1o open
at the set point and the close on temp. rise (C.T.R.) CAL-STAT will
be adjusted to close at the set point.

Connect unit leads to heater with test light or other device
suitable for determining contact position. (Contacts should be
closed on O.T.R. units and open on C.T.R. units at this point).
Procedure for setting CAL-STAT: * 507 '
Install CAL-STAT in media to be controlled.

Allow. temp. of media to increase’to 10° to 20° above required
temp. by turning the adjusting screw CCW (Adjusting rate: ap-

. prox. 90°F/rev. fqr;_.'i/B.'_'__C‘AL_-‘S‘.:I_'A_'[).%_&UOW_media to stabilize at

o —

[ I e

N10/1012

this temp. etk
Turn adjusting screw C.W, in small. increments until desired con.
trol temp, is reached, "W :

CAL-STAT is now set, SR L
NOTE: If over adjustment is mudeﬁ'during step 3.3, re-start at step
3.2, R ' MR A S S

If readjustment is required, return to step 3.2 and repeat the pro-
cedure, Remember that all readjustments must be made by turn-
ing the adjusting screw C.W, to reach the desired set point.
Slow make-break CAL-STATS may be subject to a small amount of
set point dritt after the first few cycles under load. Due to relaxa-
tion of stresses and other factors, checking of set point and read-
justment, if required, after approximately 100 cycles under load
is recommended if very close control of set point is desired,

Tt e
LR

B TR R

" VULCAN ELECTRIC COMPANY
- VULCAN CAL-STAT®

CONSULT FACTORY FOR SPECIAL
APPLICATIONS
(OVER)

E

T W,

B P,

This unit Is calibrated for...... °F. To Increase setting turn screw CCW. Do not turn screw more
than 7 revolutions in either direction from room temp. without checking set point.
Disassembly of adjusting screw may render thermostat inoperative. Adjusting rate Is approx.
90°F./ravolution. Observe electric rating marked on unil.
in mounting, allow for expansion on koth longitudinal end transverso axas. Our products arn
warranted to be free from defectis in materiol and workmanshlp for a reosonable period of
time, usually cne year. Damage resulting from mishandling, improper application or Injurlous
ambients cannot be covered by this warranty. '
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INSTALLATION INSTRUCTIONS
FOR ANTI-VIBRATION MOUNTING

PART IDENTIFICATION /‘
(D SERIES 6000 UNIT 3 —@
@PLASTIC NUTS (33-450)

GVIBRATION MOUNT (16-153)
(@SLIP PAD (89-51) K|

T
L}

AL

133-440

6000 SERIES CONTROLS
FEATURE INTERFERENCE AVOIDANCE
BY CHOICE OF FREQUENCIES

6000 Series Controls are supplied to operate at two different
frequency ranges, permitting controls to be mounted close to each
other without generating interfering signals.

Units in one frequency range are marked with a dot (*) next
to date code. Units in the other frequency range have no dot.

Accordingly, when two Series 6000 Controls are mounied close
together and/or face each other, select controls so that one is mark-
ed with a dot {*) and the other has no dot.

H14%




Sk prue )

il

>

n

i

]

A

¥ power supply

5

slocinomatic
S -SYSTEM
51133 220
BUPPLY 22O VAL
DC - VOLTAGE
LEVEL RELAY

8J 135 =
11-pin clreular plug

_ SJ 135

# DC voltage metering relay with
absolute scale. i

% Measuring range: 12 mV - 500 VDC,
divided into 10 ranges.

% Knob-adjustable set point.

¥ Latching at zet lavel possible.

# 10 A SPDT output relay.

# LED-indication: relay on.

#* AC or DC power supply.

SPECIFICATIONS

Tha common technical data
Measuring ranges

Hysterasis
Aﬁprox. 10%.
The hysteresis can be ex-

Ordaring key
11-pin circutar plug.
SJ135 XXXYYYYY = 10 A SPDT

Power supply

tended to approx. 75% by con-
Ranges Internal resistance| Max. voltage | YYYYY ?ecling ia Susi abgaéesistor bo. ();;(j( - pggergsé’%ﬁ'é
ween pins ] . -
12 -eomv| 100 0 v | Bomy Resistor limits are 470 K/ 115 = 95-135 VAC
30 -150mV 1650 0 2V 150 mV 3 KN (0.25 W). 230 = 195-255 VAC
02- 1 V¥ 1 K oy 1V The hysteresis increases by de- 724 = 20- 28 VDC
1 - 5 V 3 Ka 3oV § V creasing resistance. . )
2 _ 10 V 10 KO 50V 10 V Latching YYYYY: See measuring ranges.
4 ~-20 V 20 K 100 vV 20 V By Interconnecting pins 8 and 9 Accessories
10 - 50 V 51 KO 150 V 50 Vv the relay will latch at set level Bases.
30 -150 V 150 Ko 350V 150 V until either the power supply or Hold down spring.
60 -300 V 300 Kn 500 vV 300 Vv the interconnection is inter- Mounting rack.
100 -500 V 510 Kn 600 V 500 V rupted. Base covers.
Front mounting bezel.
WIRING DIAGRAMS
Example 1 Exampfa 2
+ - + - -+
® ® ®
@—ala
Latching
@ ® @0 O @r—o @ Note:
Iniernal conneclion belween
(i5) '[:Ilns 7 andl1_ 0 lﬂr.': Dgsgo‘\ggusmpply.
o current IS
® @ @ thiz internal com‘:eciion. ?
o P oy gy
MODE OF OPERATION
Example 1 Exampla 2
DC voltage metering. DC voltage metering. Latching.
{AC powaer supply). {AC powaer supply). )
. The relay will operate when the actual The relay will operate and remain in ope-
voltage equals the set value. rating position when the actual voltage
The relay releases when the voltage drops equals the set value.
min. 10% below the set valua {see hys- Provided that the voltage has dropped
teresis) or when the power supply I8 inter- min. 10% below the set value {see hys-
rupted. teresis), the relay will release when the in-
terconnection between pins 8 and 9 Is in-
terrupted.
The relay also releases when the power
supply is interrupted.
OPERATION DIAGRAM
Example 1 Example 2

it o DO it 555

Set value

Input \rc:ollag'he1l0 *
pins 5 and 7 —_—

RAelay on

Lalching PRSPy
/f-\ i Set valus 7 ""kl A LN
— _._._\—_L_.A—-—— ~-10% £ _j_\._ -
[y
Input voltage, ./ .
pins 5 and 7
B A Relfay on [ gR X A 5 |
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MAINTENANCE INSTRUCTIONS FOR STANDARD REDUCERS
Series 133, 175, 206, 262 and 325

INTRODUCTION

The following instructions apply to standard Worm Gear Reducers. When ordering parts or
requesting information specify all information stamped on the reducer nameplate. The nameplate will
also identify the type of lubri¢ant to be used.

EQUIPMENT REQUIRED

In addition to standard mechanic’s tools, the following equipment is required: arbor press, wheel
pulter, torque wrench, dial indicator, seal driver, bluing, Permatex No. 2 and Permatex No. 3, snap
~ ring piiers for internal and external rings.

‘GENERAL INSTRUCTIONS

Housings — Clean external surfaces of reducer before removing seal cages and end covers to
prevent dirt from falling into the unit. Record mounting dimensions of accessories for reference
when reassembling. If it is necessary to remove the reducer from its operating area, disconnect all
connected equipment and lift reducer from its foundation.

Seals — Replacement of all seals is recommended when a unit is disassembled. However, if seals
are not to be replaced, protect seal life by wrapping shaft with thin, strong paper coated with oil or
grease before removing or repiacing seal case assembly. Clean the shaft but do not use any abrasive
_material on the shaft surface polished by the seal.

CAUTION

It the reducer is painted, extreme care should be taken to mask the shaft extensions and rubber
surtace of the seals. Paint on the shait adjacent to the seal or on the seal lip will cause oil leakage.

TO CHANGE OUTPUT SHAFT DIRECTION
To change the hand of a unit from left hand to right hand, or vice versa, the following instructions
apply:
1. Remove drain plug and drain oi! from unit.
2. Remove end cover and seal cage cap screws; then while supporting output shaft remove end cover
and shims from the unit.
3. Remove output shaft and seal cage together from extension side.
NOTE: Keep shims with their respective seal cage and end cover.

4. Insert seal cage, shims and sub-assembly i'nto the housing from the side opposite trom which
they were removed. Insert seal cage cap screws and tighten with light pressure. L

5. Assemble end cover and shims. Insert end cover cap screws and tighten with light pressure.

6. Turn high speed shaft in both directions to see that gear train is running freely. '

7. Cross tighten seal cage and end cover cap screws o torques listed in Table 1.

TABLE 1. CAPSCREW TIGHTENING TORQUE

Capscrew Diameter 1/4 - 20 UNC - 5/16 - 18 UNC 3/8 - 16 UNC

Torque (in. Ibs.} Dry 96 204 360

UNIT 'DISASSEMBLY, PARTS SERVICE, AND ASSEMBLY

Disassembly:

1. Remove drain plug and drain oil from unit.

2. Low speed shaft (gear shaft) removal;
Remove end cover and seal cage cap screws.
With a firm hold on the output extension remove end cover and shims.
Carefully siide output shaft assembly and seal cage out extension side.
Slide seal cage off low speed shatft using caution to prevent damage to seal lips.
Wire or tie the shims to their mating end cover and seal cages. They will be available for reference
when assembling the unit.
3. High speed shaft (worm shaft) removal:

A. Position unit with input shaft down. With a small chisel make a groove in the stamped steel cover
opposite the shaft extension. Pry cover off.

1
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B. Remove internal snap ring from housing bore.
C. Reposition the housing with the worm shaft horizontal. Using a plastic hammer gently tap on the
end of the shaft extension to feed worm shaft assembly through housing and out.

Parls Service:

Housing — Clean.inside of housing with kerosene or solvent and then dry.

Seal cages and end cover — Remove dirt from joint faces, wipe clean and dry.

Air venl — Wash in kerosene, blow clean and dry,

Seals — To replace seals without dismantling reducer refer to steps C through F below. To replace
seals when the entire reducer is dismantled and coupling hubs, sprockets, puileys, pinions,
keys, etc. have been removed the following instructions apply:

NOTE: Replacement of all seals is recommended when a unit is disassembled.

PN~

Cautlon

New seals will leak If the seal lips or if seal's rubbing surface on the shaft has been altered.
Protect seal lips at all times. Clean the shaft but do not use any abrasive material on the shaft
surface polished by the seal.

A. Block up seal cages and press or drive out seal.

B, Remove old sealing compound from seal seat in cage if it is present. If a seal with rubber coating
on the cutside diameter is used, no Permatex is necessary. If no rubber coating is on seal outside
diameter, coat seal cage bore with Permatex No. 3 or equivalent immediately before assembly.

To prevent possible damage to seal lips, do not reassemble seals unti high speed and low speed
shafts have been reassembled to the housing. Then see steps E and F helow.
C. SeefFigures 1 through 4--To replace seals without dismantling reducer, proceed as follows:

SHEST METAL CREWS
Figure 2




Caution

Do not damage shaft; new seals will leak if seal contacting surface is marred. Use punch and place
two or more holes in steel casing of seal, Figure 1. (The steel casing may be rubber coated) Insert
sheet metal screws, leaving the heads sufficiently exposed so they can be pried up or grasped with
pliers, Figure 2. Do not drill holes because chips may get into the unit.

D. Work seal loose. Be careful 1o keep all metal or dirt particles from entering unit. Remove old
sealing compound from seal seat if it is present. Also remove burrs and sharp edges from shatt.
Clean with rag moistened with solvent. Do not use abrasive material on shaft seal contacting
surface. :

Caution

E. Protect seal lips when handling; seal leakage will resuit if these are damaged. If a seal with rubber
coating on the outside diameter (0.0.) is used, no Permatex ig necessary. tf no rubber coating is on
seal O.D., coat seal cage bore with Permatex No. 3 or equivalent. Coat seal lips with oil and carefully
work seal into position. Before sliding seal into position, protect seal lips from shaft keyway edges by
wrappng shaft with thin, strong paper coated with oil. Position garter spring toward the inside of the
unit. Place a square faced pipe or tube against the seal O.D. and drive or press seal until fully seated
as shown in Figure 3. Do not strike seal directly.

F.  Forbest performance, seat the seal square with shaft within .005" at 180°. Check with dial indicator as
shown in Figure 4, Page 2, or with a straight edge and feelers, or square and feelers. To straighten a
cocked seal, place tubing over the seal and tap the tube lightly at a peint diametrically opposite the low
point on the seal. DO NOT strike seal directly.

5. Bearings —

A. Wash all bearings in clean kerosene and then dry.

B. Inspect bearings carefully and replace those that are worn or questionable.
NOTE: Replacement of all bearings is recommended.

C. Use a wheel puller or press to remove worm shaft bearings. Apply force to inner race only — not
to cage or outer race.

D. Use a wheel puller or press 10 remove output bearing inner races.

E. New seal cages and end covers must be used when replacing output bearings. Output bearing outer
races must be pressed in square and seated completely.

F. To replace output bearing inner races and alt input bearings, heat bearings in an oil bath or oven

to maximum of 290 degrees F (143 degrees C). Slide high speed shaft bearings onto the oiled shaft
until seated against the shoulder or snap ring of the shaft. Slide low speed shaft bearings onto the
oiled shaft against the gear spacer.

G. Thoroughly coat all bearings with lubricating oil.

6. Worm, gear and shafts !

A. Worm and high speed shaft—since alt worms are integral with the high speed shaft, any
wear or damage to the worm will necessitate replacing both.

B. Press shaft out of bronze worm gear. To reassemble gear and low speed shaft, freeze shaft
or heat gear. Do notexceed 200 degrees F (93 degrees C). Insert key into shaft keyway and
press shaft into oiled gear bore. The short hub of the gear must be assembled toward snap
ring on the shaft.

NOTE: It is advisable to replace both the worm and worm gear should either of the
assemblies require replacement.



Unit Reassembhly:

1,

Prellminary
A. Check to see that all worn parts have been replaced, gear and bearings coated with oil and all
parts cleaned. Remove all foreign matter from unit feet. The feet must be flat and square with
each other.
B. Before starting to reassemble reducer, add old shims or replace with new shims of equal
thickness.
High Speed Shait (Worm Shaft} Assembly
A. Lubricate bearing bores of housing and insert high speed shaft sub-assembly frcm
opposite extension end into housing until seated against shoulder in bore. Tap the end of
the shaft lightly with a plastic hammer to feed bearings through bores.
B. Lock high speed sub-assembly in housing bore with lock ring.
C. Coat outside diameter of stamped steel end cover with Permatex No. 2 and press into

high speed bore opposite extension end until flush with housing. If steel endcover is
rubber coated then no Permatex is necessary.

Low Speed Shaft (Gear Shaft) Assembly

A.
B.

C.

om

Determine output shaft direction.

Assemble low speed shaft assembly, seal cage, and end cover with shims on both seal cage and
end cover. Torque cap screws to torques listed in Table 1. Rotate the input shaft to seat output
bearings.

Moving the shaft back and forth by hand, check axial float with dial indicator as shown in Figure
3. Axial float must be .0005-.003 with .0005 being the absolute minimum. Do not preload bearings.
If the axial float is not as specified add or subtract required shims under end cover.

Figure 5 Checking Axial Fioat

Remove output shaft with seal cage and apply bluing to entire worm thread. Worm thread must
be clean of oil. Reassemble output shaft and seal cage with output key facing up.

Use arag to apply hand pressure to the output shaft and rotate the high speed shaft untit output
key is down. Return output shaft to original position by reversing rotation. Remove output shaft
and seal cage to inspect contact. Compare with Figure 6. {f contact is not correct move
assembly in the direction shown in Figure 6 by adding shims to the side to which the arrow
points after removing them from the opposite side. Repeat steps D and E until contact pattern
is correct.

Recheck axial float with dial indicator.

When contact pattern is correct tighten seal cage and end cover cap screws to torques listed in
Table 1 page 1.



INCORRECT CORRECT INCORRECT
Move Gear Contact marking, clearon Move Gear
e entering side, to provide —_——

oil "lead-in"
Figure 6 Gear Contact Pattern

4. Seals — To reassemble seals to unit, see Parts Service Steps 4E and 4F, page 3.

5. Motorized Coupling Adapler

Certain mounting dimensions should be adhered to when removing motor and coupling assembly for
service. When ordering replacement coupling halves (metat gear}, specify correct bore diameter. See

Table 2 for mounting dimensions and available bore sizes.

fot———— A, —— s}

1—B'—n-|

58C, 143TC & 145TC
Model 15

182TC, 184TC, 213TC A 2157C
Model 22

Flgure 7 Motorized Coupling Adaptor

TABLE 2. COUPLING ADAPTOR DATA
“C" COUPLING MOUNTING DATA

BORE SIZES AVAILABLE

Mounting Dimensions MODEL 15 MODEL 22
N.E.M.A. Reducer Motor C
Frame No. A+ Y, B+, Bore Kwy. Bore Kwy.

560 25,4 2% Vie 500 None - —

143TC 2% 2Y% - 500 Yo X Yie - -
1457C 2% 2V, — 825 Yie X Y52 -625 Yis X Y2
182TC 3% 25, % 750 Yie % Y2 .750 Yre X W52
184TC 3% 2%, % 875 Yo x Yaz -875 Yie X Y52
213TC 3%, 3y, = - — 1.125 Yax %
215TC 3%, 3 - = - 1.375 Yis X %2




6. Final Inspection
A. Turn gear train over by hand as a final check.
B. Re-install reducer and accessories.

CAUTION: Discard motor key. Use only special key provided wilth reducer. Faiiure to use special
key will make assembly impossible.

