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GENERAL SAFETY INFORMATION

__________ khkkkkkkkkkkhk

Throughout this manual, = CAUTION = and * WARNING *
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message could cause

Kk kkhkhkkkhhkk
*  WARNING *
kkkkkhhrhkkkKk

message could cause

PERSONNEL.

_____________ kkkkkkkkkkkkhk

appears where failure to observe its

DAMAGE TO EQUIPMENT.

appears where failure to observe its

DAMAGE TO EQUIPMENT AND/OR INJURY TO
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DO NOT OPERATE THIS MACHINE UNTIL YOU HAVE BEEN
INSTRUCTED IN ITS SAFE USE BY YOUR SUPERVISOR.

IF SO EQUIPPED, DETERMINE LOCATION OF ALL
“EMERGENCY" SWITCHES.

MAINTENANCE AND ADJUSTMENT MUST NQOT BE .-PERFORMED
UNLESS ALL ELECTRICAL AND AIR POWER HAVE BEEN
DISCONNECTED.

DO NOT OPERATE MACHINE WITHOUT ALL GUARDS IN PLACE,

OBSERVE EXTREME CAUTION WHEN SWITCHES ARE TURNED
OPERATION MAY START AUTOMATICALLY AFTER A
TIME DELAY. _ : -

STOP MACHINE AND DISCONNECT POWER SUPPLY BEFORE
OILING, WIPING OR REPAIRING.

DISCONNECT ALL ELECTRICAL AND AIR POWER BEFORE
REMOVING COVERS OF CONTROL BOXES, STARTERS,
SWITCHES, ETC.

WHEN MACHINE IS DOWN FOR ADJUSTMENT OR REPAIR,
PLACE A SIGN "DANGER, MEN WORKING - DO NOT START"
ON THE CONTROL PANEL OF THE MACHINE.

O

N



2.1

2.2

2.0 MACHINE DESCRIPTION AND SPECIFICATIONS

MACHINE DESCRIPTION

The Bemis Packaging Machinery Company's Poly Bag Inserter
is a fully automatic machine which separates a poly bag
poly bag from a roll of perforated and sealed poly bags,
opens the bag, inserts the bag into a formed and bottom-
sealed case, and cuffs the top of the bag over the
vertical top flaps of the case.

An eight-foot long indexing conveyor is furnished to
receive erected and sealed cases from a case erector and
properly position the case in the bag-inserting station.
Once a case is in position, a signal is given to allow
the bag inserter to complete a cycle.

MACHINE SPECIFICATIONS

2,21 OVERALL MACHINE DIMENSIONS (APPROXIMATE)

width: 4'5" (1346 mm) without conveyor
513" (1600 mm) with 1lift
Length: 6'9" (2057 mm)
7'10" (2388 mm) with 1lift
Overall Height: 9'4" (2845 mm) with minimum

stroke inserting cylinder

2522 ELECTRICAL REQUIREMENTS

Input Power: 230/440 Volt, 3 Phase, 60 Hertz

Control Circuit: 115 volt power is obtained
through a control transformer.
Maximum Machine Current Draw (Including Conveyor) :
230 Volts = 15 Amps.
460 Volts = 11 Amps.
Optional Roll Lift (Includes 1/3 H.P. Motor) :
230 Volts = Add 3.6 Amp.
460 Volts = Add 1.8 Amp.

2.2:3 AIR REQUIREMENTS

Operating Pressure: 60 psi (414 kPa)

Line Pressure: 70 psi (483 kPa)
Maximum Free
Air Consumption: 1 cu.ft. (28.3 liters) free

air per cycle

Page 2-1




2.2 MACHINE SPECIFICATIONS (Cont.)

2.2.4 CASE SI1ZE RANGE T

Length 8" to 20" (204 mm to 508 mm)
Width: 4" to 16" (102 mm to 407 mm)
*Depth - 34" stroke: 10" to 22" (254.mm to 559 mm)
g 40" stroke: L0"™ to 28" (254 mm to 631 mm)

46" stroke: 10" to 34" (254 mm to 864 mm)

*Depth dimensions given pertain to the vertical
height of the case including the top flaps in
‘the vértical position and the bottom of the case
sealed. Greater depths may be accommodated on a

~gpecial basis by increasing machine height and
inserting cylinder stroke.

2.2.5 BAG ROLL SPECIFICATIONS

Maximum Diameter: 10~3/4" (273 mm)
Flat tube Maximum Width: 27-1/4" (692 mm)
{for liguid bulk)

27~-3/4" (705 mm)
: (for nonliquid bulk) g:)
- Gussetted Maximum Width: 23" (575 mm) s
Core I.D.: 3" { 77 mm)

NOTE: Bags must be rolled so sealed end of bags
will unwind from reoll first, core must be
flush with ends of bag roll for nonliquid
bulk (for liquid bulk, core extends 1/4"
(6 mm) beyond bag on each end), and rolls
mist be wound within 1/4%" (6 mm) variation
or less at ‘ends. .

10 3/4" (273 MMMAX —| -
' FLAT TUBE '

MAXIMUM WIDTH =
27 3/4 (701 MM) FLAT TUBE

23" (584 MM) GUSSETED [ 3" (77 MM) LD,

T

PERFORATION

Q

SEAL
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MACHINE SPECIFICATIONS (Cont.)

2.2.6

2217

2.2.8

BAG SIZING AND SPECIFICATICNS

Bag Material:

Low-density polyethylene

Bag Gauge: 1-1/2 mil to 3 mil
Bag Sizing:

Flat Tube: Width

Gusset =
*Length = Case Depth + Case Width

Case Length + Case
width + 3-1/2" (89 mm)

*Flat Tube: Length = Case Depth + Case Width +

5" to 7" (127 mm to 178 mm)

Gussetted (Preferred) :

Face Width = Case Length + 3-1/2"
(89 mm)
Case Width

4+ 5" to 7" (127 mm to 178 mm)

*Formula given is for RSC-style cases. Add an
additional one-half case width for FOL-style cases.
Use one-half width case for HSC-style cases.

1.

2.

Bags must be free of static electricity and
internal blocking.

Perforations must be cut clean with the land
between slits 1/16" to 3/32" (1.6 mm to 2.4
mm) . Typical slit width is 1/4" to 5/16"
(6.3 mm to 8 mm)

Bag length variation must not exceed + 1/8"
(+ 3 mm) .

Severe roll tightness contributes to block-
ing. The minimum roll tightness that can be
handled effectively is desirable.

Special consideration must be taken in the
packing and shipping of rolls to prevent
telescoping and edge damage.

PRODUCTION SPEED

Up to 12 cases per minute, depending upon case depth
and width.

SHIPPING WEIGHT

Approximately 2400 1lbs. (1091 kg); includes 8'0"
(2438 mm) indexing conveyor.
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3.l

3.2

3.0 INSTALLATION INSTRUCTIONS

GENERAL

The Poly Bag Inserter is shipped from the factory with the
inserting head and the vertical switch mount removed. The
indexing conveyor is also shipped separately from the poly
bag inserter. The following information is provided to
assist in installing the equipment. The unit has been
jnitially tested and adjusted at the factory.

PREPARATION FOR SERVICE

1 Remove all shipping brackets and shipping tape.

2s Attach inserting head, vertical switch mount and
conveyor in proper location. (See Figure Jad—1s)

3 Connect tubing support (spring steel) to insert-
ing head with two (2) #10-24 N.C. screws and
connect two (2) 1/4" o.d. air lines to inserting
head manifolds. Also connect photo eye to head.
(See Figure 3.2-1.)

4. Attach case stop and case spacing mechanism to
the conveyor in their proper location. (See
Figure 3.2-1.)

5. Once the machine has been located in its operat-
ing position, the machine must be made level for
a good operation.

6. The conveyor must be mounted to the bag inserter;

all wires, junction box, and motor connected to
bag inserter control box. (See Figure 3.2-1.)

Page 3-1




3

.0

INSTALLATION INSTRUCTIONS

Y .

3.2 PREPARATION FOR SERVICE (Cont.)

AOUNT INSERTING HEAD TO
'TICAL SWITCH BAR MOUNT
(TOP & BOTTOM)

INSERTING HEAD- —/

RTING HEAD MUST BE
ROXIMATELY 1/2" ABOVE
VEYOR WHEN DOWN ]

MOUNT AIR LINES, SPRING STEEL

/’%// STRAP, AND PHOTO EYE TO INSERTING HEAD

Lo 1]

f

22" REF

P T L4 ’
i |
! Al
| BAG INSERTER
1
L ,J:’ MAIN FRAME |~
1 1
{ ! :
N
—
CONVEYOR] /
= = =

FIGURE 3,2-1

VERTICAL SWITCH MOUNT ~ .
/ MOUNT INSERTING HEAD VERTICAL SWITCH
MOUNT BAR TO MAIN FRAME WITH FOUR BOLTS

£

BOLT CONVERTER
TO BAG INSERTER

MAIN FRAME

O

AFTER ALL DIMENSIONS ARE MET

LAG FEET DGWN TO FLOOR
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3.4

330 INSTALLATION INSTRUCTIONS (Cont.)

AIR SUPPLY CONNECTION

The air supply connection is made at the manual shutoff
valve located on the incoming side of the filter, regu-
lator, and lubricator. The incoming line should have a
minimum i.d. of 3/8" (10 mm). the line pressure should
be a minimum of 70 psi (483 kPa) . The pressure regulator
should be set at 60 psi (414 kPa) .