C. Fill reducer with the recommended oil 10 proper level. See Fig. 8 for standard oil levels.
(Type of oil recommended — see nameplate).
D. Spin test for three minutes and check for noise, leakage, and rapid temperature rise.

= g
Oy S s

T ——— DRAIN ————

Flgure 8 Standard Qil Levels

PREVENTATIVE MAINTENANCE

A. After tirst week check all external cap screws and plugs for tightness.

Periodically, check oil level when gears are at rest. Add oil if needed. Do not fill above mark
indicated by level because leakage and overheating may occur.

C. 0Oil changes — For normal operating conditions, change oil every six months or 2500 hours,
whichever occurs first. Also if the unit is operated in an area where temperatures vary with the
season, change the oil viscosity to suit the temperature. Most lubricant suppliers can test oil
periodically and recommend economical oil change schedules.

CAUTICN
See nameplate for type of lubricant to be used.

STORED AND INACTIVE UNITS

1. Each unitis shipped with oil that will protect parts against rust for a period of 4 months in an ouldoor
shelter or 12 months in a dry building after shipment from the tactory. Indoor dry storage is
recommended.

2. Ifaunitistobestored oristobeinactive afterinstallation beyond the above periods;,fill the unit

completely with oil. i

CAUTION
Before starting a stored unit or re-starting an inactive unit, the oil level should be
returned to the proper value as indicated by the oil level.

PARTS ORDERING INSTRUCTIONS

When ordering replacement parts first locate the exploded view that corresponds to your Doerr Electric
gear reducer. Then determine which parts must be ordered. To order the parts, piease provide the
¢ following:
1. Complete Model Number {Nameplate)
2. Item Number (Exploded view and parts list)
3. Part Description (Parts list)

Note that one parts list covers all five exploded views. Although a single item number may refer to
the same part on all five exploded views, it is incorrect to assume that these parts are
interchangeable. They are not. Therefore, it is imperative that items 1 through 3 above be provided when
ordering your parts.

Failure to provide this information will only slow or prevent the processing of your order.



Single Reduction Unit 282, 325 Series



Double Reduction Secondary Unit 262, 325 Serles (3



ITEM

201
202
203
204
205
206
1207
209
210
211
212
213
214
215
216
217
218
219
220
221
222
224
225
226

DESCRIPTION

Housing

End Cover
Bearing
Shim (.019 Thick)
Shim (.007 Thick)
Capscrew
Lock Washer
Vent Plug
Pipe Plug
Pipe Plug
Output Shaft
Seal Cage
End Cover
Oil Seal

Key

Bearing

Lock Ring
Spacer

Key

Oil Ssal

Key

Motor Filange
Capscrew
Lock Washer

Note: When ordering replacement parts, specify

Double Reduction Primary Unit All Serles

(Applies to all exploded views)

ITEM

229
230
231
232
233
234
235
236
237
238
239
241
242
243
244
245
246
247
248
249
250
251
253
254

PARTS LIST

CESCRIPTION

Coupling Hub (Unit)
Couptling Hub {Motor)
Setscrew

Coupling Sleeve
Lock Ring

Lock Ring
Bearing

Lock Ring

Base

Capscrew

Lock Washer
Secondary Adaptor
Capscrew

Lock Washer
Primary Qutput Shaft
Primary Adaptor
Lock Washer

End Cover
Capscrew
Capscrew

Lock Washer

Qil Seal

Bearing

Lock Ring

ITEM

255
256
257
258
259
260
261

264
300
301

302
303
304
305
306
307
309
310
311

312
333
334
335

model number, item number, and part description.

7

DESCRIPTION

Spacer
Worm

Gear

Worm

Gear ,
Thrust Plate
Capscrew
Gasket
Gasket
Housing

End Cover
Bearing
Shim (.019 Thick)
Shim {.007 Thick)
Capscrew
Lock Washer
Vent Plug
Pipe Piug
Pipe Plug
Key

Lock Ring
Lock Ring
Shaft Cover
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SLC™ 150 Programmable Controller

An Addendum to the SLC 100 User's Manual

How To Use This

clhan ]

This publication is an addendum to the existing SL.C 100 User’s Manual

Publication (Publication 1745-800-800A). The purpose of this publication is to
explain programming and operational characteristics that are unique to
the SLC 150 Programmable Controller.

Topics discussed in this publication are:
® Processor operating cycle Pg. 2
® SLC 150 processor errors Pg. 3
® [/O addressing Pg. 4
® Programming Pg. 4
® EEPROM auto-load Pg. 5
® TRIAC zero-cross turn on enable Pg. 6
® Fine time base instructions Pg. 7
® Long time base instructions Pg. 7
® ZCL programming Pg. 8
® Break point output instruction Pg. 8
¢ Auto-baud recognition Pg. 9
® High speed input pregramming Pg. 9
All other programming and operational characteristics of the SLC 150 are
identical to those of the SLC 100. Any information regarding those
characteristics can be obtained from the SLC 100 User's Manual
(Publication 1745-800-800A) which is provided with the SLC Pocket
Programmer (Catalog Number 1745-PT1) or SLC Personal Computer
Software (Catalog Number 1745-PCD).
Important Solid State  Solid state equipment has operational characteristics differing from those
Information of electromechanical equipment. Because of this, and also because of the

40061-003-01(B)

wide variety of uses for solid state equipment, all persons responsible for
applying this equipment must satisfy themselves that each intended
application of this equipment is acceptable.

In no event will Allen-Bradley Company be responsible or lizble for
indirect or consequential damages resulting from the use or application of
this equipment.

The examples and diagrams in this publication are included solely for
illustrative purposes. Because of the many variables and requirements
associated with any particular installation, Allen-Bradley Company
cannot assume responsibility or liability for actual use based on the
examples and diagrams.

No patent liability is assumed by Allen-Bradley Company with respect to
use of information, circuits, equipment, or software described in this
publication,

The contents of this publication are copyrighted. Reproduction of the '
contents of this manual, in whole or in part, without written permission of
the Allen-Bradley Company is prohibited.

© 1986 Allen-Bradley Company

Publication 1745-810 - January, 1987
Supersedes Publication 1745-810 - Dated October. 1986
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SLC 150 Characteristics and Programming Basics

Introduction TheSLC 150 is the newest member of the SLC family of programmable
controllers. It uses the same instruction set as the SLC 100 with some
added functionality. Major improvements in processing time have also
been incorporated to make the SLC 150 one of the fastest and most
technically advanced small PC available today.

The SLC 150 Processor Unit features I/O circuitry for 20 inputs and 12
outputs. SLC 150 Expansion Units also have /O circuitry for 20 inputs
and 12 outputs.

A High Speed Input Module can also be connected to the SLC 150
processor unit. The high speed input module allows the SLC 150
processor unit to count high speed input signals (up to 5 Khz). Youecan
connect a maximum of four high speed input modules to the SLC 150
processor unit. Each module can interface to one high speed input device.
The high speed input module can only be used with the SLC 150 processor
unit,

SLC 100 expansion units can also be used with the SLC 150 processor
unit.

Processor During each operating cycle, the processor examines the status of input
O pera ti ng Cyde devices, executes the user program, and changes outputs accordingly.
: This cycle is repeated about 500 times each second for a typical 500 word
program.

A single operating cycle or scan is illustrated in the figure below. Note
that it is divided into two distinct parts ~ the [/O scan and the program
scan. The operating eycle can also contain an interrupt which allows the
processor unit to count high speed input signals and immediately set the
processor unit outputs associated with a high speed sequencer
instruction.

IO SCAN - Records status data
of input devices. Energizes
output devices which have
their associated status bits set
to ON. Typical scan time is 300
microseconds plus 250
microseconds for each

expansion address block being
controlled.

INTERRUPT - Allows the processor
unit to count high speed input
signals and immediately set the
processoar unit outputs associated
with a high speed sequencer -
instruction.

#
<at—ee PROGRAM SCAN - Instructions
are executed sequentially, as
- entered. Typical scantimeis2

milliseconds.

High Speed Input Module.
Operating cy<le of the processor. Typical cycle time is 2.5 milliseconds.

Note: Cycle time can vary significantly depending on program content,
program length, high speed interrupts, and expansion units connected.
Scan times in excess of 100 milliseconds will be detected by the processor
and cause system shutdown. Consult the SL.C 100 User’s manual for
ladder programs describing scan time measurement techniques.
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SLC 150 Characteristics and Programming Basics

I/0 Scan

Program Scan

During this part of the cycle, data associated with external outputs is
transferred from the data table to the corresponding output terminals.
(This data was updated during the preceding program scan.) In addition,
input terminals are examined, and the associated status bits are changed
accordingly.

The updated status of the input devices are applied to the user program
during this part of the cycle. The processor executes the entire list of
instructions in the same order they were entered. Status bits are updated
according to logical continuity rules as the program scan moves from
instruction to instruction thru successive ladder rungs.

The I/0 scan and program scan are separate, independent functions.
Thus, any status changes occurring in external input devices during the
program scan are not accounted for until the next [/O scan. Similarly,
data changes associated with external outputs are not transferred to the
outputs until the next I/0 scan. Exceptions to this rule are High Speed
Input module applications which allow the processor unit to count high
speed input signals and immediately set processor unit outputs associated
with a high speed sequencer instruction.

SLC 150
Processor Errors

Three additional error conditions can be detected by an SLC 150 processor
unit. When any of these conditions occur, the CPU fault indicator will
illuminate and outputs will be disabled. The pocket programmer can be
connected to display error codes. The pocket programmer will display
error code 27 for all of the errors listed below. Pressing the CANCEL
CMD key on the programmer will display a second number in the error
code that will identify the error as one of the three listed in the table
below.

REMEOY, | i meen. .

ite " G

¢ Check high speed input module connection
‘& Check forinsufficient number of high speed input modules to support your
© program
® Check user program for two high speed sequencer instructions at the same
address

Zero-Crass Turn On '

i - P I CRRE S
Failure ™ = -~ :7 1% 7+

' @ Check to make sure AC powered unit is used when using address 866
* ® Hardware failure. Contact your local A-B representative for repair or replacement.

B .‘ZCLProgramming_‘;f"

< | Ervor aar s w

- @ Check your program for nested ZCLs in excess of 8.
- ® Check your program to make sure there is a ZCL end rung for every ZCL start rung.
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SLC 150 Characteristics and Programming Basics

I/0 Addressing

The SLC 150’s I/0 image table consists of 112 I/0, divided into 7 address
blocks (10 input addresses and 6 output addresses per block) as shown in
the table below. The processor unit uses the first 2 address blocks. Each
SLC 150 expansion unit also uses 2 address blocks. SLC 100 expansion
units can also be connected to an SLC 150 processor unit. Most of these
units use only 1 address bleck. Refer to Publication 1745-2.2 for more
information on SLC 100 expansion unit address blocks. The processor
unit automaticaily assigns expansion unit addresses based on their
location in the series chain. For your convenience, write-on areas are
provided to help identify the addresses associated with each expansion

unit.

INPUT TERMINAL IDENTIFICATION

AQ7

A08

A09

A10

COM

BO7

BO9

oM

A=

/ Write-On Areas

If an SLC 150 expansion unit is connected to an SLC 150 processor unit,
address numbers 201 thru 210 and 301 thru 310 would be assigned to the
inputs of the expansion unit. A above would equal 2. B would equal 3.

Pracessor Unit

101-110

111-116

1st Expansion Unit

201-210
301-310

211-216
311-316

2nd Expansion Unit

401-410
501-510

411-416
511-516

3rd Expansion Unit*

601-610

611-616

* Only 16 addresses are available for the last SLC 150 Expansion Unit.
However, an SLC 100 Expansion Unit (16 1/0) could be used here so that

I/0 eircuitry is not wasted.

Programming

The SLC 150 can be programmed with the same pocket programmer (Cat.
No. 1745-PT1) used to program the SLC 100. Personal Computer
Software for programming the SLC 150 is also available. Programs
developed for use with the SL.C 100 are compatible with the SLC 150,
however programs developed for use with the SLC 150 are not completely
compatible with the SLC 100 because of the unique functionality of

certain address bits in the SLC 150 (see Page 5).

Caution: Programs developed for use in the SLC 100 may contain
addresses that have special functionality unique to the SLC 150 (see
Page 5). If you are using a program developed for use in an SLC 100
with an SLC 150 processor unit, be aware of these addresses as they
may cause improper operation and damage to your equipment.
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EEPROM Auto Load
{continued)

Battery Status
(Address 865)

Triac Zero-Cross
Turn On Enable
(Address 866)

With SLC 100 and SLC 150 Processor Units:

If an access code is stored in the EEPROM and it does not mateh an access
code stored in the processor unit NVRAM memory, the auto load will not
occur and the pocket programmer must be used.

Address 864

With the SLC 150, the EEPROM auto-load procedure can be used for
clearing processor faults caused by memory checksum errors (Error codes
5 and 8, see processor Fault detection, SLC 100 User’s Manual, Page 21-5).
Memory checksum errors will be detected by the processor unit if memory
data is altered or lost due to capacitor back-up drain, battery back-up
drain or processor malfunction.

This feature is user programmable. In order for memory checksum errors
to be cleared, the first rung in your user program must contain the
unconditional rung shown below,

rung 1 864
== == - - )
This rung is necessary to initiate the auto load process when there isa
memory checksum error detected. When an EEPROM is installed in the
processor unit, the EEPROM program will be loaded into the NVRAM
memory when power is applied to the processor unit and a memory
checksum error is detected. Loading the EEPROM program to NVRAM
will clear the checksum error. The auto load procedure only occurs in the
Run mode. If an access code is stored in the EEPROM, that code will be
loaded with the program.

IMPORTANT: ¥O table data is cleared when the EEPROM auto-load
procedure is used for clearing memory checksum errors. This means that
all retentive instructions (latches, timers, counters, sequencers) will be
reset to their initial states. '

A status bit at address B65 can be examined for battery status. The status
bit is ON when the battery is O.K. and is set OFF when the battery
voltage fails below a certain threshold. When the status bit is set OFF,
the battery will only have sufficient voltage to support memory for
approximately 2 weeks. The output instruction in the rung below can be
used to energize an external battery low light. Assign an address to the
output instruction that corresponds to an available output circuit.

Battery low status is only indicated when power is being provided to the
processor unit.

865 XXX
IV ¢ )

Note: Battery back-upin the SL.C 150 is optional. If the battery is not
used, status bit 865 will always remain ON.

Triac outputs can be synchronized with the AC line to accomplish zero-
cross turn on. This can help minimize noise generated when switching
loads. Note that a common power source must be used for the processor
unit power supply and output circuits to achieve zero-cross turn on.
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Triac Zero-Cross
Turn On Enable
(Address 866)

(continued)

Fine Time Base
Instructions

Long Time Base
Instructions

To enable triac zero-cross turn on, status bit address 866 must he set ON
in your user program. A conditional rung can be programmed as shown
below and lecated anywhere in your program. An unconditional rung
could be used in place of the conditional rung.

XXX 866
----- T QS —

NOTE: Since this feature synchronizes your program scan with the AC
line zero-cross, program scan time will be equal to 8.3 msec (or some
multiple of} at 60 Hz and equal to 10 msec (or some multiple of) at 50 Hz.

The following adjustments have been made to SLC 150 fine time base
instructions in order to facilitate integral time bases.

(R

ANTERN

- - - i 1 ", I i g e " - Sl
869 Scan Rate Scan Rate
870 10 10
an 20 20
872 40 50
873 80 100

L Pt i o i e e B R e D s ﬁ-vﬂ{r

y l! MEAﬁURED SCAN TIME WITH THE SLC 150 =

less than 5.0 870,871,872,873
5.0t09.9 871,872,873
10.0t029.9 872,873

30.0to 49.9 873

Any value less than 100 869

As with SLC 100, the SLC 150 provides long time bases to facilitate long
time delays. With the SLC 150 processor unit, the 1.0 second time
increment is synchronized with the AC line when using AC powered
processor units (1745-LP151, 1745-LP152). This synchronization allows
this time increment to be used for creating “real time” clock applications.
AC line synchronization is not provided on Catalog Number 1745-LP153
or 1745-LP154 processor units.

T P

* INTERNA .:}'-w" i .
W ADORESEFUR | N3 # A
874 500 (0.5 sec) based on microprocessor clock
875 1000 (1.0 sec) based on microprocessor clock
{Cat. No. 1745-LP153, -LP154)
875 1000 (1.0 sec) based on AC line frequency
(Cat. No. 1745-LP151, -LP152)
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ZCL Programming

With the SLC 150, it is possible to nest ZCL zones. This is not possible
with the SLC 100. This means that one zone can be surrounded (and
controlled) by another zone. Up to 8 zones can be nested together. All
zones must contain a start rung and an end rung. If ZCL zones are nested
deeper than 8 zones or if each start rung is not accompanied by an end
rung, a processor fault will occur. Error code 27-5 will be displayed by the
pocket programmer (see processor error codes on Page 3).

ZCL operation is similar with nested zones. When the start rung of an
outer zone is TRUE, all internal, zones will operate normally. When the
start rung of an outer zone is FALSE, all outputs within internal zones
will be held in their last state* regardless of the rung conditions of the
internal zones.

_____ 11 (ZCL)--- StartZone A
Program A
_____ 1 -(ZCL)--- StartZone B
Program B
..... 1 (ZCL)--- StartZoneC
Program C
(ZCL)}-- EndZoneC
Program B
(ZCL)--- End Zone B
Program A

——{ZCL)--- End Zone A

In the figure above, ZCL zone A controls the outputs in programs A,B, and
C. ZCL zone B controls cutputs in programs B and C. ZCL zone C controls
outputs in program C. An outer zone must be TRUE in order for internal
zones to control their cutputs. If an outer zone is FALSE, all outputs
within internal zones are held in their last state* regardless of the rung
conditions of the internal zones.

*Note: Outputs in FALSE ZCL zones that are held in their last state can
be controlled by rung conditions that are external to ZCL zone control.

Break Point
Outputinstruction

A Break Point output instruction can be programmed in your SLC 150
ladder program by programming an output instruction at address 100.
When the rung containing this output instruction is TRUE, the SLC 150
processor unit will halt its scan, automatically switch from the Run mode
to the Test-Single Scan Mode, and turn all outputs OFF. The processor
unit will stop its program scan at the point in your ladder diagram where
the TRUE break point output instruction is located.

When these conditions occur, the pocket programmer can be connected
and it will display the TRUE break point output instruction (brP) and its
rung number. SLC Personal Computer Software will also provide a
message telling you that a break point -(BPT)- has occurred at a specific
rung number. A break point output rung can be programmed as many
times as you need it in your program.

XXX  YYY
N 1 [ NS ;14 | W— ,
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Break Point
Outputinstruction
(continued}

The break point output instruction can be used for debugging new
programs and troubleshooting applications by pin pointing ladder
diagram logic problem areas. This same break point output instruction is
also available in SLC 100 processor units however it is not discussed in
the SL.C 100 User’s Manual.

Insert the break point output rung after the portion of your ladder
program that you suspect is not operating correctly. The conditions that
make the break point output instruction TRUE should be the conditions
that you suspect would cause your program to malfunction. Place the
processor in the Run mode and test your program. If the processor unit
halts and outputs are disabled, the break point output instruction has
been made TRUE. Cennect the pocket programmer and it will
automatically identify the rung number and conditions causing the break
point,

Important: Do not use the break point output instruetion for emergency
stop situations. We strongly recommend that you use a hard-wired
master control relay to provide emergency I/O power shutdown.

Auto-Baud
Recognition

The SLC 150 processor unit will automatically adjust its communication
baud rate in any mode but the Run mode to aliow communication with
external devices such as computers and modems. Acceptable
communication baud rates are 300, 1200, 2400, 9600 and 19,200, If the
SLC 150 is in the Run mode and you want to communicate at a different
baud rate, you must remove power to the Processor unit or switch the
processor unit from the Run mode to any other operating mode. Then
connect the external device you want to communicale with.

If you remove power to the Processor unit in the Run mode, the AUTO-
MAN switch must be set to the MAN position in order for the baud rate to
be adjusted on power-up. Once power is applied, you can return the
switch to the AUTO position.

HSI Module
Mounting, Wiring, and
DIP switch Settings

Refer to Publication 1745-2.7 (provided with the High Speed Input
Module) for information on mounting, wiring, and DIP switch settings.

High Speed Input
(HSIl) Module
Programming

The SLC 150 can count high speed pulses from up to four input devices
each connected to a high speed input module. In order to count these high
speed pulses, an event driven output sequencer -(SQO)- must be used in
the SLC 150 ladder program. Acceptable addresses are shown below.
You should be familiar with sequencer programming before you attempt
to program a high speed counting application. Refer to Chapter 11 of the
SLC 100 User’s Manual.

P T TR

SES FOR THE HSI SEQUENCER INSTRUCTION ~+ -
e B
et

I count pulses

RE)-vi-Ahe | “itedintg’ " T
901 1st High Speed Input Module
902 2nd High Speed Input Madule
9203 3rd High Speed Input Module
904 4th High Speed Input Module

Note: The contiguous addresses shown above must toincide with the physical location
of high speed input modules when they are connected in series. Unused addresses
may be used for standard timer, counter, and sequencer programming.
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High Speed Input
(HSI) Module
Programming
(continued)

In order to designate an -(SQO)- as a high speed input counter, it must he
immediately preceded by an Examine OFF instruction with the same
address as the -(SQO0)- as shown in the ladder diagram on the next page.
Additional examine instructions can be used to enable/disable the
counting process. When rung conditions are TRUE, the HSI sequencer
counter is enabled and it will begin to accumulate pulses fed into its
corresponding HSI module. When the accumulated count is equal to or
greater than a user programmed preset, the HSI sequencer will advance
to its next step and set outputs corresponding to the new step. Output
addresses on the processor unit (Grp 0 and 1 - addresses 11-18 and 111 -
118) are updated immediately when controlled by an HSI sequencer.
Output addresses on expansion units (groups 2-69) are updaied at the end
of the program scan.

Up to 100 steps, each with its own preset can be programmed with an HSI
sequencer. HSI sequencer instructions may not be cascaded to control
more than 8 output addresses.

The HSI sequencer can be reset with two different types of -(RST)-
instructions; a normal -(RST)- instruction and a single shot -(RST)-
instruction. See example next page.

When the normal -(RST)- instruction is TRUE, it immediately disables
high speed counting, resets the HSI sequencer to the programmed reset
step, and holds the sequencer at that step number until -(RST)- rung
conditions go FALSE.

The single shot -(RST)- instruction can be used in conjunction with a
single shot program in order to reset an HSI sequencer toa specific step
without losing any high speed input counts. The single shot -(RST)-
instruction resets the HSI sequencer only for the period of time that it
takes to execute the reset function. After the reset function is complete,
the HSI sequencer will resume operation from the programmed reset step
number. Any high speed pulses occurring during the reset function will
be applied to the accumulator at the step number that the sequencer is
being reset to.

The single shot -(RST)- instruction is designated by usinga 4 digit reset
value. The first two digits must be 99 and the second two digits are the
step number you wish to reset to.

Status bit addresses and maximum pulse rates associated with the HSI
sequencer are listed in the tables below.

® Acceptable addresses for HS! sequencer instruction.

@ An ]\[instruction at this address preceding the {5QO})-
designates it 2s an HSL

® Set ON when over speed detected and disables the -
(5QO0)- and counting process (See chart at left). When
this happens, the -(5Q0)- is held in its last state with
respective outputs applied. The over speed conditions

Note: If rnaximum.or total freq_uencies are must be corrected and the -(R5T)- must be set TRUE in
exceeded, status bit 901-904 will be set ON. order to reset the over speed status bit ta OFF.

951-954 ® Set ON for one program scan when sequencer cycle {last
step) is completed. .




N

11

SLC 150 Characteristics and Programming Basics

High Speed Input s 5
(HSI) Module SLC 150 ||| w2
Programming ° o \
Example

High Speed Input Modules

R R ]

You can program any rung conditions. TRUE rung conditions enable
This instruction must immediately the -(SQO)- counter.

precede -(SQO)- in order to designate it
as a high speed counter. Itis set FALSE | Event
anad disables tlhe -SQ_O)— if th(e’ g ! 1 901 an1 ' i " .
maximum pulse rate is exceeded. . I 1| (SQO)--—-- I This sequencer will coun
! , pulses-fed into high
This instruction (address 907 + 50) will N 1 speed input module #1.
be set TRUE for one program scan ' 951 701 :
when -(5Q0)- at address 901 completes 1 \ !
its last step. H I ( / 1
! !
When | [- at address 2 is TRUE, -{RST)-~w__ ! 9 901 :
901 will immediately disable high T 10 (RST) !
speed counting. It will reset HSI/ ' ' S
-(SQ0)- 901 to step 0, and apply the ] RACO !
outputs for that step. The sequencer : o .
will be held on that step until the rung ! 3 902 gggnt ' Th:s se?udencer wnl||1ccunt
is FALSE. 1 pulses fed into hig
— N (SQO)———! speed input modute #2.
[}
E :
! 952 702 |
—] QN —
:--p-.---n---.-----uin-lnc---l-.-l-----G;pné--‘
2 Single Shot Reset Program Event Mask 0
When -] [- at address 4 is TRUE, the ~—l, 4 910 3t'ip 3‘ 0
ata

sequencer step completion instruction .

] [

______ (SQO)-- preset 1

1
-11-910 is set TRUE for one program .
scan which makes -(RST)-902 TRUE. . |
-(RST)- 902 momentarily resets HSK : !
-(5Q0}-962 1o step 0 without losing . | 91
any high speed counts. : | | P
-
=
=
: |

LI

SdEme EN S e ey R

LR I B R R



i2

SLC 150 Characteristics and Programming Basics

Application Example 1

Two Step Cut-Off
Operation

A high speed cut-off operation measures metal strips by counting pre-
formed bumps as the metal strip is fed into the cut-off area. The bumps
pass a solid state sensor at the rate of 1000 bumps per second. Every 2000
bumps, the strip is cut. The counting process then resumes.

In the program below, a 2 step sequencer is used to perform the counting
and cut-off operation. Cutputs controlled by -(SQO)- at address 901
include the feed motor and the cut-off saw motor. -(SQO)- is enabled only
when the cut-off saw is in the home position.

In step 0, the feed motor is energized which feeds the metal strip. As the
strip is fed, the bumps are counted by the -(SQO)- counter. When 2000
counts are reached, the -(SQO)- instruction advances to step 1. This
lowers the cut-off saw which cuts the strip and returns to the home
position.

When the cut-off saw returns to its home position a limit switch -] [- at
address 1 is closed initiating a single shot reset that resets the process
back to step 0. This single shot reset allows the feeding process to resume
and high speed input signals to be counted immediately. The preset of
9999 for step 1 has been arbitrarily chosen and atlows for over feeding of
the metal strip. The preset for step 1 could be set to any four digit
number except zero since the process is reset when the saw returns home.

Event
901 901
M (SQO)

Grp0

1
Event 1 GrP ¢
1 910 ! Mask 0
____________ (SQQ)----15tep 0data 0
1

: step 0 preset
1

901 :
( RST)----1

|
RAC 9900 ! / / feed
rung 1 SQO data iGtor

18 17 16 15|14 13 12 1

MASK. 03 0 0 0 0 [0 O 1 1
STEP oo o0 0o 0 O0t0 0 O 1 Preset2000
01 o 0 0 010 O 1 0  Preset3999

w
[
Q

Lower Saw

——
1
1

B e el
1
[l
[l
i
i
1
—
—

Switch
1 Saw
11 12

4 )

otal TEisinfeld drfl-foiofely
Strip T

Feed
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Application Example 2

Multiple Step Position
Control

Drill position and hole depth are controlled by counting high speed input
pulses from an encoder mounted on a feed motor. The feed motor turns a
lead screw which moves the drill forward and backward. As the feed
motor turns, encoder pulses are fed into the SLC 150 High Speed Input
Module at a rate of 5000 pulses per second.

Step 0 of the process is the home position with all outputs OFF. The
preset of 9999 for step 0 has been arbitrarily chosen and allows for
encoder movement without advancing the sequencer step number, A
push button at address 001 initiates the process by performing a single
shot reset which moves the process to step 1 where the feed motor is
energized. Encoder pulses are then counted by the HSI/-(SQO})- at address
901. After 9000 counts, the drill motor is turned ON (step ) in
preparation for drilling the part.

After another 2000 pulses, the drill bit has reached its proper depth in the
part and the sequencer advances to step 3. Step 3 reverses the feed motor
and retracts the drill. After 2000 pulses the drill motor is turned OFF and
the drill continues to retract until its original position is reached.

When the operation cycle is complete, the process returns to step 0 which

is the home position with all outputs OFF.
) H F——="
e ——

Encoder Feed Motor Drill Motor Part
Event Grp 0
1 910 Mask 0
; [ - —-(8QQ)---] stepOdata 0
' . | stepOpreset 1
1 1
! 210 901 '
b 1[ - (RST)-—--:
| RAC 9901 !
| Event E
E 901 201 - ! Drill Motor
{ —
: N (5QO) i
Feed Motor (reverse)
J/rFeed Motor {forward)
18 17 16 15 [14 13 12 11
MASKO? 0 ©0 0 o0 |0 1 1 1 preset
STEP 00 0O 0 0 o] 0 0 0 0 9999
01 0 0 0 0 0 0 0 1 9000
02 0 0 0 0 0 1 0 1 2000
03 0 0 0 0 0 1 1 0 2000
04 0 0 0 0 0 0 1 0 9000
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Special HSI
Considerations

T o 1= e ATy ey

1. As the frequency of your HSI sequencer counts increase, your scan time

will also increase. Using HSI sequencer step presets of one will further
increase your scan time, A scan time in excess of 100 milliseconds will
be detected by the processor unit and cause system shutdown. You
should verify your scan time at the maximum HSI input rate to assure
proper operation of your system. Refer to the SLC 100 User’s Manual
Page 9-2 for instructions on measuring your scan time.

2. When the SLC 150 processor unit is placed in the Test-Single Sean
mode and the HSI sequencer start rung is TRUE, the HSI will count in
real time and the accumulator will increment as it would in the Run
mode.

3. The HSI module should not be connected or disconnected when power is
applied to the SLC 150 processor unit.

WARNING: Improper operation and damage to equipment or
personnel could occur if the HSI is connected or disconnected when
power is applied to the SLC 150 processor unit.

4. The HSI module is shipped with an end plug inserted in the expansion
socket. If the HSI module is the last module connected in your system,
the end plug must remain inserted. Removing the end plug from the
'HSI module (if it is the last module connected in your system), will
cause a CPU fault and your system will shut down in the Run mode.

If an I/O expansion unit is connected to the HSI module, the end plug
must be removed.

End plug needed here.
Q o /
SLC 150 LA #1 | #2
Q Q
- 7
High Speed Input Modules
No end plug needed here.
y4
=] o o o
/0 expansion

SLC 150 A #T L g #2 | unit

) o o o

w7
High Speed Input Modules

High Speed Input Module End Plug Placement Requirements.
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sLC 150 Programmable Controllers

important Clarification To

SLC 150 Processor Unit Product Data Publication 1745-2.5, Page 9
SLC 150 Expansion Unit Product Data Publication 1745-2.6, Page 10

Refer to the diagrams below when connecting line power
wires to your SLC 150 proeessor unit or expansion unit.

To
Ground
Bus -
115VAC
Lo Hi

Q9|9 19] L

Q

N

iz

CHASSIS NOT NOT
GND USED USED coMm Com

230vac
NEUT

115vAL | 1157230
NEUT VAC

NOT
USED oM

ComM

TO
Ground =
Bus

24vDC

Lo Hi

et~ 230VAC -

To
Ground
Bus

“RiZliZiZzhe
2] [2]@] 2] @] @]

CHASSIS NOT NOT
GND USED USEP coMm COMm

230val 115VAC | 1157230 NOT
NEUT NEUT VAC USED oM COom

Catalog Nos. 1745-LP151, -LP152, -LP153, -E151, -E152, -E153

Note: An N.E.C. Class I
power supply is
required for UL listing.

QL] L] |L

Z

[©]

ZhZ

CHASSIS NOT
GND USED USED COM

NOT

COM

NOT

USED

24VDC +24
NEUT vDC

NOT
USED COom

com

Catalog Nos. 1745-LP154, -E154

CAUTION: Incorrect wire connections can
cause damage to the SLC 150 processor unit
or expansion unit power supply. Do not
jumper 115VAC NEUT and 230VAC NEUT
together. Do not jumper unused 115VAC
NEUT or unused 230VAC NEUT to the
CHASSIS GND terminal.




stc ™ 150 Programmable Controllers

Important Clarification To

SLC 150 Processor Unit Product Data Publication 1745-2.5, Page 9
SLC 150 Expansion Unit Product Data Publication 1745-2.6, Page 10

Refer to the diagrams below when connecting line power
wires to your SLC 150 processor unit or expansion unit.

Lo Hi
To
Ground <& 230VAC -
Bus
115VAC To
Lo Hi Ground
Bus

Qo] @ Q| 1Q|Q9]19]1©Q
Q119199 D Q1919 @

CHASSIS NOT NOT CHASSIS NOT NOT
GND USED USED com oM GND USED USED COM oM
T Dovac| 1svac| nsazae NOT 2VAC | 115VACY 115,230 NOT
NEUT NEUT VAC ustd oM coMm NEUT NEUT vac USED com COM

Catalog Nos. 1745-LP151, -LP152, -LP153, -E151, -E152, -E153

24vDC
" To " :'g::ér‘:cgl'f'?s' Class 11 CAUTION: Incorrect wire connections can
Grg::d - required f:,{JL listing. cause damage to the SLC 150 processor unit
or expansion unit power supply. Do not
——_—— jumper 115VAC NEUT and 230VAC NEUT
@ @ @ @ @ together. Do not jumper unused 115VAC
NEUT or unused 230VAC NEUT to the
@ @ @ @ @ @ CHASSIS GND terminal.
cHAsSIS|  woT NOT Tt
GND UseD UsSED com oM
NOQT avoo +»24 NOT
USED NEUT voCg USED COM (s ] )

Catalog Nos. 1745-LP154, -E154

(') ALLEN-BRADLEY

T A ROCKWELL INTERNATIONAL COMPANY

Industrial Control Group Publication 1745-360
Milwaukee Wisconsin 53204 May, 1987
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SLC™ 150 Programmable Controller

Processor Unit — Catalog Nos. 1745-LP151, -LP152, -LP153, -LP154

The SLC 150
Programmable
Controller

fap 2 o ianet 25 |

The SLC 150 Programmable Controller features high-speed operation
and I/O versatility. It can be used in a wide variety of applications,
including:

® Machine tools ® Molding and casting machines
® Material handling @ Robotics
¢ Agsembly machines ® Energy management

SLC 150 Programmable Controller with Pocket Programmer connected.

The Processor Unit

40061-001-01(C)

The heart of the SLC 1560 is the processor unit, which integrates
processor, CMOS RAM memory, and I/O circuitry for 20 inputs and 12.
outputs. [/O capability includes AC and DC inputs and triac, transistor
and hard contact outputs.

SLC 150 expansion units alse provide 32 [/O and can be connected to the
processor unit to increase the I/O capacity to a maximum of 112. SLC 100
expansion units (16 I/0) can also be connected to the processor for added
flexibility. Expansion units are available with AC,DC, high speed, and
analog inputs along with triac, transistor, and hard contact outputs.
Further information on expansion units can be found in the SLC 100
User’s Manual and Publications 1745-2.2, 1745-2.6, and 1745-810.