ELECTRICAL CONNECTIONS

Power is brought directly to the main control box. See
wiring diagram for proper terminal connections. The 115
A.C. and 24 A.C. volt power is provided through a control
transformer.
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The Bemis S
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4.0 OPERATING PROCEDURES

eries 1575 Poly Bag Inserter is designed to auto-
eparate, open, insert, and cuff a poly bag into a

previously opened and bottom-sealed case.
4.1 MACHINE START-UP AND SHUTDOWN PROCEDURES

3.2 Place a roll of perforated and sealed poly bags
on a mandrel and between the bag roll guides
provided. Position mandrel on bag roll mounts
(nylon v-blocks). (See Section 4.5 in this
manual for Size Changeover Procedure.)

NOTE: If optional roll lift is supplied, see that
section in this manual.

2l Lift the upper feed roll up into its latched
position and manually feed end of bag roll through
feed rolls and down behind bag separator. Unlatch
upper feed roll. (See Section 4.5 in this manual
for Size Changeover Procedures.)

e Make sure the electrical safety disconnect 1is in
the "ON" position.

4. Make sure the manual air shutoff valve is in
position (this is with the handle parallel to the
valve flow) and the main pressure regulator is set
at 60 psi (414 kPa).

kkkkkkkkkkk
* WARNING * THE INSERTING HEAD COULD FALL WHEN MACHINE
kkkkkkkkkkk IS SHUT DOWN.
= CAUTION = AIR MUST BE TURNED "ON" BEFORE STARTING
—mm======== MACHINE.

5. Depress the "START" pushbutton to start the

machine. The conveyor motor will start which
allows a case to be conveyed to the inserting
position; also, the vacuum pump motor will
start.

NOTE: There is a two-second delay to assure

all motions are in their "HOME"
positions before any motion occurs.
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MACHINE START-UP AND SHUTDOWN PROCEDURES (Cont.)

6.

10.

11.

12.

13,

14,

- Turn the "BAG FEED OFF-0ON" selector switch.to the

"ON" position; the feed rolls will feed the end
of the bag roll down between bag guides until an
electric eye is energized when the eye is ener-
gized, the bag feed jam timer will be de energlzed
unless there is a jammed bag. :

Once the electric eye ‘is energized and the insert-
ing head is in its retracted position, the bag-
opening mechanism (outer set of vacuum cups)
retracts and clamps the top of the bag, energizing
a proximity switch which extends the separating
mechanism (inner set of vacuum cups) and separat-
ing a bag from the bag roll.

As the separating mechanism extends, it de-
energizes a proximity switch which applies vacuum
to the cups and, also, will not allow the bag feed
to feed another bag. .

When the separating mechanism is fully extended,
the bottom of the bag is pulled away from the
electric eye which extends the bag opening
mechanism and opens the bag.

Once the bag opening mechanism is fully extended,,
a proximity. Switch is energized to extend insert-
ing head into the bag and then into the box (if a
box is in position to be inserted).

When the inserting head is fully into the bag, the
separating mechanism is retracted which allows
another bag to be fed down, and also turns off the
vacuum.

Once the insertinglhead is fully extended into the
box, the cuffing fingers are extended to: cuff the
bag and, after a delay, the cuffing fingers are

. retracted. Then the inserting head is retracted.

As the inserting head is retracting, the case stop

is retracted to allow the "bag inserted” case to
leave.

When the inserting’ head is fully retracted, the
cycle repeats.
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o 1575

4,1 MACHINE START-UP AND SHUTDOWN PROCEDURES (Cont.)

15. SHUTDOWN

A. To stop the machine from cycling, turn "BAG
FEED OFF-ON" selector switch to "OFF",
stopping the bags from feeding, but allow-
ing the last cycle to be completed and the
inserted case to exit. 4

B. Depress the ngTOP" pushbutton to stop the
complete machine including the conveyor
motor.

Note that "STOP" pushbuttons remain
depressed until "pulled out" and the machine
will not start.

NOTE: When the "STOP" pushbutton is pushed,
all air to the air cylinders will be
shut off.