The pocket programmer, supplied with a 6-ft interconnect cable, is used to
program the controller. SLC Personal Computer Software (IBM
compatible) can also be used for programming. The illustration above
shows the pocket programmer plugged into the processor unit. The ladder
diagram pregramming format is used.

Publication 1715-2.5 - January, 1987
Supersedes Publication 1'745-2.5 ~ Dated October 1986



2

Processor Unit - SLC 150

The Processor Unit

The SLC 150 is also compatible with the following SLC family

(continued)  peripherals:

e EEPROM module (Series B, or Series A 28 pin chip only)

® Timer Counter Access Terminal (TCAT)

® Personal Computer [nterface Converter and software

Processor Op ?‘\'/‘laot::;:ags Nine processor operating modes can be selected. These are:
Mode 1: Clear Memory Mode 6: Store Program in EEPROM
Mode 2: Program Mode 7: Load Program from EEPROM
Mode 3: Run Mode 8: Enter/Change Access Code
Mode 4: Test-Single Scan Mode 9: Diagnostic Test-Programmer
Mede 5: Test-Continuous Scan
Processor Features

The following features are pointed out in the illustration on Page 3.

1.

Incoming line wiring terminals including removable terminal block for
easy processor replacement. Self-lifting pressure plates allow for easy
wire insertion and secure connections. Terminals accept two #14
AWG wires. A hinged cover is provided.

. Wiring terminals for 20 inputs including removable terminal block.

Same construction as line terminals. The hinged cover has write-on
areas for identification of external circuits.

The processor unit has a color coded patch to identify the catalog
version. The color code is discussed on Page 15.

. Wiring terminals for 12 outputs including removable terminal block.

Same construction as line terminals. Hinged cover has write-on areas
to identify external circuits.

. 5 red LED diagnostic indicators:

DC POWER - Indicates that Lthe processor unit is encrgized and DC
power is being supplied.

PC RUN - Indicates the processor unit is in the Run mode.

CPU FAULT - Indicates the processor has detected an error in either
the CPU or memory. Operation is automatically stopped.

BATTERY LOW - Anoptional battery provides back-up power for
the CMOS RAM memory. This LED alerts you when the battery
voltage level has fallen below a threshold level.

FORCED I/0 - Indicates that one or more input or output addresses
have been forced to an ON or OFF state.

. Input power fuse compartment. If line terminal voltage is present but

the DC POWER LED is not lit, the fuse may be blown. Refer to page 9
for fuse replacement procedure.
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5) Input power (1) Incoming line {2) Wiring terminals
fuse. wiring terminals. for 20 inputs.

{11) Expansion
! unit connection.

§§==='*Q(G) Input status

indicators.

{10) Programmer

connection. \

iy
{4) Diagnostic
indicators.

{12) Battery
compartment.

(7) Output status

(9) EEPROM memory (8) Auto/manual (3) Wiring terminals indicators.

module compartment. switch. for 12 outputs.

Processor Features 6. Input status indicators. Twenty red LEDs, identified with address
(continued) numbers 1 thru 10, 101 thru 110 corresponding to numbers on the
input device wiring terminals. When an input cireuit is energized, the
corresponding status indicator will be lit.

7. Output status indicators. Twelve red LEDs, identified with address
s numbers 11 thru 16, 111 thru 1186, corresponding to numbers on the
b output contact wiring terminals. When a programmed output
instruction is TRUE, the corresponding output status indicator will be
lit, and the corresponding output circuit will be energized.

8. Auto/Manual switch. This switch controls restarting of the processor
unit after a power loss or brown-ous,.

Auto - On power-up, the processor runs thru its normal diagnostic tests
and then automatically enters the Run mode (if it was in the Run mode
at the last power-down).

Manual - On power-up, the processor runs thru its diagnostic tests but
will not enter the Run mode. To enter the Run mode, you must move
the switeh to the auto position or use the pocket programmer.

9. EEPROM memory module compartment. The optional memory
module can be plugged into the processor. Mode 6 allows you to store
your program (RAM to EEPROM). Mode 7 allows you to load a
program in the processor unit (EEPROM to RAM).
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Processor Features
{continued)

CeETT 7 ST ST A

10. Programmer connection. Plug the pocket programmer cable into the

11.

12.

processor unit when you want to program, edit, or monitor controller
operation. The cable is provided with the programmer.

Expansion unit connection. Expansion units are connected via ribbon
cable to this socket. A 20 pin to 10 pin cable is provided with the
processor unit for connecting expansion units. Refer to Pages 7and 8
for details.

Battery compartment. Back-up power for the CMOS RAM can be
provided by a replaceable battery assembly, accessible from the front
of the processor unit. The lithium battery provides back-up power for
a typical life of 2-3 years. This battery is optional. Standard back-up
power during power loss is provided by a capacitor providing 1-2 week
back-up. Refer to Page 14 for battery installation procedures.

Important
Installation
Considerations

Refer to the SLC 100 User’s Manual for details on the following important
installation considerations:

The enclosure should be adequate (NEMA approved) for the
environmental conditions of the particular application.

The processor unit, expansion units, and input/output device circuits
should have the same power source. The processor and expansion units
should be property grounded.

Include an electrical disconnect in the enclosure. An isolation
transformer may also be required.

A master control relay circuit should be included to permit disabling of
the 1/0 devices independent of the processor and expansion unit power
supply circuit. One or more emergency-stop switches should also be
included.

Follow recommendations for component spacing within the enclosure,
to help keep the controller temperature within the specified limits.

Wiring should be routed to minimize the effects of electrical noise.
Surge suppressors should be used for inductive loads in series with
hard contacts and for other noise-generating equipment.

Fusing should be provided to protect loads and wiring from short
circuits or overloading.
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System Layoutand  The figure below shows acceptable layouts. Follow the recommended
Recommended  minimum spacing to allow for convection cooling within the enclosure,
Sp a cing Cooling air in the enclosure must be kept within a range of 0° to 60°C.
Note that SLC 150 and SL.C 100 expansion units can be interconnected
with either an SLC 150 or an SLC 100 processor unit. High speed input
modules can be used with the SLC 150 processor unit only.
A 4
c C
Y f
_] sLc100 L
Engr:s?gn stcioo0 M Expansion Unit
PU o Expansion Unit [~ '
it
Ak
Y
Al
Y 8 (SLC1S0 -
= = ansio - >
8 SLC 150 A stciso U g 7T
- - Processor <>  Expansion - >
Unit Unit [T
| &
A
SLC100 |-
c Processor Unit
A
¥
C
Enclosure ¥
A
Recommended C
Minimum Spacing
A: 2"(51mm) Y
C: 67(152mm) Expansion
Unit
A
Ay
SLC150 A 1A
rocessor
- »B . Unit < 8 o
A \ /
High Speed
¢ Input Modules
Y
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Moun ting The processor unit should be mounted directly te the back panel of your
enclosure using four #10 screws. Hole locations are shown in the
dimension drawing below.

IMPORTANT: Mount the unit on a smooth metal back panel to
provide good thermal conductivity. Back panel temperature
specification: 60°C maximum.

SLC 150 processor and expansion units utilize the mounting back
panel as a heat sink for dissipating excess heat generated during
operation. In high ambient temperature applications (60°C), sub
panels not exposed to air outside the enclosure could heat up beyond
60°C. In these situations, the sub panel temperature can be reduced
by removing other heat generating equipment frem the enclosure or
by providing auxiliary equipment for cocling, such as fans or air
conditioning.

2.75"

<3 - 10.25 (69.9 mm)

{260.4 mm)

. o] [5] ] L

h 2

5.45" 5.9
{139.0 mm) (149.9 mm)

9.80" 4 Mounting Holes
(249.0 mm} #10-32 x 5/8" Screws

Removable Terminal Blocks - The wiring terminal blocks can be
removed to allow replacement of a unit without removing power supply or
I/0 wiring.

To remove a terminal block, back out the two screws located at the ends of
the terminal block. Alternate between the two screws, backing out about
five turns at a time. This will help avoid binding. To replace the terminal
block, align the terminal block screws with the holes on the chassis.
Alternate between the two screws, as you did when removing the
terminal block. Press on the center of the terminal block as you tighten
the screws to help guard against an improper seat.
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Connection Cables

Two cables are used for interconnecting processor and expansion units:
Interconnect cable 1745-C3 is a 20-pin to 10-pin cable supplied with the
SLC 150 processor unit. Interconnect cable 1745-C2 is a 10-pin to 10-pin
cable supplied with each expansion unit. Both cables are 18.5 inches

(47 cm} long. See the figure below for cable connector details.

Important: Do not use cables longer than those provided. Longer cables
could affect the integrity of data communications between the processor
and expansion units, possibly causing unsafe operation,

1745-C2 interconnect cable
supplied with expansion units

10-pin connector on
each end of cable.

Black key. Mates with
keyslot on expansion unit.

End views Keyslot. Mates with white

key on expansion unit.

1745-C3 interconnect cable
supplied with SLC 150 processor unit

20-pin connector on one end

10-pin connector on
the other end

«— Black key. Mates with
keyslot on expansion unit,

ooopoopoon
ooooooogaob

Black key. Mates with keysloton
processor unit (SLC 150 only} or
high speed input module socket.

End views
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Connection Cables  The figure below explains how to install the interconnect cables.

{continued)

A - Connecting expansion units to an SLC 150 processor unit

‘—
Facing
direction Keyslot
of units .

Cable socket.
Access door

removed. ’
1745-C3 cable

White key

SLC 150 processor unit or
high speed input module

1745-C2 cable

1745-C2 cable

SLC 150 expansion units

SLC 100 expansion unit

B - Connecting expansion units to an SLC 100 processor unit

/Keyslot E

White key
1745-C2 cable
«— _ ¥
Facing [ (i)
direction 7
of units \

SLC 100 processor unit

Connecting an expansion unit
to an SLC 150 processor unit or
high speed input module:

Use cable 1745-C3, supplied with the
SLC 150 processor unit.

1. Open the access doors.

2. Refertoillustration A. Align the 20-
pin cable connector with the socket
on the processor unit {or high speed
input module}. Push gently; tabs
will lock the connector in place.

3. Align the 10-pin connector with the
expansion unit socket having the
keyslot. Push gently; tabs will lock
the connector in place.

4. Close the access doors.

Cable socket. Access door removed. T 1745-C2 cable

.

§$LC 100 expansion unit

Connecting an expansion unit
t0 an SLC 100 processor unit:

Use cable 1745-C2, supplied with the
expansion unit.

1. Open the access doors. ;

2. Refer toillustration B. Align the
cable connectoar having the keyslot
with the socket on the processor
unit. Push gently; tabs will lock the
connector in place.

3. Align the connector having the
black key with the expansion unit
socket having the keyslot . Push
gently; tabs will lock the connector
in place.

4. Close the access doors.

S1LC 150 expansion unit

Connecting one expansion unit

to another:

Use cable 1745-C2, supplied with the
expansion unit.

1. Open the access doors.

2. Refertoillustrations A and B.

Connect the cable to the expansion

unit which is already connected to
another unit. Note whether the
unused socket has a keyslotora
white key. Plug in the appropriate
connector.

3. Plug the remaining connector into

the appropriate socket of the other

expansion unit,
4. Close the access doors.

To remove cable: Move tahs on socket outward; the connector will pop out,
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Line Wiring

Make line connections to the processor unit as follows:

Connections
Lo Hi Note: An N E.C. Class [
power supply is
To 115VAC —— 230VAC —= required for UL listing.
Ground
Bus Lo Hi To To -| zavocC | +
Ground Ground - -
l—- Bus Bus —I
CHASSIS CHASSIS CHASSIS
GND GND ' GND
230VAC | 115VAC | 1157230 230VAC | 115vAaC | 1154230 NOT 24vDC +24
NEUT NEUT VAC NEUT NEUT VAC USED NEUT vDC
Processar Unit Terminals Processor Unit Terminals Processor Unit Terminals
Catalog Nos. 1745-LP151, -LP152, -LP153 Catalog No. 1745-LP154

Power Supply Fuse
Replacement

If the power supply fuse of the unit is blown, the DC Power indicator will
not illuminate as it does during normal operation. The fuse could be
blown because of excessive line voltage or because of an internal power
supply malfunction.

After the conditions causing the malfunction have been corrected, the
fuse can be replaced. The fuse compartment is located in the upper left
corner, next to the incoming power wiring terminals.

WARNING: Contact with AC line potential can cause injury to
personnel. Remove system power before removing the fuse
compartment cover.

Replacement procedure:
1. Remove the fuse compartment cover.

2. Remove the fuse holder by pushing the handle to the left, then pulling
outward,

3. Remove the fuse from its holder and replace it with a recommended
replacement {use.

CAUTION: Use only replacement, fuses of the type and rating
specified for the unit. {mproper fuse selection may result in
equipment damage.

4. Place the fuse holder back into its compartment by pushing inward
until it locks into place. You may first have to shift the position of the
wires,

5. Replace the fuse compartment cover.

6. Restore power. The DC Power indieator should now illuminate.
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Input Device Wirin g Thediagrams below show typical input devices connected to the processor

Connections

1745-LP151, -LP152

unit wiring terminals.

AN

L1 (Hi) L2 (Lo)

l+————— AC Voltage ————»

Input Wiring Terminals

V4

Solid State
Switch

—O

—1

LS
o—
_%N

PB2

o—

| com] com

1

[ 2 43 [af[ s ] e ] 7] 8| 9] 10 Pcom

[ com| com| 101 | 102 | 103 |

104 | 105 | 106 § 107 | 108 | 109 | 110 | com]

1745-LP153, -LP154

input Wiring Terminals \

Six COM terminals are connected together internaily

O-

DC

Solid State
Switch

Ls1

—0

—O, O
PB2
1

0—1

le——— DC Voltage ———»;

+ DC-

[ com| com|*

1

z|"3|4|5|6|7|8]9|10|‘com1]

| com ] COM

101 | 102 | 103 [%104 | 105 | 106 I 107 | 108 | 109 I 110 }coml

Six COM terminals are connected together internally
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Output Device Wiring
Connections

1745-LP151, -LP152

Hard contact
relay output

Qutput
Wiring
Terminals

Triac outputs — Group 1
VACis Common

Wiring connections are shown below. Note that each processor unit has
two isolated groups of outputs plus two additional isolated hard contact
relay outputs,

Triac Outputs: Triac outputs include optical isolation as well as MOV
protection to guard against possible damage by transients from external
outputs. Triacoutput firing can be synchronized with the AC line to
accomplish zero-cross turn on and minimize noise generated when
switching loads. This is accomplished by making instruction —(866)—
TRUE in the user program. If this feature is used, your scan time will be
equal to 8.3 msec (or some multiple of) at 60 Hz and 10 msee (or some
multiple of) at 50 Hz. Note that a common power source must he used for
the processor unit power supply and output circuits to achieve zero-cross
turn on.

Hard Contact Relay Outputs: Qutputs at terminals 12-16 and 112-118
include arc suppression circuitry (RC networks) which protects contacts
when switching inductive loads. We recommend that you also connect
external surge suppression to protect the contacts from high transient
voltage which occurs when an inductive device is switched off.

Hard contact relay outputs at terminals 11 and 111 do not inelude any
internal arc suppression. Surge suppression is discussed on Page 13.

Transistor Qutputs: These are sourcing type outputs with built-in
optical isolation.

You should provide appropriate fusing to protect output devices and
wiring from short circuits and overload conditions. Refer to the
specifications on Page 17 for fusing recommendations.

Triac outputs — Group 2

Hard contact VAC is Common

l relay output

DC(+)

i Not 111 : Not
r 1 "] VAC| 12 13 14 15 16 Used I— ‘] VAC| 112 | 113 | 114 | 115 | 116 Used
Solenoid
Suppressor Suppressor
[+— DCVoltage — 44— T15VAC —p] «——— 230VAC —
DC{-) L1 {Hi} L2 {Lo) L1 (Hi) L2 {Lo)
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Qutput Device Wirin g  Wiring connections for processor unit catalog numbers 1745-1.P153 and

Connections 1745-LP154 are shown below.

{continued)

1745-LP153

Hard contact relay outputs
No arc suppression

Hard contact relay outputs - Group 1*
VAC/VDC is Common

Hard contact relay outputs — Group 2*
VAC/NDC is Common

h l l 3 l ¢
VAC Not VAC Not
F 7 |voe| 2] 3| 14] 15} '8 |used| M1 fupc| 112 | 113 ] 114 | 115 | 116 | ygeq
Qutput / |
Wiring
Terminals
Solenoid
Suppressor Suppressar
+— oc Voltage —] je—— 115VAC —— Le———— 230VAC ————»]
DC(+} DC(-) L1 (Hi) L2 {Lo} L1 (Hi) L2 (Lo}
* Group 1 and 2 hard contact relay 16
outputs have built-in arc suppression
(R =120 ohms, C =0.022 microfarad).
To 1i|:nit Iea!cage current, use a 15K ohm, 1 watt
loading resistor across the load as resistor
shown at the right.
1745-LP154
Transistor outputs — Group 1 Transistor outputs — Group 2
Hard contact vDC is Common Hard contact VDC is Common

relay output

relay output

il A 6l R A R Sl P B I RAEY AR AT S R com
Output I__ _|
Wiring
Terminals
Solenoid Solenoid
Suppressor
le—— 115VAC ——» — 24YDC ——P [« 48VDC ——¥
L1 (Hi) L2 (Lo} DC{+) DC{~-) DC(+) DC(-)
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Surge Suppression
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Inductive output devices such as motor starters and solenoids may
require that you use some type of surge suppression to protect output
contacts and minimize noise generation. Examples are shown below.

These surge suppression circuits are connected directly across the output
device. The effect is to reduce arcing of the output contacts {areing can be
caused by the high transient voltage which occurs when an inductive
device is switched off).

Suitable surge suppression methods for inductive AC output devices
include a varistor, an RC network, and an Allen-Bradley surge
suppressor. These components must be appropriately rated to suppress
the switching transient characteristic of the particular inductive device.

For inductive DC output devices, a diode or a varistor is suitable. A
1N4004 diode is acceptable for most applications. A surge suppressor can
also be used (Figure 18.4 in the SLC 100 Programmable Controller User's
Manual).

We recommend that you locate the suppression device as close as possible
to the output device.

Suppressors recommended for use with Allen-Bradley relays, contactors,
and motor starters are listed in Figure 18.4 of the SLC 100 Programmable
Controller User’s Manual.

Surge Suppression for Inductive AC Output Devices

—OT 1O

Output Device Output Device
Varistor RC Network
Output Device
Surge
Suppressor

Surge Suppression for Inductive DC Output Devices

D

Qutput Device

» Note: A varistor or
surge suppressor

Diode can also be used.
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CMOS RAM  The standard SLC 150 Processor Unit comes equipped witha
Memo ry permanently installed capacitor that will provide back-up power to the
RAM memory when power is removed from the processor unit. This
capacitor can provide enough power to retain memory for 2 weeks at 30°C
and 1 week at 60°C. The capacitor requires no maintenance since it is
recharged to full strength whenever power is restored to the processor
unit.

Note: If the processor unit is operated in temperatures above 50°C for
extended periods of time, capacitor life cannot be guaranteed beyond 2
years. For these types of applications, we recommend using the optional
Lithium battery for memory back-up.

The RAM memory provides 1200 words of user memory. Most
instructions require 1 word.

Optional Battery If you feel that you need to back-up your memory longer than the
Back- Up capacitor can provide, a Lithium battery can be used. This battery will
provide back-up power to the RAM memory for a typical life of 2 to 3
years. Actual battery life may vary depending on controller
environmental conditions.

Battery Insta Hation You can install or replace the battery without disconnecting power or
or Re p lacement disturbing normal operation of your machinery. Use the following
procedures to install or replace the battery.

1. Remove battery compartment door from the front of the processor
unit.

2. Ifyouare installing a battery in a new processor unit (battery never
installed before), unplug the battery connector and lead wires (red
and white) by inserting your finger into the compartment and pulling
up on the lead wires. If this cannot be done with a finger, you may
wish to use a needle nose pliers to pull out the lead wires.

2a. If you are replacing an old battery, remove the battery assembly
stored in the compartment. To do this, first pull up on the lead wires
and remove them from the compartment. The battery is held in place
by a small retainer clip on the right of the battery. Apply pressure on
the left of the battery with a small screw driver or other small tool to
push the battery against the clip while pulling the lead wires up at
the same time. This will allow the battery to be pulled straight out of
the compartment. Unplug female from male end of connector to
disconnect old battery.

3. Connect a new battery making sure that the slot on the battery
assembly connector aligns with the key of the processor unit socket.

4. Insertbattery into compartment minus side first (white lead wire).
Push the retainer clip to the side with the battery while inserting so
that the battery will fall to the bottom of the compartment and stay in
place with the clip.

5. Place battery connector and lead wires in compartment.

6. Replace compartment door.
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General  General specifications for the processor unit are shown below.

Specifications

Voitage Ranges (lncommg Power, Input Circuits, Output Crrcults)

e e r—
ih-._‘i- i, External /Q - -
i ]i Catalog - - :
ot b ; N Po ; A Al B g Mot by L
}:AE:‘“‘;_ o onnectrons) Inputc;rcuits-—zo ¢ Qutput Circuits—12 70~ Color Code *
1785-LP151 85-132/170-265 VAC 85-132 vAC 10 Triac - B5-265 VAC 50/60 Hz Red
50/60 Hz 50/60 Hz 2 Hard Contact - 10-250VAC/10-125VDC
17a5.p1sy | 85-132/170-265VAC 170-265 VAC 10 Triac - 85-265 VAC 50/60 Hz Black
50/60 Hz 50/60 Hz 2 Hard Contact— 10-250VAC/10-125VDC
1745-Lp1s3 | 837 3;’0'”753'555 A 10-30 VDC 12 Hard Contact— 10-250VAC/ 0-125VDC Blue
10 Transistor - 10-50 VDC
1745-LP154 - 19-30VPC | 5 Hard Contact - 10.250vAC/10-125vDc | Green

* Color patch appears in the upper right corner of the unit, above the cluster of LED status indicators.

Maximum Power Requirement:
1745-LP151,-LP152, -LP153: 25 VA.
1745-LP154: 15 VA,

Input Power Fuse Protection:
1745-LP151,-LP152, -LP153: 315mA/250V.
1745-LP154: 1.6A/250V.

Fuse Types: SAN-Q: SOCSD4,
Bussman: MDL, or GDC (miniature).

Hold-Up Time:
The processor can sustain operation for a
minimum of 25 milliseconds in the event of a
power interruption.

If0 Capacity:
20 inputs and 12 outputs. See table above.

Input specifications: Page 16.
Output specifications: Pages 17 and 18.

Specifications applying to all Catalog Numbers

Memory Type:
CMOS RAM with capacitor back-up (1-2 week
memory back-up).

Optional Battery Back-up: Lithium battery,
non-rechargeable, 2 to 3 year life.

User Memory Size: 1200 words max.
Most instructions require 1 word.

Typical Scan Time: 4 msec (1000 word programy).

Specifications applying to all Catalog Numbers

Internal Relay Type Instructions:
177 max. (regular or latched).

Timers, Counters, Sequencers:
32 max, any combination, retentive.

Time Base:
0.1 sec. Fine Time bases down to 0.01 second
can be selected.

Timer Range:
0.1 10 999.9 seconds.

Sequencer Capacity :
8 bits by 100 steps.

Shift Register: 8 bit groups.

Noise Immunity:
NEMA Standard ICS 2-230.

Vibration: '
0.015inch peak to peak displacement, 2.5g
peak{max) acceleration, 1 Hr/axis.

Ambient Temperature Rating:
0° to 60° C (operating).
-40°to 85° C (storage).

Humidity Rating:
5t0 95% (without condensation).

Wiring: #14 - #24 AWG stranded.
3/64”" insulation (max).
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Input Speciﬁca tions  Inputspecifications are shown below. All input circuits include optical
isolation as well as filtering to guard against high voltage transients from
external input devices.

ON State Voltage Range and Frequency:
1745-LP151: 85-132 VAC, 47-63 Hz.
1745-LP152: 170-265 VAC, 47-63 Hz.
1745-LP153, -LP154: 10-30VDC.

Maximum OFF State Voitage:
1745-LP151: 30V.
1745-LP152: 50V.
1745-LP153, -LP154: 4V,

Maximum OFF State Leakage Current:
1745-LP151,-LP152: 2 mA.
1745-LP153, -LP154: 1mA.

Nominal Input Current:
1745-LP151,-LP152: 8 mA.
1745-LP153, -LP154: 4 mA at 12VDC, 8mA at 24vDC.

Input Filter Time ON Delay:
1745-1.P151,-LP152: 310 13 msec.
1745-LP153, -LP154: 410 8 msec.

input Filter Time OFF Delay:
1745-LP151, -LP152: 9to 18 msec.
1745-LP153, -LP154: 4to 8 msec.

Electrical-Optical Isolation:
1500 volts between input voitage and control logic. Applies to
all catalog numbers.
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Output Specifications

TRIAC QUTPUTS, 1745-LP151, -LP152
(Hard contact relay outputs: Page 18)

Output Voltage Range:
85-265 VAC.

Continuous Output Current per Circuit:
1A at 30°C, linearly derated to 0.5A at 60°C.

Continuous Output Current per Chassis:
10A at 30°C, linearly derated to 5A at 60°C.

Surge Current:
10A for 25 msec. Repeat once each second at 30°C, or once
each 2 seconds at 60°C.

Minimum Load Current:
10 mA.

Maximum OFF State Leakage Current:
2 mA.

OFF to ON Response Time (non-zero cross):
0.1 msec {max).

Zero-Cross Turn-on Timing Accuracy:
* 500 microseconds.

Saturation Voltage Drop: 1.5 volts at 1.0A.

Electrical-Optical Isolation:
1500 volts between output voltage and control logic.

Recommended Qutput Fusing: San-O: SOC ST4-4A or equivalent.
TRANSISTOR QUTPUTS, 1745-LP154
(Hard contact relay outputs: Page 18)

Output Voltage Range:
10-50 VvDC.

Continuous Output Current per Circuit:
1A at 30°C, linearly derated to 0.5A at 60°C.

Continuous Output Current per Chassis:
10A at 30°C. 5A at 60°C.

Surge Current:
3A for 20 msec. Repeat once each second at 30°C, or once
each 2 seconds at 60°C.

Minimum Load Current: 1.0 mA.
Maximum OFF State Leakage Current: 0.1 mA.

OFF to ON Response Time:
100 microseconds.

Maximum ON State Voltage Drop:
1.5 volts at 1.0A. 0.8 volts at 0.5A.

Electrical-Optical Isclation:
1500 volts between output voltage and control logic.

Recommended Qutput Fusing: San-O: SOC 5T4-2A or equivalent.
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Qutput Specifications  Sbecifications for hard contact relay outputs are shown below. We
P ;
(continued) recommend that you use some type of surge suppression when switching
inductive load devices with hard contact outputs. Refer to Page 13.

HARD CONTACT RELAY OUTPUTS

Wiring Terminals, Internal Arc Suppression:

; f lard Contact Relay Qutputs : ;

1745-LP151 Units have 2 hard contact relay outputs, at
1745-LP152 | terminals 11 and 111. These outputs do not
1745-LP154 | bhave internal arc suppression circuitry.

Units have 12 hard contact relay outputs. Relay
outputs at terminals 12 thru 16 and 112 thru
116 have internal arc suppression circuitry.
Relay outputs at terminals 11 and 111 do not
have internal arc suppression circuitry,

1745-LP153

Voltage Range and Frequency:
10-250 VAC(50/60 Hz), 10-125 VDC.

Contact Ratings:

FEme AN I
ia

“i Amperes ¢

,i.Malimi.['l-ll ‘Amperes 1"~ Voltamperes

" Nolts | pMake | Break | Continuous | :make | Break

24GVAC 7.5A | 0.75A

120vaC | 15a | 1.5a 254 LS00 S (B DR
125V0C 0.22a 1.0A 28VA
28vDC 1.2 254 28VA

Contact Resistance:
20 ma (typical}.

Electrical Isolation:
2000 volts between cutput contacts and control logic.

OFF State Leakage Current:
Qutputs at terminals 11 and 111 (all catalog numbers):
No leakage current.

Outputs at terminals 12 thru 16 and 112 thru 116 of 1745-E153:
2mA {(AC voltage only). To limit leakage current, use a loading
resistor across the load as shown on Page 12.
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Processor Unit
Start-Up

When power is applied to the SLC 150 processor unit for the first time, a
processor fault will occur. The fault must be canceled and the processor
RAM memory must be cleared to program and operate the processor unit.
To cancel the fault and clear the RAM memory, connect the pocket
programmer or a personal computer with SLC Personal Computer
Software to the processor unit.

When you connect the pocket programmer to the processor unit, the
programmer will display some error codes which identify the fault. These
codes must be canceled individually by pressing the CANCEL CMD key
after each code appears. When all error codes have been canceled, clear
the processor memory by pressing MODE, 1, ENTER, ENTER. The
processor RAM memory will be cleared and the processor will be placed in
the Program mode.

If you are using & personal computer with the SLC Personal Computer
Software, you will see an error message on the display and must use the
program transfer function to clear the processor unit memory.

User Program
Back-Up

For maximum protection against user program loss or program alteration
due to capacitor back-up drain, battery back-up drain, processor
malfunction, or excessive noise, we suggest you install the EEPROM
memory module. The EEPROM memory module (Cat. No. 1745-M1)
plugs directly into the SLC 150 processor unit.

Refer to Publication 1745-810, Pages 5-6 for details on EEPROM
operation with the SLC 150 processor unit. Refer to the SLC 100 User’s
Manual, Publication 1745-800, Page 21-5 for details on clearing user
progam error codes.



FENWAL

THERMOSWITCH®

Temperature Controllers
INSTALLATION INSTRUCTIONS

ATTENTION: TO ASSURE SAFE AND PROPER PERFORMANCE READ
THESE INSTRUCTIONS.

GENERAL INFORMATION

The shell of each THERMOSWITCH unit contains the catalog
number, the current rating, the temperature range and the
contact arrangement.

The fifth digit of the catalog number describes whether contacts
open or close on temperature rise. If contacts open on lempera-
ture rise {regular unit), the fifth digit of the catalog number is an
even number such as 17000, 17002, etc. If contacis close on
lemperature rise {inverse unit), the fifih digit is an odd number
such as 17021, 17023, etc.

UL Component recognized units will either have a “4” asthe firs!
digit (47002, etc.} or will bear the UL fogo and utilize a 17000
series catalog number {17021, etc.).

I the fourth digit is other than 2" ar “7" (such as 17021, 17071,
elc.) it is compression operoled. Inverse compression unils are
recommended if overshoots are 1o be encounlered. Low
temperature units can be overshot to 500°F and high temperature
units (— 100 to 600°F) overshot to 700°F for intervals not
exceeding one hovr,

INSTALLATION

Fenwal THERMOSWITCH® units are supplied in five basic head
configurations ~ Cartridge, Block Head, Hex Head, Coupling
Head and Circular Flange.

To avoid restricting shelf expansion when making installations in
solid metol blocks, a 5/8" diameter reamed hole for 5/8" units or
a 13/16" diameter reamed hole for 13/16" diameler heavy duty
units, is recommended. See specific conlroller slyle listing for
odditional inslalialion instructions.

Cartridge [Style 1] (Includes moisture resistant high and low
temperature units, A and C.) Hole should have shart spline to
receive the 1/8” diameter locating pin. This prevents the unit from
rotaling when the adjusting sleeve is turned. Itmay also be used
for surface control if] inserted into a Fenwal surface mounting
block {Cot. No. 11100-2).

Block Head [Style 2] —is mounted in a similar manner 1o the
cartridge type. Ifthe unitisfo be inserted into a reamed hole, two
short pins should be mounted on either side of the hole. The pins
should rest against the sides of the block head to prevent rotation
of the unit.

Hex and Coupling Head [Styles 3 and 4] - can be installed like
any pipe fitting. See Table 1 for maximum torque value.

Circvlar Flange [Style 5] — Three holes in flange allow for easy
mounting on any flat surface.

NOTE: if the threaded unils are instalfed in a pipe tee, the tee shauld be large
enough fo oflow adequale circulation of the fluid around the temperature
sensilive section of the unit,

MOUNTING STYLES

pe
| > [&tn
CF% {low temperature)
. Ny o B - S
e @I [@1 s

(high temperature)

Moeisture Resistant Units

" Temperature Adjusting
Sleeve

‘-i.‘ Expanding Shell

- Conlact Paints

0 Non-Expanding |
i, _-$|l'll|

NOTE: Certoin goses or liquids including woter at elevated temperaiure
could be corrosive ond moy olso cause electralytic action, which could
severely shorten the life of the controlfer.

The rate of corrasion or electolysis is influenced by a great many system
paramelers such os chemicol makeup and temperature of the solution,
siroy electric currents, etc. Consult the supplier of your chemicals or the
factory for suggestions.

TABLE | - Torque

Max. Torqua THERMOSWITCH" Conlr?uer Types
35t Ibs, 5/8" Dia, Slandard with N.P.T. *
7014 Ibs, 13/16 Dia. Heovy Duly with N.P.T, **
* 4t 1bs. [ , .

ER Tbe, 1 - When Teflon tope lubricant is used.

WARNING: Excessive torque may change temnperature seffings.

CAUTIONS!

DO connect THERMOSWITCH controlier leads in series with
the load and power supply.

DO becertointhatthere is sufficient bul not excessive room for
the installed THERMOSWITCH unit to expand in diameter
and length.

DO use stainless steel heliarc welded thermowells, (Series
11100, 11200) or various platings which, may increase
controller life where corrosion or electrolysis is suspect.

DO insulate head of the THERMOSWITCH unil where large
external temperature variation may occur. This precaution
is not necessary on the junction box type. {Szries 17700,
17800).

DO prevent internal damage by mechanically presetting
regular tension units (those with catalog number containing
fourth digit other than 2 or 7} 1o approximate required
elevaled temperature before inserling.ino process. Presel
by turning adjusling sleeve counterclockwise following the
adjusiment rate information shown on Table I, Page 2.
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CAUTIONS (Continued)

DON'T immerse your unit in liquids or vapors unless it was
specified for that job.

DON'T seal head with silicone malerials.

DON'T exceed the ratings indicated on THERMOSWITCH unit
shell.

DON'T thermally shield unit from medium being controlled.

DON'T remove adjusting screw or turn adjusting screw in
fartherthan necessory for desired operation. This action
may permanenily domage the unit and may void
standard Fenwal warranty!

DON'T oil your unit. Oil around adjusting screw will flow
inside, contamining conlacts.

DON'T allow moisture buildup in head cavity area of
37X0X0-000 Moisture Resistant Units. Where excessive
moisture is a problem, specify Special Feaiure
01-982039-00X when ordering.

DON'T Iry to repair unit yourself.

DON'T handle unit with pliers or force it inlo position either by
hand or tools, or apply excessive forque in tightening
threaded units.

DON'T subject shell of unit to deformation.

DON'T over-torque threaded units.