: dodkdkk ke dok ok kok BEFORE DEPRESSING E-STOP, THE INSERTING HEAD

* WARNING * SHOULD BE COMPLETELY UP OR DOWN.
kkkkkkkhkkk

=========== DO NOT STOP MACHINE WHILE THE BAG OPENING
= CAUTION = CYLINDERS ARE EXTENDING OR RETRACTING.

4.2 MACHINE SAFETIES

1. BAG FEED SAFETY

A bag feed safety is built into the bag feed down
circuit. The bag has a certain amount of time to
energize the electric eye when feeding down. If a
bag does not feed down properly, time will run out
and stop the machine cycle.

o 2 CASE-IN-POSITION SAFETY

The machine will only complete a portion of the com-

plete cycle unless a case is in position. (The bag

will stop in the open position on the cups until a

o case is present.)
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RUNG:_

RUNG:

RUNG:

RUNG:

SEQUENCE OF OPERATION

The following steps are the programmable controls®
programmed circuit that is the brains of the machine -

(the line numbers correspond to the rung numbers on the’
wiring schematic) : .

1575D
4.3
RUNG: 1

3

4

6

8

This is the cycle start timer that is energized
when the machine is started (through conveyor
motor starter contact). It will stay energized
until the "STOP" pushbutton is pushed or either
bag feed or insert jam timer has timed out,
indicating a jam or that the "START" pushbutton
is depressed.

This is the bag feed motor drive output that,
when energized, will feed a bag into position to
be opened. To energize this output, the follow-
ing conditions must be met:

JA. Cycle start timer.must be energized.

B. Bag feed selector switch must be "ON".

C. Separate cylinder extended retracted timer
is de-energized. :

D. Bag feed eye is not blocked by bag.
E. Opening cylinders must be extended.

This is the bag feed jam timer that is energized
(starts timing) when bag feed motor output is
energized. If it times out before bag is in
position, it will signal a jam.

This is a latching relay that signals when the
separating cylinder is not completely retracted.
It is energized when the separating proximity

- switch is de-energized as the separating cylinder

begins to extend. It is reset if the machine is
shut off or a jam condition .is signaled (normally
closed cycle start timer), or when separating
reset relay is energized and separating proximity
is energized. ] . . .

. This is the separating extend relay that signals

when the separating cylinder is completely
extended. It is energized when latching relay
KRO and separating proximity are energized; -it
will hold itself until latching relay KRO is
de-energized.

Page



1575D

4.3

RUNG:

RUNG:

RUNG:

SEQUENCE OF OPERATION (Cont.)

9

10

1l

This is the separating cylinder reset relay that
will be energized when separating extend relay is
energized and, as the separating cylinder is
retracting, separating proximity switch is de-

energized. It will hold itself until separating
extend relay is de-energized.

This is the separating cylinder extend output.
When energized, the separating cylinder will be
extended. The following conditions must be made
to initially energize it:

A. Back-up eye is energized (not blocked by
a case).

B. Bag opening cylinder retracted proximity
switch is energized.

C. Bag feed eye is blocked by bag.

D. Inserting head moving down counter is not
energized.

E. Cycle start time is energized.

Tt will hold itself until either inserting head

counter is energized or cycle start timer is

de-energized.

This is the bag-opening cylinder's retract output

which, when energized, will retract the bag-

opening bar and vacuum Cups. The following

conditions must be met for it to be energized:

A. Bag feed switch must be energized but, once
it is energized, it will override bag feed
switch input.

B. Bag feed motor output must be de-energized.

C. Separating cylinder extend relay must be
de-energized.

D. Insert up relay must be energized.
E. Cycle start timer must be energized.

F. Separating cylinder relay must be
de-energized.

G. Delay relay is energized.
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1575D

4.3 SEQUENCE OF OPERATION (Cont.)

RUNG: 16

RUNG: 12

RUNG: 13

RUNG: 14

RUNG: 15

This is the delay relay that is energized when
cycle start timer is energized. .
This is the vacuum valve output which, when ener-

glzed, will turn vacuum "ON" to the vacuum cups.
It is energlzed when the. bag separating cylinder -

- extend output is energized and if cycle start

timer is energized.

This is the inserter up counter which signals
that the inserting head is completely retracted.

1t counts every time that inserting head

"proximity switch is energized by a target, as

long as the bag-opening cylinder retracted
proximity is de-energized.

The insert up counter.is reset if the machine is
shut down, or a jam condition is signaled {cycle
start timer is de-energized), or when insert up

counter is counted out (7 counts).