TESTING AND ADJUSTMENT

The arrow on the head of THERMOSWITCH unit

indicates direction to turn adjusling screw to in-

crease temperature setting. Torque in excess of 15

inch pounds on adjusting sleeve will deform sfol.
Each full turn of adjusting sleeve will change tempera ture the
approximate number of degrees as follows:

TABLE Il — Adjustment Rates tor Thermoswitch Units

TENSION OPERATED COMPRESSION OPERATED

Catalog Serles |Approx.F°perfull| Catalog Series |Apprax. Foper full
Number turn of adj. sleave Numbaer turnof adj. sleeve

—_ —_ 131211 . 1000
1505010 16051 165 — L
1700010 17503 90-115 170201017523 90-100
177001017701 145 177201017721 B3
177021017703 | 180 177221617723 100-150
178001017801 125 178201017821 75
178021017803 |. 160 178221017823 115
180001c 18003 80-100 . 1802010 18023 70-135
01-37X0X0-000 90 -

After the THERMOSWITCH unit has been instolled, final
adjustiment can be made by allowing the unit to operate for
several cycles to permit the controlled sysiem to stabilize and
then adjust to desired temperatures. The system should then be
cooled lo ambient temperature, reheated and stabilized 1o
check the selting.

To adjust a high temperature moisture resistant THERMO-
SWITCH unit (Cat. No. 01-370020-000) it is necessary to remove
the seal cap. A screwdriver adjustment is then made internally,
Use caution when making adjustments at temperature extremes.

Where exiremely accurate temperature control is desired several
readjustmenis may be necessary to stabilize the THERMO-
SWITCH control offer which the adjustment will be maintained.

CONTACT PROTECTION

Capacilors are not required under average conditiens. For
smoother conirol ot small loads, on D.C. applications ar to
prevent contact bounce due to vibration, the following table is
recommended as a guide:

TABLE [1] - Contact Protection

CAPACITANCE MFD
VOLTAGE SERVICE [non-polarized}
120VAC Resisiance Non required
240VAC Resistance N
120 0r 240VACor DC | Relays, Magnetic Contaciors 0011001
15-25VACorDC ) Relays .02
120 or 240VAC Motor Use Relay

NOTE: Copacitors should be wired in parailel with thermosla? leod
connections. Copacitors should be roted for a minimum of 600VDC with
120VAC circuils ond o minimum of 1000VDC for 240VAC circuils.

TESTING TEMPERATURE SET POINT

The Set Point Temperature is the temperalure at which the
contacts on a THERMOSWITCH unit just "make” (close). All
THERMOSWITCH units are sel at room temperature {75°F
15°F) unless otherwise specified in which case they are factory
presel at any specified femperature wilhin listed temperafure
range ond setting folerance of THERMOSWITCH unit.

If customer requires tesling of lemperalure set point, it is
recommended that testing devices can be used similar to those
atthe factory. An ideal thermal installation may require thai the
THERMOSWITCH unit be located as near os possible to the heat
source. Tesling the iemperaofure set point of a THERMOSWITCH
unitin an application or under conditions where heat source is
remotely localed from THERMOSWITCH unil, or when ombient
temperature conditions are far below or above 75°F, may give
misleading resulls. In some cases, this has led to rejection of
units whicg were aclually within proper sefling tolerance.
Therefore we recommend the use of a Fenwal Modef 80001-0
Test Kit, for tesling temperature sel points on Fenwal THERMO -
SWITCH uniis.

For customers who wish lo build their own test equipmenl we
recommend thal you contact your nearest Fenwal Represenia-
tive. He is equipped fo give you further guidance in sellingup a
good thermal test syslem.

LIMITED WARRANTY STATEMENT

Fenwal Incorporaied represents thal this praduct is free fiom defecls
in material and workmanship, and it will repair or replace any preduct
or port thereof which proves to be deleciive in workmanship or
material for o period of twelve (12} months from the date of purchase
butnot to exceed eighteen (18) months after shipment by the seller. For
a full description of Fenwal’s LIMITED WARRANTY, which among
other things, limits the duration of warranties of MERCHANTABILITY
and FITNESS FOR A PARTICULAR PURPOSE and EXCLUDES liability
for CONSEQUENTIAL DAMAGES, please read the entire LIMITED
WARRANTY on the Fenwa! Quolation, Acceplance of Order ond/or
Original Invoice which will become a part of your soles agreement.
Delective units should be returned to 1he factory, Ashland,
Massachusells, shipment prepaid. Fenwal Incorporaled will repair or
reploce ond ship prepaid.

FENWAL INCORPORATED

Division of Kidde. Ing

KIDDE
400 Main Street  Ashland, Massachusells 01720 {617} 881-2000

1105 100M 11786 Printed in US.A.
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DC voltags metering.
(AG power supply).

The relay will operate when the actual

voltage equats the set valve,

The relay releases when the voltage drops
min. 10% below the sel value (see hys-
teresis) or when the powaer supply Is inter-
" rupted.

DC voltage mataring. Latching.

{AC powar supply)

The relay will operate and remain in ope-
rating position when the aclual vollage

aguals the set value,

Provided that the voltage has dropped
min. 0% below the sel value (see hys-
teresis), the relay will release when the in-
terconnection between pins 8 and 9 Is in-

lerrupled.

The relay also releasas when the power

supply Is Interrupted.

-:li
:

QPERATION DIAGRAM

Exampla 1

" Power supply

Set value

~10 %
Input voltage,

pins 5and 7

Aelay on

Poine FaN
._./.Z___\__.(_...l\_.:_...

o a1, R . |

Example 2
Power supply

it i I i 55 B

Lalching

TN IRE TREF W prewveeeg

Pl N

Set value
~ 10 %
Input vollage,
pins 5 and 7
Relay on

i LY
}_/_ O L T —

TE R RV

i . -
e sJ 135 %)
§1138 220 - c
b # DC voltage metering relay with
Leves, LY shsolute scale. i
# Measuring range: 12 mV - 500 VDC,
divided inte 10 ranges.
% Knob-adjustahle set point.
# Latching at gset lovel possible.
# 10 A SPDT output relay.
@A revav on # LED-indication: relay on.
siws= % AC or DC power supply.
11-pin clrevlar plug
SPECIFICATIONS
The common technical data ‘klvstarﬂsls Ordering koy
prox. 10%. 11-pin circular plug.
Measuring ranges lTeﬁedhgsl!ere;is canﬁg‘ ng- SJ'?I!:E‘SC;?;(L;(?;Y?(‘L;?( = 10 A SPDT
Aanges Internal resistance| Max. voltaga| YYYYY ner::li?lg ;’sf‘u% able rosietal bar ()J(;(j( = pggmé"‘s"@%
lween pins B and 9, : = .
12 -gamv) 100 1v| eomy Resistor limils are 470 K/ 115 = 85-135 VAG
g o180 my 50 0 2v | 1samv 3 K (D.25 W). 230 = 195-265 VAC
1-2 - M 1 Kn oV 1V The hysteresis increases by de- 724 = 20- 28 VDG
- 5 3 Ka v 5 V creasing resislance. .
3 - 18 s 10 5" B0V 10 Vv Latching YYYYY: See measuring ranges. 3
~ 2 20 Kn 100V 20 vV By Inlerconnecling pins 8 and 9 Accessorles
10 -50 V 51 Kn 150 v 50 V the relay will Ialchgzrl set level Bases.
30 =150 V 150 K0 350 v 150 V unlil either the power supply or  Hold down spring. Ay
60 =300 V 300 Ko 500V 300 v the Interconnection is Inter- Mounling rack. :;:
100 -500 V 510 Kn 600 V 500 V rupled. Base covers. e
Front mounting bezel. 5T
B 1]
i
s
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i
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MAINTENANCE INSTHUCTIONS FOR STANDARD REDUCERS
Serles 133, 175, 206, 262 and 325

INTRODUCTION

The following instructions apply to standard Worm Gear Reducers. When ordering parls or
requesting information specify all information stamped on the reducer nameplate. The nameplate will
also identily the type of lubricant 1o be used.

EQUIPMENT REQUIRED

in addition to standard mechanic's tools, the following equipment is required: arbor press, wheel
puller, torque wrench, dial indicator, seal driver, bluing, Permatex No. 2 and Permatex No. 3, snap
ring pliers for internal and externat rings.

GENERAL INSTRUCTIONS

Housings — Clean external surfaces of reducer belore removing seal cages and end covers to
prevent dirt from falling into the unit. Record mounlting dimensions of accessories for reference
when reassembling. If it is necessary to remove the reducer from its operating area, disconnect all
connected equipment and lift reducer from its foundation.,

Seals — Replacement of all seals is recommended when a unit is disassembled. However, if seals
are not to be replaced, protect seal life by wrapping shaft with thin, slrong paper coaled with oil or
grease before removing or replacing seal case assembly. Clean the shaft but do not use any abrasive
_material on the shalt surface polished by the seal.

CAUTION

If the reducer is painted, extreme care should be taken to mask the shaft extensions and rubber
surface of the seals. Paint on the shaft adjacent to the seal or on the seal lip will cause oil leakage.

TO CHANGE OUTPUT SHAFT DIRECTION
To change the hand of a unit from left hand to right hand, or vice versa, the following instructions
apply:
1. Remove drain plug and drain oil from unit.
2. Remove end cover and seal cage cap screws: then while supporting output shaft remove end cover
and shims from the unit,
3. Remove output shalt and seal cage together from extension side.
NOTE: Keep shims with their respeclive seal cage and end cover.

4. Insert seal cage, shims and sub-assembly into the housing from the side opposite from which
they were removed. insert seal cage cap screws and tighlen with light pressure. )

Assembie end cover and shims. Insert end cover cap screws and tighten with light pressure.
Turn high speed shafl in both directions to see thal gear train is running freely, '

Cross tighten seal cage and end cover cap screws to tarques lisled in Table 1.

TABLE 1. CAPSCREW TIGHTENING TORQUE

Now

Capscrew Diameter 1/4 - 20 UNC 5/16 - 18 UNC 3/8 - 16 UNC

Torgue (in. Ibs.} Dry 96 204 360

UNIT.DISASSEMBLY, PARTS SERVICE, AND ASSEMBLY

Disassembly:

1. Remove drain plug and drain oil from unit.

2. Low speed shaft (gear shalft) removal:
Remove end cover and seal cags cap screws,
With a firm hold on the output extension remove end cover and shims,
Carefully slide output shaft assembly and seal cage out extension side.
Slide seal cage off low speed shaft using caution lo prevent damage lo seal lips. .
Wire or tie the shims to their mating end cover and seal cages. They will be avallable for relerence
when assembling the unit.
3. High speed shaft (worm shalt) removal:

A. Position unit with input shaft down. With a small chisel make a groove in the stamped sleel cover

opposite the shaft extension. Pry cover off.
.ﬂ
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B. Remove internal shap ring from housing bore.
C. Reposition the housing with the worm shalt horizontal. Using a plastic hammer gently tap on the
end of the shaft extension to feed worm shalt assembly through housing and out.

Parls Service:

Houslng — Clean .inside of housing with kerosene or solvent and then dry.

Seal cages and end cover — Remove dirt from joint faces, wipe clean and dry.

Ailr vent — Wash in kerosene, blow clean and dry.

Seals — To replace seals without dismantling reducer refer to steps C through F below. To repiace
seals when the entire reducer is dismantled and coupling hubs, sprockets, pulleys, pinions,
keys, elc. have been removed the following instructions apply:

Ll ol

NOTE: Replacement of all seals is recommended when a unit is disassembled.

Caullon

New seals will leak If the seal llps or if seal's rubbing surface on the shaft has been altered.
Protect seal lips at all times. Clean the shaft but do not use any abrasive material on the shatt
surface polished by the seal.

A. Block up seal cages and press or drive out seal.

B. Remove old sealing compound from seal seat in cage if it is present. If a seal with rubber coaling
on the outside diameter is used, no Permatex is necessary. {f no rubber coating is on seal outside
diameter, coat seal cage bore with Permatex No. 3 or equivalent immediately before assembly:

To prevent possible damage to seal lips, do not reassemble seals until high speed and low speed
shafts have been reassembled to the housing. Then see steps E and F below.
C. See Figures 1 through 4—To replace seals without dismantling reducer, proceed as follows:




Cautlon

Do not damage shaft; new seals will leak if seal contacting surface is marred. Use punch and place
two or more holes in steel casing of seal, Figure 1. (The steel casing may be rubber ccated) Insert
sheet metal screws, leaving the heads sufficiently exposed so they can be pried up or grasped with
pliers, Figure 2. Do not drill holes because chips may get into the unit.

D. Work seal loose. Be careful to keep all metal or dirl particles from enlering unit. Remove old
sealing ccmpound from seal seal if it is present. Also remove burrs and sharp edges from shatft,
Clean with rag moistened with solven!. Do not use abrasive material on shalt seal contacting
surface. -

Caullon

E. Protect seal lips when handling; sea! leakage will result if these are damaged. If a seal with rubber
coating on the outside diameter (0.D.) is used. no Permatex is necessary. If no rubber coaling is pn
seal O.D., coat seal cage bore with Permatex No. 3 or equivalent. Coat seal lips with oil and carelully
work seal into position. Before sliding seal inlo position, protect seal lips from shalt keyway edges by
wrappng shaft with thin, strong paper coated wilh oil. Position garler spring towatrd the inside of the
unit. Place a square faced pipe or tube against the seal 0.D. and drive or press seal until fully seated
as shown in Figure 3. Do not strike seal directly.

F.  For best performance, seat the seal square with shalt within .005" at 180°. Check with dial indicator as
shown in Figure 4, Page 2, or with a straight edge and feelers, or square and feelers. To straighten a
cocked seal, place tubing over the seal and tap the tube lightly at a point diamelrically opposite the low
point on the seal. DO NOT strike seal directly.

5. Bearings —
. Wash all bearings in clean kerosene and then dry.
B. Inspect bearings carefully and replace those that are worn or questionable.
NOTE: Repiacement of all bearings is recommended.

C. Use a wheel puller or press to remove worm shait bearings. Apply force to inner race only — not

: to cage or outer race.

D. Use a wheel puller or press to remove output bearing inner races.

E. New seal cages and end covers must be used when replacing output bearings. Output bearing outer
races must be pressed.in square and seated completely.

F. To replace output bearing inner races and all input bearings, heat bearings in an oil bath or oven

to maximum of 290 degrees F (143 degress C). Slide high speed shaft bearings onto the oiled shait
until seated against the shoulder or snap ring of the shaft. Slide low speed shalt bearings onto the
oiled shaft against the gear spacer.

G. Thoroughly coat all bearings with lubricating oil,

6. Worm. gear and shafts !

A. Worm and high speed shaft—since all worms are integral with the high speed shalt, any
wear or damage to the worm will necessitate replacing both.

B. Pressshaft out of bronze worm gear. To reassemble gear and low speed shalt, freeze shaft
or heat gear. Do not exceed 200 degrees F (93 degrees C). Insertkey into shalt keyway and
press shaft into oiled gear bore. The short hub of the gear must be assembled toward snap
ring on the shaft,

NOTE: it is advisable to replace both the worm and worm gear should either of the
assemblies require replacement.



Unit Reassembly:
1. Prellminary

A,

B.

2. Hig
A.

B.
C.

Check to see that all worn parts have been replaced, gear and bearings coated with oil and all
parts cleaned. Remove all foreign matter from unit feet. The feet must be flat and square with
each other.

Before slarting to reassembie reducer, add old shims or replace with new shims of equal
thickness.

h Speed Shaft (Worm Shait) Assembly
Lubricate bearing bores of housing and insert high sp2ed shaft sub-assembly frcm
opposite extension end into housing until seated against shoulder in bore. Tap the end of
the shaft lightly with a plastic hammer 1o feed bearings through bores.
Lock high speed sub-assembly in housing bore with lock ring.
Coat outside diameter of stamped steel end cover with Permatex No. 2 and press into
high speed bore opposite extension end until flush with housing. If steel endcover is
rubber coated then no Permatex is necessary:.

3. Low Speed Shatl (Gear Shaft) Assembly

A.
8.

C.

@m

Delermine output shaft direction.

Assemble low speed shatt assembly, seal cage, and end cover with shims on both seal cage and
end cover. Torque cap screws to torques listed in Table 1. Rotale the input shaft to seat output
bearings.

Moving the shaft back and forth by hand, check axial float with dial indicator as shown in Figure
5. Axial float must be .0005-.003 with .0005 being the absolute minimum. Do not preload bearings.
If the axial fioat is not as specified add or subtract required shims under end cover.

Figure 5 Checking Axial Floal

Remove output shaft with seal cage and apply bluing to entire worm thread. Worm thread must
be clean of oil. Reassemble output shaft and seal cage with oulput key facing up.

Use a rag to apply hand pressure to the output shait and rotate the high speed shaft until output
key is down. Return output shaft to original position by reversing rotation. Remove ouiput shaft
and seal cage to inspect contact. Compare with Figure 6. If contact is not correct move
assembly in the direction shown in Figure 6 by adding shims to the side to which the arrow
points after removing them from the opposite side. Repeat steps D and E until contact pattern
is correct.

Recheck axial float with dial indicator.

When contact pattern is correct tighten seal cage and end cover cap screws to torques listed in
Table 1 page 1.



INCORRECT CORRECT INCORRECT

Move Gear Contact marking, clearon Move Gear
——e entering side, 1o provide —
oit “lead-in"

Figure 6 Gear Contact Pattern
Seals — To reassemble seals to unit, see Parts Service Steps 4E and 4F, page 3.