This is the inserter up relay which signals that
the inserting head is completely retracted. One
of the following conditions must be met to ener~
gize this relay:

A.  if. inserter up counter is energized.

B. 1if conveyor start input is de-energizeg
and inserter proximity is energized.

Cc. if there .is an inserter jam (timer 2 has
timed out) and inserter proximity is
energized,

Inserter up relay will hold itself in as long as
inserter proximity is energized. Also, if the
inserter is down, counter is energized; it will
de-energize inserter up relay.

This is the insert down counter which signals that
the inserting head is completely extended.

When the insert head down output is energized,
then every time the insert head proximity switch
is energized, a count signal is sent to the insert
down counter.
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1575D

4.3

SEQUENCE OF OPERATION (Cont.)

16

RUNG:

RUNG:

RUNG:

17

18

(Cont.)

Tt is reset when energized and insert head
proximity is de-energized (insert head begins to
retract), or when the machine is stopped, or when
a jam condition is indicated (cycle start timer is
de-energized) .

This is the insert moving down counter which
signals that the inserting head has moved down
(extended) far enough to relieve vacuum to the bag
and, also, to retract the separating cylinder.

When the insert head down output is energized,
then every time the insert head proximity switch
is energized, a count signal is sent to the insert
moving down counter. The insert moving down
counter is reset by any one of the following
conditions:

A. when the insert moving down counter is
energized and nsert head proximity is
de-energized.

B. when machine is shut down or a Jjam
condition is signaled (cycle start timer
is de-energized).

Cc. when insert down counter is energized.

This is the insert moving up counter which signals
that the inserting head has moved up (retracted)
far enough to release the case in position and
allows the next case to feed in.

When the insert head down output is de-energized
and the insert head proximity is energized, it
will send a count signal to the insert moving up
counter. The insert moving up counter is reset by
any one of the following conditions:

A. when the insert moving up counter is
energized and insert head proximity is
de-energized.

B. when machine is shut down or a jam

condition is signaled (cycle start timer
is de-energized).

C. when insert down counter is energized.

Page 4-7



4.3 SEQUENCE OF OPERATION (Cont.)

RONG: 19

RUNG: 20

RONG: 21

RONG: 22

This is the 1nsert down output which energlzes the
inserting head cylinder to extend down. It is

' energized when the following conditions are met:

A. Vacuum safety switch is énergized.

B. Separating cylinder extend relay is
energized.

C. Bagvopening extend proximity switch is
energized.

D. There is a case in position; proximity
switch is de-energized.

LN

NOTE: When insert down output is energlzed

it will override conditions "A", "B",
"Cc", and "D“,

E. Insert up delay timer is not energized.
F. Cycle start timer is energized.

This is the double insert safety that ensures that
the inserter will not insert two (2) bags into the
same case. Double insert safety output is ener-
gized when inserter down counter is energized. It
will hold itself in until case-in-position
prox1m1ty is de- energ:zed. |

This is the insert jam timer output which
spec1f1es that there is an inserter head Jam. It
is energlzed when the inserter down output is
energized and, if it times out before the head is
all the way down, it will indicate a jam and hold
itself in until the. "START" pushbutton is pushed.

This is the cuffing flngers in output whlch is
energlzed when insert down counter is energized;
it stays energized until the cuffing -finger timer
times out or the machine is shut down.
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1575/SLC-150

4.3 SEQUENCE OF OPERATION (Cont.)

RUNG: 23 This is the case stop retract output which, when
energized, will release the case that has had a
bag inserted into it. It is energized when
inserting head moving up counter is energized.
Case stop output will hold itself in until the
case-in-position input is no longer blocked by
case or machine is shut down (cycle start timer
is de-energized) .

RUNG: 24 This is the case clamp output which will not
allow the second case to move into position until
the first case is moved out. It is energized
whenever case-in-position input is blocked by a
case.

RUNG: 25 This is the insert up delay timer which is ener-
gized when the inserting head is completely down;
also, it energizes double load safety relay.

When the insert up delay timer times out, it
sends the inserting head up (de-energizes insert
head output) , setting the length that the cuffing
fingers stay out. It is energized by double
insert safety output.

RUNG: 26 When energized, this timer will send the cuffing
fingers out.

When the double load contact is energized, it
energizes the timer to start timing.

RUNG: 27 This is the bag feed time delay that assures that
the separating cylinder is back before allowing
bag feed motor to begin feeding a bag down. It is
energized when separating cylinder extend relay
is de-energized.
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1575

4.4 INITIAL SETUP AND ADJUSTMENTS

4,4.1 TRACKING CONVEYOR BELT

To check the tracking of the conveyor belt, remove
all cases from the conveyor, turn bag feed "ON-OFF"
selector switch to the "OFF" position. Next,

start machine and, if the belt does not track
properly, adjust either side of the take-up pulley.
Once this is done, let run five minutes to be sure
of no creepage. :

4.4.,2 INSERTING HEAD

. NOTE: See Bag Changeover Section in this manual
or any adjustment . on the inserting head
that pertains to the bag or case size.

1. INSERTING HEAD DOWN POSITION

Adjust the inserting head rod end so that,
when the head is completely down, it is
1/2" (13 mm) above the conveyor's belt.
This will prevent the inserting head from
applying any pressure on the conveyor when
inserting a bag into a box. See Figure
4.4,2-1,

LOOSEN JAM NUTS
1 TO ADJUST INSERTING
I HEAD UP OR DOWN

INSERTING HEAD

%

CONVEYOR L 1/2" (13 MM)

FIGURE 4.4.2-1
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4.4.2

INSERTING HEAD (Cont.)

2, INSERTING HEAD UP-AND-DOWN TARGETS

NOTE :

—

These flags pertain only to the

photo reflective targets that
indicate inserting head is
completely up Or down.

INSERTING

HEAD UP

with head
photo eye
center of
get. See

INSERTING

Turn on machine (with air "ON") and,

up, be sure the reflective
is approximately in the
the inserting head up tar-
Figure 4,025

HEAD DOWN

Shut off machine when the
head is completely downi
reflective photo eye is approximately
in the center of the inserting head
down target.

INSERTING HEAD UP
REFLECTOR

inserting
be sure

See Figure 4.4.2-2.

REFLECTIVE PHOTO EYE

e

INSERT HEAD IN
UP POSITION

VERTICAL CYL MOUNT

" INSERT HEAD (DOTTED)

IN DOWN POSITION -"\\}E—

41

INSERTING HEAD
DOWN REFLECTOR

FIGURE 4.4.2-2
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4.,4.2 INSERTING HEAD (Cont.)

3. _INSERTING HEAD'S SHOCK ABSORBERS

The shock. absorbers must be mounted in a
position such as -- when the head is
completely up or down, it contacts the
shock absorber rod but the shock absorber
is not bottomed out. ©See Figure 4.4.2-3.

=======sSsS== ' "IF THE SHOCK ABSORBER BOTTOMS OUT,
= CAUTION = THERE WILL BE A DEFINITE LIMITATION
sm===moozaz AS TO THE LIFE SPAN,

SHOCK ABSORBER ROD BUMPER
INSERTING . HEAD DOWN —\

C : 5

MUST NOT BOTTOM SHOCK OUT \.T
WHEN SHOCK ABSORBER Y]
(TOP OR BOTTOM)DOES NOT T
- ~BOTTOM OUT (OR USE ITS ? R
FULL STROKE) | ! !
[ <
- \
////’f
d N
| _// SHOCK ABSORBER
ADJUST SHOCK ABSORBER UP I~ FIGURE 4.4.2—3

~~--OR_DOWN BY LOOSENING JAM NUT

FIGURE 4.4.2-3
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4.4.2 INSERTING HEAD (Cont.)

4. The insert mount brackets should be
tapered from the cuffing brackets to the
lower tie plate. The taper should be
angled as much as possible and seill fill
out the box with the bag. See Figure
4.4.2-4.

CUFFING BRACKETS

LOOSEN BOLTS AND
ADJUST THRU SLOTS

INSERT MOUNTS

TAPER

LOWER TIE PLATE

° FIGURE 4.4.2-4

Page 4-.13



T0 AR —
BLAST TUBE

AIR BLAST MOUNT
LOOSEN TO ADJUST
AIR BLAST NOZZLES

AIR BLAST REGULATOR

Locate the air-blast -nozzle {located in front of
the bag feed roller on, the separating plate) and
the small regulator (located on the front port
of the separating cylinder). With machine run-
ning and bag feed "OFF", adjust this regulator
to approximately 3 - 5 psi of flow. Physically,
be sure there is some air flow coming through
the air blast nozzle at this time. See Figure
4.4.3-1.

NOTE: If there is a definite air circulation
problem within the plant, this regulator
may have to be readjusted.