Motorized Coupling Adapter
Certain mounting dimensions should be adhered to when removing motor and coupling assembly for

service. When ordering replacement coupling haives (matal gear), speciy correct bore dlameter. See
Table 2 for mounting dimensions and available bore sizes,

p-— A

o

i

o— B | I
{
56C, 143TC & 145TC 182TC, 1841C, 2137C & 215TC
Model 15 Model 22

Figure 7 Motorized Coupling Adaptor

TABLE 2. COUPLING ADAPTOR DATA

“C"” COUPLING MOUNTING DATA BORE SIZES AVAILABLE
Mounting Dimenslons MODEL 15 ' MODEL 22
N.E.M.A. Reducer Motor C
Frame No. A+ 1, B+ Y, Bore Kwy. Rore Kwy.
56C 2%4 21a Yia 500 None - -
143TC 2%,4 2Y, — -500 Yo X Yhe — -
145TC 28,4 2% — -625 Yie % Y52 625 Yis ¥ ¥,
182TC a%y,, 2% v .750 Yia x %2 .750 Yie x %2
1B4TC 3% 2%, % -B75 Yie X Y52 875 Yia X Y2
213TC 3%, 3Y — -~ - 1.125 Yo X Y
215TC 3%,q 3% - - - 1.375 Yis X %2




6. Final.lnspection
A. Turn gear train over by hand as a final check.
B. Re-install reducer and accessories.

CAUTION: Discard motor key. Use only special key provided with reducer. Failure to use special
key will make assembly impossible.

C. Fiil reducer with the recommended oil to proper level. See Fig. 8 for standard oil levels.
(Type of 0il recommended — see nameplate),

D. Spin test for three minutes and check for noise, leakage, and rapid temperature rise.

/ VENT \ - =

O LFVEL

e VENT

[}
S
T ———— oRAe ———

Flgure 8 Standard Qil Leveis

PREVENTATIVE MAINTENANCE

After tirst week check all external cap screws and plugs for tightness.

Periodically, check oil level when gears are at rest. Add oil if needed. Do not fill above mark

indicated by level because leakage and overheating may occur.

C. 0il changes — For normal operating conditions, change oil every six months or 2500 hours,
whichever occurs first. Also if the unit is operaled in an area where temperatures vary with the
season, change the oil viscosity to suit the temperature. Most lubricant suppliers can test oil
periodically and recommend economical oil change schedules.

o>

CAUTION
See nameplate for type of lubricant to be used.

STORED AND INACTIVE UNITS

1. Each unitis shipped with oil that will protect parts against rust for a period of 4 months in an outdoor
shelter or 12 months in a dry building after shipment from the factory. Indoor dry storage is
recommended.

2. Ifaunltistobestoredoristobeinactiveallerinstallationbeyondtheaboveperiods,fil|theunil
completely with oi. !

7
]
Al

CAUTION

Before starting a stored unit or re-starting an inactive unit, the oil leve! should be
returned to the proper value as indicated by the oil level.

PARTS ORDERING INSTRUCTIONS

When ordering replacement parts first locate the exploded view that corresponds to your Doerr Electric

gear reducer. Then determine which parts must be ordered. To order the parts, please provide the
¢ following:

1. Complete Model Number (Nameplate)
2. Hem Number (Exploded view and parts list)
3. Part Description (Parts list)

Note that one parts list covers all five exptoded views. Although a single item number may refer to
the same part on all tive exploded views, it is incorrect 10 assume thal these parts are

interchangeabie. They are not, Therefore, it is imperative that items 1 through 3 above be provided when
ordering your parts. '

Failure to provide this information will only slow or prevent the processing of your order.




Single Reduction Unit 262, 325 Serles
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Double Reduclion Secondary Unlt 133, 175, 206 Series

Double Reduction Secondary Unit 262, 325 Serles ol



ITEM

201
202
203
204
205
206
207
209
210
211
212
213
214
215
216
217
218
219
220
221
222
224
225
226

DESCRIPTION

Housing

End Cover
Bearing

Shim (.019 Thick)
Shim (.007 Thick)
Capscrew
Lock Washer
Vent Plug
Pipe Plug
Pipe Plug
Output Shalft
Seal Cage
End Cover
Oil Seal

Key

Bearing
Lock Ring
Spacer

Key

Qil Seal

Key

Motor Flange
Capscrew
Lock Washer

Note: When ordering replacement parts, specify

Double Reduction Primary Unit All Serles

(Applles to all exploded views)

ITEM

229
230
2
232
233
234
235
236
237
238
239
241
242
243
244
245
246
247
248
249
250
251
253
254

PARTS LIST

DESCRIPTION

Coupling Hub {Unit)
Coupling Hub (Motor)
Setscrew

Coupling Slesve
Lock Ring

Lock Ring

Bearing

Lock Ring

Base

Capscrew

Lock Washer
Secondary Adaplor
Capscrew

Lock Washer
Primary Output Shaft
Primary Adaptor
Lock Washer

End Cover
Capscrew
Capscrew

Lock Washer

Oil Seal

Bearing

Lock Ring

ITEM

255
256
257
258
259
260
261
264
300
3

302
303
304
305
306
307
309
310
311

312
333
334
335

mode! number, tem number, and part description.

DESCRIPTION

Spacer
Worm

Gear

Worm

Gear .
Thrust Plate
Capscrew
Gasket
Gasket
Housing

End Cover
Bearing
Shim (.019 Thick)
Shim (.007 Thick)
Capscrew
Lock Washer
Vent Plug
Pipe Plug
Pipe Plug
Key

Lock Ring
Lock Ring
Shaft Cover
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THERMOSWITCH®

Temperature Controllers
INSTALLATION INSTRUCTIONS

ATTENTION: TO ASSURE SAFE AND PROPER PERFORMANCE READ
THESE INSTRUCTIONS.

GENERAL INFORMATION

The shell of each THERMOSWITCH unit contains the colalog
number, the current rating, the temperalure range and the
conlact arrangemenit.

The fifth digit of the catalog number describes whether contacls
open orclose ontemperalurerise. If conlacts open on lempera-
lure rise (regular unil), the fifth digit of the colalog number is an
even number such as 17000, 17002, etc. If cantacts close on
temperature rise (inverse unil), the fifth digit is an odd number
such as 17021, 17023, etc.

UL Componenlrecognized unils will eilher have a “4” as the first
digit (47002, elc.) or will bear the UL logo and utilize a 17000
series catalog number (17021, elc.).

IFthe fourth digit is other than “2” or "7" {such as 17021, 17071,
elc)) it is compression operated. Inverse compression units are
recommended if overshools are to be encouniered. Low
lemperature unils can be overshetto 500°F ond high lemperolure
units (—100 lo 600°F) overshot o 700°F for intervals not
exceeding one hour,

INSTALLATION

Fenwal THERMOSWITCH® ynils are supplied in five basic head
configuralions — Carlridge, Block Head, Hex Head, Coupling
Head and Circular Flange.

To avoid restricting shell expansion when making installations in
solid melal blocks, a 5/8” diameler reamed hole?or 5/8" unils or
a 13/16" diameler reamed hole for 13/16" diameter heavy duly
unils, is recommended. See specific conlroller style listing for
additional inslallation instructions.

Cartridge [Style 1] (Includes moislure resistant high and low
temperoture unils, A and C.} Hole should have short spline to
receive the 1/8” diameter locating pin. This prevents the unit from
rotating when the adjusting sleeve is lurned. It moy also be used
for surface conirol it inserled into a Fenwal surface mounling
block (Cal. No. 11100-2).

Block Head [Style 2] - is mounted in a similar manner to Ihe
cariridge lype. lrlhe unitis to be inserled into a reamed hole, two
shorl pins should be mounted on either side of the hole. The pins
should rest against the sides of Ihe block head to prevent relation
of the unit.

Hexand Coupling Head [Styles 3 and 4] -~ can be instolled like
any pipe fitting. See Table 1 for maximum torque value.

Circular Flange [Style 5] - Three holes in Hange allow for easy
mounting on any flal surface.

NOTE: ii the threoded units are installed in a pipe lee, the lee should be lorge
enough o allow adequale circulotion of the fluid around the lemperalure
sensilive section of the unil.

MOUNTING STYLES Moisture Resistant Units

C@F% CIL%H? "OWL'emeemTure)
3 4 s p
(; ._i@,, G LGQ&

g
[ &&

{high temperature]

Temparature Adjusting
Slaeve

[P S

2t L e i N

o
o’

Conlact Poinls

-Expanding |}
SR

é{ljlmi

(R —

NQTE: Certoin gases or liquids including woter ot elevated femperolure
could be corrosive ond moy also cause electrolytic action, which could
severely shorten the life of ihe controller.

The role of corrosion ar electrolysis is influenced by o qreai many system
poramelers such as chemical mokeup and tenperalue of ihe solution,
stray elechic currents, ete. Consult the supplier of your chemicols or the
factory for suggestions. -

TABLE I - Torque

Mox. Torque THERMOSWITCH "Con!roﬂprTypes
35, Ibs. 5/8" Dia. Slandard wilth N.P.T. _
70H. Ibs. 13/16 Dia. Heavy Duty with NLP.T, **
* 41 Tbs. | . .

37 Tbs. ' When Teflon lape lubricant is vsed.

WARNING: Eccessive farque may changr femperature selfings.

CAUTIONS!

DO connect THERMOSWITCH controller leads in series with
the load and powersupply.

DO becerlginithat there is sufficien! bul nol excessive room for
the instolled THERMOSWITCH unit 1o expand in diomeler
ond length.

DO use stainless sleel heliarc welded thermowells, (Series
11100, 11200) or various plalings which, may increase
coniroller life where corrosion or electrolysis is suspect.

DO insulote head of the THERMOSWITCH unit where large
external temperoture voriation may occur. This precaution
is nof necessary on the junclion box lype. [Series 17700,
17800). :

DO prevent internal damage by mechanically preselting
regular lension units (those with catalog number conaining
fourth digit other thon 2 or 7) to approximate required
elevaled lemperature belore inserling inlo process. Presel
by turning adjusting sleeve counterclockwise following the
adjustment rate information shown on Table II, Page 2.



FENWAL

THERMOSWITCH®

Temperature Controllers
INSTALLATION INSTRUCTIONS

ATTENTION: TO ASSURE SAFE AND PROPER PERFORMANCE READ
THESE INSTRUCTIONS.

GENERAL INFORMATION

The shell of each THERMOSWITCH unit conlains the catalog
number, the current raling, the temperature range and the
confact arrangement.

The fifth digit of the calalog number describes whether contacls
open or close on lemperature rise. If contacts open on tempera-
ture rise (regular unil), the fifth digil of the calalog number is an
even number such as 17000, 17002, elc. If contacts close on
temperature rise (inverse unit), the fifth digi! is on odd number
such as 17021, 17023, etc,

UL Component recognized units will either have a “4” as the first
digit {47002, elc.) or will bear the UL logo and utilize o 17000
series catalog number (17021, etc ).

Ifthe fourth digitis other thon “2” or "7 (such as 17021, 17071,
elc.} it is compression operated. Inverse compression unils are
recommended if overshools are lo be encountered. Low
temperature.units can be overshot to 500°F and high temperalture
units (~ 100 to 600°F) overshol to 700°F for intervals not
exceeding one hour.

INSTALLATION

‘enwal THERMOSWITCH® unils are supplied in five basic heod
configuralions ~ Carlridge, Block Head, Hex Head, Coupling
Head and Circular Flange.

To avoid restricling shell expansion when making installations in
solid melal blocks, a 5/8" diometer reamed hole?or 5/8"unils or
a 13/16" diameler reamed hole for 13/16" diameter heavy duty
unils, is recommended. See specific controller style listling for
addilional inslallation instruclions.

Cartridge [Style 1] {Includes moisiure resistant high ond low
temperature units, A and C.) Hole should have short spline to
receive the 1/8" diometer locating pin. This prevents the unil from
rotating when the adjusfing sleeve is furned. It moy also be used
for surtace control ig inserted into a Fenwal surface mounling
block (Cal. No. 11100-2).

Block Head [Style 2] - is mounted in o similar manner to the
carridge lype. Irlhe unitislo be inserled inlo a reamed hole, two
shorl pins should be mounted on either side of the hole. The pins
should rest against the sides of the block head lo prevent rolation
of the unit.

Hexand Coupling Head [Styles 3 and 4] —can beinstalled like
any pipe fitting. See Table 1 for maximum torque valve.

Circular Flangae [Style 5] - Three holes in flange allow for easy
mounting on any flot surface.

NOTE: if the threaded units are instalted in o pipe ee, the lee should be lorge
enough lo ollow odequate circulation of the fiuid cround the lemperatyre
sensilive section of the unil.

MOUNTING STYLES

A
g
G&?ﬁ ] {low lemperalure)
3 a 5 ’
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(high temperature)

Moisture Resistant Unils
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NOTE: Certain goses or liquids including woler af elevoted temperature
could be corresive end may also cause electolylic oction, which could
severely shorlen the life of the controller.

The rate of corrasion or electiolysis is influenced by a great mony syslem
poaromelers such os chemical niokeup ond lemparoture of the solition,
shray elechic currents, etc, Consull the supplier of your chemicals or the
faciory for suggestions. '

TABLE | - Torque

Max. Tarque HIEI_Z‘M(_)_S_EITCHngerEnLI_\!pes o
350, Ibs. 5/8" Dia. Standard with NPT .
70#. Ibs, 13/16 Dia. Heavy Duly with N.P.T. **

* 4H. Ibs. | . .
87 Tbs. | When Teflon tope lubricont is used.

WARNING: Excessive forque may change lemperchine sellitrys

CAUTIONS!

DO connect THERMOSWITCH conlroller leads in series with
the load and power supply.

DO becertainthat there is sulficient but not excessive room for
the installed THERMOSWITCH unit lo expand in diameter
and length.

DO use stainless steel heliarc welded thermowells, (Series
11100, 11200) or various platings which, moy increase
controller life where corrosion or elecirolysis is suspect.

DO insulate head of the THERMOSWIHCH unil where lange
externol lemperolure variation may occur, This precaution
is no! necessary on the junction box lype. (Series 17700,
17800).

DO prevent infernol domage by mechanically preselling
regular lension units {those with calalog number canlaining
fourth digit other than 2 or 7} Io approximale 1equired
elevaled temperature belore fnserling ino process. Presel
by turning adjusting sleeve comterclockwise fellowing the
adjusiment rate information shown on Table Il Poge 2.

£1.105




FENWAL

THERMOSWITCH®

Temperature Controllers
INSTALLATION INSTRUCTIONS

ATTENTION: TO ASSURE SAFE AND PROPER PERFORMANCE READ
THESE INSTRUCTIONS.

GENERAL INFORMATION

The shell of each THERMOSWITCH unit contains the catalog
number, the current raling, the temperalure ronge and the
contacl arrongement.

The fifth digit of the catolog number describes whether conlacls
open or close onlemperature rise, If conlacts open ontempera-
ture rise (regulor unit), the fifth digit of the catalog number is an
even number such as 17000, 17002, etc. If contacls close an
temperature rise (inverse unit), the fifth digit is an odd number
such as 17021, 17023, elc.

UL Component recognized units will either havea “4” as the first
digil (47002, elc.} or will bear the UL logo and ufilize o 17000
series catalog number (17021, elc)).

Ifthe fourth digitis other than "2" or “7* (such as 17021, 17071,
elc.) it is compression operaoted. Inverse compression vnits are
recommended if overshools are lo be encountered, Low
temperature unils can be overshot to 500°F and high temperature
unils (—100 to 600°F) overshot to 700°F for intervals not
exceeding one hour,

INSTALLATION

“enwal THERMOSWITCH® unils are supplied in five basic head
configuralions — Carlridge, Block Head, Hex Head, Coupling
Head and Circular Flange.

To avoid restricting shel! expansion when moking inslallalions in
solid metol blocks, a 5/8” diameler reamed hole for 5/8" unils or
a 13/16" diameler reamed hole for 13/14" diameler heavy duly
units, is recommended. See specific conlroller style listing for
additional inslallation instructions.

Cartridge [Style 1] (includes moistyre resislant high and low
lemperature unils, A and C.) Hole should have short spline to
receive the 1/8” diameler focaling pin. This prevents the unit from
roloting when the adjusting sleeve is turned. It may also be used
for surface control if'inserled into a Fenwal surface mounting
block (Cal. No. 11100-2).

Block Head [Style 2] — is mounted in a similar manner to the
cariridge fype. If the unitis o be inserled into o reamed hole, Iwo
shor! pins should be mounted on either side of the hole. The pins
should rest against the sides of the block head to prevent rotation
of the unit.

Hex and Coupling Head {Styles 3 and 4] - can be instolled like
any pipe fitling. See Table 1 for maximum torque voluve.
Circular Flange [Style 5] — Three holes in Hange allow for easy
mounting on any flal surface.

NOTE: i the threaded vnits are installed in o pipeliee, the fee should be lorge
enough fo allow adequole circulation of the fluid around the lemperature
sensilive section of the unil.

MOUNTING STYLES Meisture Resistant Units

(:@F% _‘_‘_: {low temperature)
P 2
T @ e &

thigh temperalyre)

Temperature Adjusting
Sleave

Contact Paints

e\

NOQTE: Certain goses or liquids including woler of elevated temparature
could be corrosive and moy ulso cause elecirolylic action, which could
severely shorlen the life of the controller.

The rate of corrasion or electiolysis is influcnced by o gres! ey sysien
paramelers such os chemicol mokeup ond temperatuie of the safutian,
stray electic currents, etc. Consult the supplies of your chemicals or the
factory lor suggestions.

TABLE | - Torque

Max. Torque THERMOSWITCH "Controllor Types e
3511, Ibs. 5/8" Dia. Standard with N.P.T. ‘
70H.1bs. 13/16 Dia. Heavy Duty with N.P.T. **

* 44 bs. | , .
BT ibe ] When Tellon tape lubricant is used., .

WARNING: Excessive torque moy change femperalure seffings.

CAUTIONS!