REGULATOR—ADJUST
\(J;V[IETTH C%L}'\f\CEK KNOB TO
R
CT PRESSURE FRONT PORT

> OF SEPARATING
el ol CYLINDER

/

o

SEPARATING PLATE

AIR BLAST TUBE NOZZLES
MUST BE FACING DOWN

FIGURE 4.4.3-1
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o 4.4.4 VACUUM VALVE RELIEF VALVE

Locate this relief valve (near the vacuum pump)
and adjust in or out yntil the vacuum reads at
least 25" of vacuum when no vacuum ig at the
yvacuum Cups. See Figure 4.4.4-1.

|

TIGHTEN HEX HEAD TO
INCREASE VACUUM (HOLD

BOTTOM PIN SO THAT D ¢
TURN, ALSO). i S

ACUUM RELIEF VALVE

FIGURE 4.4.4-1

4.4.5 CYLINDER CUSHIONS, SPELD, AND ROD END SETTINGS

33 AIR CYLINDER CUSHIONS

Adjust cushion on all cylinders (both front
o and rear cap —- except for small bore oOr

stroke cylinders which do not have cushions) .
By adjusting the cushions properly, all
abrupt stopping will be removed at the end
of the cylinder strokes.

To adjust the cushion, turn screw in
completely; next, turn out approximately
one—-quarter turn at a time until a smooth ,
gquiet action takes place at the end of the
cylinder strokes. See Figure §.4:5-L.

gu

AR vUNDER (@ T

CUSHION ADJUSTMENTS

FIGURE 4.4.5-1
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4.4.5 .C¥LINDER_CUSHIONS, SPEED, AND. ROD END SETTINGS (Cont.)

2. CYLINDER ROD END SETTINGS

A. INSERT HEAD CYLINDER

Adjust this cylinder's rod end as
-~explained in Sectlon 4.4.2 of this
. manual.

. - B. SEPARATING BAG CYLINDER

Adjust the rod end of this cylinder
so that the vacuum cups (be sure
these are adjusted correctly first;
see Section 4.4.6 of this manual)
do not interfere with the inserting
head going down when the cylinder
is completely extended See Figure
4.4.5-2,

- INSERTING HEAD T
_\5S\\ﬁ — VACUUM CUPS
\ CYLINDER HEAD

IS FULLY EXTENDED

H i

SEPARATING
AIR CYLINDER

lee— CLEARANCE

FIGURE 4.4.5-2
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C

4.,4.5 CYLINDER CUSHIONS, SPEED, AND ROD END SETTINGS (Cont.)

2. CYLINDER ROD END SETTINGS (Cont.)

C. BAG-OPENING CYLINDERS

These cylinders are set automatically
at assembly. To recheck this, be sure
the cylinder's rod stud is completely
threaded into the mating hexagon
spacer on the outer opening bar. If
there is binding on these cylinders
as they extend, check the shim spacer
on the outer vacuum bar to be sure
they are properly assembled. See
Figure 4.4.5-3.

SHIMS ON INNER BAR MUST BE
POSITIONED AS SHOWN FOR GUIDE BARS

INNER VACUUM BAR
(- L ﬂj
I -

CYLINDER MUST BE THREADED
IN COMPLETELY
|

= =

OUTER VACUUM BAR—/
HEX BUSHING FIGURE 4.4.5-3

D. CUFFING CYLINDERS

These four cylinders should retract
and extend to approximately same
position.

NOTE: If a cylinder seems to be
sticking, first check to see
that there is no binding of
the cuffing finger mount as

it travels through the nylon
|

guides. If so, loosen nylon
guides and let cylinder self-
adjust the guides and then
retighten.
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4.4.5 CYLINDER CUSHIONS, SPEED, AND ROD END SETTINGS (Cont.)

2.

-

CYLINDER ROD END SETTINGS (Cont.}

E. CASE STOP CYLINDER (ON CONVEYOR)

Adjust the rod end of this cylinder
- 50 that, when it is completely
retracted, the case stop does not
extend beyond conveyor guide rail.
See .Figure 4.4.5-4.

F. CASE CLAMP CYLINDER (ON CONVEYOR)

Adjust the threaded rod on this
cylinder so that the clamp pad does
not,extend beyond the conveyor's
guide rail. See Figure 4.4.5-4.

EDGE OF CONVEYOR GUIDE RAILS
CLAMP
e PAD

FIRST ADJUST BRACKET
BACK BY LOOSENING
Tt BOLTS IN SLOT AND

ADJUSTING

ADJUST THREADED ROD
TO MOVE PAD BACK
OF FORTH

FIGURE 4.4.5-4
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4d.4.5 CYLINDER CUSHIONS, SPEED, AND ROD END SETTINGS (Cont.)