DO connec! THERMOSWITCH conlroller leads in series with
the load and power supply.

DO becertointhat here is sullicient bul nof excessive toom for
the insialled THERMOSWITCH unit lo expand in diameler
and length,

DO use stainless sleel heliore welded Ihermowells, (Series
11100, 11200} or various platings which, may increase
controller life where corrosion or electrolysis is suspect.

DO insvlale head of the THERMOSWITCH unit where large
exlernal lemperalure varialion may occur, This precaulion
is not necessary on lhe junclion box type. (Series 17700,
17800).

DO prevent internal domage by mechanically presetting
regular fension unils (lhose with calalog number confaining
fourth digit other than 2 or 7) to approximate required
elevoted temperalure before inseiting info process. Presel
by turning adjusting sleeve caunlerclockswise following the
odjustment rale information shown on Table I, Page 2.

1.10.5
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AUTIONS (Continved)

DON'T immerse your unit in liquids or vapors unless it wos
specified for tha! job.

DON'T seal head with silicone malerials,

DON'T el.':c?ed the rolings indicated on THERMOSWITCH unit
shell.

DON'T thermolly shield unit from medium being conlrolled.

DON'T remove adjusting screw or lurn adjusting screw in
fartherthan necessary for desired operation. This action
may permanently damoge the uvnit and may void
standord Fenwal worranty! _

DON'T oil your unit. Qil around adjusling screw will flow
inside, contamining contacts.

DON'T allow moisture buildup in head cavity area of
37X0X0-000 Moisture Resistant Units. Where excessive
moisture is a problem, specify Special Feature
01-982039-00X when ordering.

DON'T try to repair unit yourself.

DON'T handle unit with pliers or force if into position either by
hand or tools, or apply excessive torque in lightening
threaded units.

DON'T subject shell of unit to deformation.

DON'T over-torque threaded units.

TESTING AND ADJUSTMENT:

The arrow on the head of THERMOSWITCH unit

indicotes direction lo turn adjusling screw lo in-

crease temperalure selling. Torque in excess of 15

inch pounds on odjusting sleeve will deform slot.
Each full lurn of adjusting sleeve will change lempera lure the
opproximale number of degrees as follows:

TABLE I! — Adjustment Rates for Thermoswitch Units

TENSION OPERATED COMPRESSION OPERATED

Catalog Serles |Approx,F°parfull| CatalogSeries |Approx. Foperfull
Number . |turnof adj. sleeve Number turn ol adj. sleeve

—_ — 1312141 . 1000
1505010 16051 165 _ . -
1700010 17503 90-115 170201017523 90-100
1770010 17701 145 177201017721 85
177021617703 180 177221017723 | . 100-150
1780010 17801 125 1782010 17821 75
178021017803 140 178221017823 ns
18000 to 18003 80-100 1802010 18023 70-135
01-37X0%0-000 ?0 -

After the THERMOSWITCH unit has been instolled, final
adjustment can be made by allowing the unil to operate for
several cycles fo permit the controlled system fo stabilize and
then adjust to desired temperalures. The system should then be
cooled to ambient temperalure, reheated and siabilized 1o
check the selting.

To adjust a high temperalure moisture resistant THERMO-
SWITCH unit (Col. No. 01-370020-000) it is necessary fo remove
the seal cop. A screwdriver adjustmenl is then mada internally.
Use coution when making adjusiments of lemperature exiremes.

Where extremely accurate temperature conlirol is desired several
readjusiments may be necessary to stobilize the THERMO-
"MITCH control afier which the adjustment will be mointained.

CONTACT PROTECTION

Capacitors ene not required onder average conditions, T
smoolher conhint al small loads, an D.C. applicalions ar to
preveni conlacl hounce due to vibration, the Following tahle is
recommended os a guide:

TABLE Il - Contact Prolection

CAPACITANCE MFD
VOLTAGE SERVICE [non-polarized)
120VAC Resislance " Non 1;:'4_1;;;3_
240VAC Resislance A
120 or 240VAC or DC E;i;;;;Mnglrclic Conlactors | 0011001
15-25VAC or DC Reloys | 02
120 or 240VAC Maolor " UscRelay

NOTE: Copacitars should be wired in parollel with thermostat lead
conneclions, Cepocilors should be raled for o minimum of 400V0C with
T20VAC cireuits and a minimum of 1000VDC for 240VAC citcuibs.

TESTING TEMPERATURE SET POINT

The Set Point Temperature is the lemperature at which the
contacts on g THERMQSWITCH unit just "make” {close). All
THERMOSWITCH units are sel of room temperature {75°F
15°F) unless otherwise specified in which case they are faclory
preset ol any specified temperalure within lisled temperature
ronge and selling loleronce of THERMOSWITCH unit,

i cuslomer requires festing of temperalure set point, il is.
recommended thol lesting devices can be used similar lo those
al the foctory. Anideol thermal installation may require that the
THERMOSWITCH unit be located as neor os possible o the heat
source. Testingthe temperatyre set point of o THERMOSWITCH
unit in on applicalion or under conditions where heal source is
remolely localed from THERMOSWITCH unit, or when ambient
lemperalyre conditions are far below or above 75°F, may give
misleading results. In some coses, this hos led o rejeclion of
units whicE were aclually within proper selling lolerance,
Therefore we recommend the vse of a Fenwal Model 80001-0
Tesi Kit, for tesling temperature sel points on Fenwal THERMO-
SWITCH unils.

For euslomers who wish 1o build their own test equipment we

recommend thal you conlact your nearest Fenwal Represenla-
tive. He is equipped lo give you further guidance in settingup a

good thermal lest system.

LIMITED WARRANTY STATEMENT

Fenwal Incorporaled represents that this product is free fiom delecls
in materiol and workmanship, and it will repair or replace any product
or part thereof which proves lo he deleclive in workmanship or
material for o period of twelve {12) months from the dale of purchose
but nolto exceed eighleen {18) months alter shipmen! by the seller. For
o full description of Fenwal's LIMITED WARRANTY, which among
other things, limils the duration of warranlies of MERCHANTABILITY
and FITNESS FOR A PARTICULAR PURPOSE and EXCLUDES liability
for CONSEQUENTIAL DAMAGES, please read the entite LIMITED
WARRANTY on the Fenwal Quolation, Acceplonce ol Order and/or
Original Invoice which will becoma a port of your sales ageamenl,
Delective unils should be relurned lo the faclory, Ashland,
Mossachusetls, shipmenlt prepoid. Fenwol Incoi poraled will repair or
replace ond ship prepuicr

FENWAL INCORPORATED

Diviston of Kidde, Ine

KIDDE

400 Main Sireet  Ashland, Massachusells 01720 (417} 881-2000

LIDS 100M 11404 Prinled in LJ.S.A.
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AUTIONS (Conlinued)

DON'T immerse your unit in liquids or vapors unless it was
specified for that job,

DON'T seal head with silicone malerials,

DON'T el:cCﬁed the ratings indicated on THERMOSWITCH unit
shell.

DON'T thermally shield unit from medium being controlled.

DON'T remove adjusting screw or turn adjusting screw in
fartherthan necessary for desired operation. This action
maoy permanently domage the unit and may void
standard Fenwal warrantyl

DON'T oil your unit. Gil around adjusting screw will flow
inside, conlamining contocls.

DON'T ollow moisture buildup in head cavity area of
J7X0X0-000 Moisture Resistant Units, Where excessive
moisture is a problem, specify Special Feature
01-982039-00X when ordering.

DON'T Ity lo repair unit yourself.

DON'T hondle unit with pliers or force it into position either by
hand or tools, or apply excessive torque in lighlening
threaded units.

DON'T subject shell of unit lo deformation,
DON'T over-forque threaded units.

TESTING AND ADJUSTMENT

The arrow on the head of THERMOSWITCH unit

indicales direction o turn adjusling screw lo in-

crease lemperature seling. Torque in excess of 15

inch pounds on adjusting sleeve will deform slot.
Each full turn of adjusting sleeve will change tempera lure the
approximate number of degrees as follows:

TABLE Il — Adjustment Rates for Thermoswitch Units

TENSION OPERATED COMPRESSION OPERATED

Cotalog Series |Approx.F perfull| Caolalog Series |Approx. Feperfull
Number turn of adj. sfeave Number turn of adj. slsave

— — [kiFIN . 1000
1505010 16051 165 — -
1700010 17503 $0-115 170201017523 90100
177001017701 145 177201017721 85
177021017703 180 177221017723 100-150
178000 17801 125 1782010 17821 75
178021017803 140 178221017823 115
1800010 18003 80-100 180201018023 70-135
01.37X0X0-000 90~

After the THERMOSWITCH unit has been installed, final
adjustmen! can be mode by ollowing the unil to operate for
several cycles lo permit the controlled system to slobilize and
then adjust lo desired lemperatures. The system should then be
cooled o ambient temperalure, reheated and stobilized lo
check the setling.

To adjust a high temperature moisture resistanl THERMO-
SWITCH unit {Col. No. 01-370020-000) itis necessary lo remove
the seal cap. A screwdriver adjustment is then mode internally.
Use caution when making adjustmenis of lemperalure extremes.

Where exiremely accurate temperature control is desired several
readjustiments may be necessary lo stobilize the THERMO-
‘WITCH control afier which the odjustiment will be maintained.

o —

CONTACT PROTECTION

Capacitors are not requited under average condilions, Ton
smoolher conttol of small loads, on D.C. applications ar la
prevent cenlacl bounce due 1o vibhalion, the Tollowing lable is
recommended as o guide:

TABLE Il — Contact Protection

CAPACITANCE MFD
VOLTAGE SERVICE {non-polarized)
120VAC Resistance " Noa .Equ".rE&”
240VAC Resislance A
120 or 240VAC or DC | Relays, Mognetic Conlaclars 001001
15-25VAC or DC Reloys " 02
120 0r 240VAC Motor Use Relay

NOTE: Copacilors should be wired in paoliel with thermostat lead
conneclions, Copacitors should be rated far a minimum of 400V0C with
120VAC circuits ond o minimum of 1000VDC for 240VAC circnits.

TESTING TEMPERATURE SET POINT

The Set Point Temperalure is the lemperature at which the
contacts on a THERMOSWITCH unit just “make” (close}. ANl
THERMOSWITCH unils are set ol room lemperciure {75°F
15°F) unless otherwise specified in which case they are factory
presel at ony specified lemperature within listed temperalure
range and selling tolerance of THERMOSWITCH unil.

If cuslomer requires lesting of femperotura sel poinl, it is
recommended that tesling devices con be used similan to those
atthe faclory. Anideal thermal installotion may require thal the
THERMOSWITCH unil be located as neor os possible 1o the heal
source. Testing the lemperalure set point of o THERMOSWITCH
unit in on application or under conditions where heat source is
remolely located from THERMQSW!H CH unit, or when ambienl
lemperature condilions are for below or above 75°F, moy give
misleading resulls. In some cases, this hos led to 1ejection of
unils wllicE were actually within proper sefting lclrrance.
Therefore we recommend the use of a Fenwal Model BOODT-0
TestKit, for testing temperalure set poinls on Fenwal THERMO-
SWITCH units.

For customers who wish to build their own test equipment we
recommend that you conlact your nearest Fenwcrl Represenla-
tive. He is equipped fo give you further guidance in sellingup a
good thermal fesl system.

LIMITED WARRANTY STATEMENT

Fenwal Incorporated represents that this praduct is Tree lrom delects
in malerial ond workmanship, and it will repoir or reploce any preduct
or port thereof which proves 1o be delective in workmanshin or
malerial for o period ol twelve [12) monihs from lhe dale of purchose
bul not lo exceed eighteen (18] months aflar shipment by the seller. For
o full descriplion of Fenwal's LIMITED WARRAMTY, which amnong
olher things, limits the duration of woiranties of MERCHANTABILITY
ond FITNESS FOR A PARTICULAR PURPOSE and EXCLUDES liobility
for CONSEQUENTIAL DAMAGES, please 1ead the entire LIMITED
WARRANTY on the Fenwal Quotation, Acceplance of Qider and/or
Origingl Inveice which will become o part ol your sales agresment,
Deleclive units shauld be relurnerd 1o the lnclory, Ashland,
Maossachusells, shipmenl prepaid. Fenwal Incor porated will repair or
replace and ship prepuicr
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AUTIONS (Continved)

DON'T immerse your unif in liquids or vapors unless it was
specified for that job.

DON'T seal head with silicone materials.

DON'T e}):cﬁed the ratings indicated on THERMOSWITCH unit
shell.

DON'T thermally shield unit from medium being controlled.

DON'T remove adjusting screw or lurn adjusting screw in
farther than necessary for desired operation. This action
may permanently domage the vnif and may void
standard Fenwal warranty!

DON'T oil your unit. Qil around adjusting screw will Hlow
inside, conlomining conlacis,

DON'T ollow moisture buildup in head cavily area of
37X0X0-000 Moisture Resistant Unils. Where excessive
moislure is a problem, specily Special Fealure
01-982039-00X when ordering.

DON'T iry to repair unit yourself.

DON'T handle unit with pliers or force it inlo position either by
hand or lools, or apply excessive torque in fighlening
threaded units,

DON'T subject shell of unit to deformalion.
DON'T over-torque threaded units.

TESTING AND ADJUSTMENT

The arrow on the head of THERMOSWITCH unit
_- indicales direclion to turn adjusting screw lo in-
crease iemperature selling. Torque in excess of 15
inch pounds on adjusting sleeve will deform slol.
Each full lurn of adjusling sleeve will chonge tempera ture the
opproximate number of degrees os follows:

TABLE Il — Adjusimen? Rates for Thermoswitch Units

TENSION OFERATED COMPRESSION OPERATED

Cotalog Serles |Approx.F*perfull{ Cotalog Series |Approx. Feperfull
Number . |lurnofadj. sleeve Numbar turn of adj. sleave

— ’ — 1312141 . 1ooo
150501016051 145 — -, —
170001017503 90-115 170201017523 90-100
177001017701 145 177201017721 85
177021017703 180 177221017723 . 100-150
178001017801 125 178201017821 75
178021017803 160 - 178221017823 15
1800010 18003 80-100 . 1802010 18023 70-135
01-37X0X0-000 90 -

After the THERMOSWITCH unit has been installed, final
adjusiment can be made by allowing the unit lo operate for
several cycles to permil the controlled syslem lo slabilize and
then adjust o desired temperatures. The system should then be
cooled fo ambient temperalure, rehealed aond stabilized lo
check the selling.

To adjust o high femperature moisture resislant THERMO-
SWITCH unit (Cet, No., 01-370020-000) it is necessary lo remove
the seal cap. A screwdriver adjusiment is then mode infernally.
Use coution when moking adjustments at lemperalure exiremes.

Where extremely accurale lemperolure control is desired several
readjusiments may be necessary lo stabilize the THERMO-
YITCH control after which the adjusiment will be maintained.

CONTACT PROTECTION

Capacilors are not required under average conditions. Ton
smoother conttal al small loods, on D.C. applicalions o1 1o
prevent conlac! hounce due to vibralion, the followineg table is
recommended os a guide:

TABLE I1{ — Contac! Protection

CAPACITANCE MFD
VOLTAGE SERVICE {non-palarized)
120vAC Resislance " Nonrequired
240VALC Resislance B
120 0r 240VAC or DC | Relays, Magaelic Canlactors T ooienl
15-25VAC or DC Relays 02
120 or 240VAC Malor Use Relay

NOTE: Capecitors should he wired in poraflel with thermeslal lnad
connections. Copacitors shauld be rated for o minimum of 600VDC with
120VAC circuits ond a minimumn of 1000VDC for 240VAC circuils.

TESTING TEMPERATURE SET POINT

The Set Point Temperature is the lemperatuie of which the
contacts on o THERMOSWITCH unit just “make” (close), All
THERMOSWITCH wnits are set at room temperature (75°F -+
15°F) unless olherwise specilied in which case they ove factory
presel of any specified lemperalure within fisted femperature
range and sefling toleronce of THERMOSWITCH unil.

If cuslomer requires lesting of lemperature set poind, it is
recommended thal tesling devices can be used similar to those
otihe factory. Anideal thermal installalion may require that the
THERMOSWITCH vnil be located as near os possible to the heat
source. Testing the temperalure sel poinl of o THERMOSWITCH
unil in on applicalion or under condilions where hoal source is
remotely located from THERMOSWITCH unil, or when ambien!
lemperaiure conditions are far below ar above 75°F, moy give
misleoding resulls. In some cases, this has led 1o rejection of
unils whicE were actually within proper seiling tolrrance.
Therefore we recommend the use of o Tenwal Model 80001-0
Tes! Kit, for testing temperalure set points on Fenwal THERMO-
SWITCH units.

For customers who wish ic build their own fes! equipment we

recommend that you conlac! your nearest Fenwal Representa-
tive. He is equipped to give you further guidance in seftingup o

good thermal les! system.

LIMITED WARRANTY STATEMENT

Fenwal Incorporated represents thot this product is fiee hom defecls
in material ond workmanship, and it will repair or replace ony product
or porl thereo! which proves to be defeciive in worEmonship or
malerial for a period of twelve [12) months from the dote of purchase
but notfo exceed eighteen [18) monlhs after shipment by he seller. Far
a full description of Fenwal’s LIMITED WARRANTY, which among
olher things, limils Ihe duration of worranties of MERCHANTABILITY
and FITNESS FOR A PARTICULAR PURPOSE ond EXCLUDES liability
for CONSEQUENTIAL DAMAGES, please read the entite LIMITED
WARRANTY on the Fenwal Quelalion, Acreplance of Order and/or
Original Invoice which will become o por! of your soles agieemenl.
Delective units should he retuned 1o the factory, Ashland,
Maossachusells, shipmenl prepoid. Fenwal Incorporated will repair or
replace and ship prepcic[.
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