Fs FLOW CONTROL SETTINGS

The location of the flow controls are
explained and illustrated as follows:

A. ALL CYLINDERS (EXCEPT BAG OPENING AND
CUFFING FINGERS)

The flow controls for these cylinders are
located on the valve bank in back of the

VALVE BANK IN BACK machine. See Figure 4 &.5-5.,
VifF BAG INSERTER
\

USE SCREW DRIVER
TO ADJUST FLOW CONTROLS

VALVE BANK BASE
(GRAY)

FIGURE 4.4.5-5

RETE TR
— w

VALVE (GREEN)

O

BAG-OPENING CYLINDERS

The flow controls for these two cylinders
are under the main mount plate for the
separating and opening portion of the bag
inserter. They can be accessed from the
front of the machine. See Figure 4.4.5-6.

Adjust these cylinders for an extend
stroke speed that is a moderate speed but
not too fast that the bag does not open.
The retract stroke speed can be faster
than the extend stroke (as long as it is
not so fast that it is detrimental to the
machine's life expectancy) .

MOUNT PLATE:

7z !
e 4 {
Nl

e & / MAIN BAG OPENING /SEPARATOR

~

FLOW CONTROLS

FIGURE 4.4.5-6
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4.4.5

CYLINDER CUSHIONS, SPEED, AND ROD END SETTINGS {Cont.)

3.

-FLLOW CONTROL SETTINGS . (Cont.)

C. CUFFING FINGERS

The flow controls for these four cylinders
are needle valves which just control the
extend stroke of the cylinders (the
retract air ‘is not controlled), and are
located on the top of the inserting head.
Adjust these controls so all cylinders
extend together and do not extend so
rapidly that they poke holes in the bag
during thelr extend stroke. See Figure
4.4.5-7.

UPPER TIE PLATE OF
INSERTING HEAD

““'ﬁ-MANiFOLD MOUNTED ON

Q H\Q\ TOP OF INSERTING HEAD
FLOW CONTROLS

FIGURE 4.4.5-7

D. INSERTING HEAD CYLINDER

The extend stroke of this cylinder should
be of a moderate speed. A good rule of
thumb is that it should be fast enough so
that the bag does neot fall away from the
inserting head as the vacuum releases the
bag. The retract stroke should be set so
its speed is not detrimental to the life
expectancy of the machine.
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4.4.5 CYLINDER CUSHIONS, SPEED, AND ROD END SETTINGS (Cont.)

3. FLOW CONTROL SETTINGS (Cont.)

E. ALL OTHER CYLINDERS

e The cylinders on the conveyor and the
separating cylinder should all have a
moderately rapid extend and retract
stroke. Two reasons for this are --
so that the separating cylinder
separates the individual bag from the
roll quite abruptly and retracts
completely before the next bag is fed
down; the cylinders on the conveyor
should be able to bring in the next
case to be inserted without much hesi-
tation so that the operational speed
is not slowed down.

o 4.4.6 INITIAL VACUUM CUP AND BAG-SHIFTING BUMPER ADJUSTMENT

With air "OFF":

i Loosen cup clamp SCLew and position the
bellows of each rear cup 3/4" (18 mm) from
the front edge of rear vacuum bar. Also,
pivot the outside rear shifting bumpers
until the top of each bumper is flush with
the top of the vacuum Cups. Lock cups in
place. See Figure 4.4.6-1.

24 Loosen Jjam nuts on threaded rod bumper
mounts and adjust until bumpers are€ flush
with the bellows of the rear vacuum CupsS-
Lock in position. ©See Figure 4.4.6-1.

S5t Manually retract the front vacuum bar until
the cam follower contacts the stop pad.
Loosen and adjust the front vacuum cups to
a 7/16" (11 mm) dimension between front and
rear cup mount, keeping the front shifting
bumpers flush with the top of the vacuum
cups. See Figure 4.4.6-1.
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4.4.6

INITIAL VACUUM CUP AND BAG-SHIFTING BUMPER ADJUSTMENT

NOTE :

(Cont.)

Loosen jam nuts on threaded rod bumper
mounts and turn out the front shifting
bumpers until they contact the rear shift-
ing bumpers plus one turn to allow the
bumpers to compress when the machine is in
operation. See Figure 4.4.6-1.

Shifting bumpers are located on 'inside'
of adjustable vacuum cup when using
gusseted tube and on 'outside' when using
flat tube bags.
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KEXTRA SET OF SHIFTING BUMPERS (BOTH ENDS) FOR

SHIFTING BUMPER ADJUSTMENT

4.4.6 INITIAL VACUUM CUP AND BAG-
{Conkt.)

FLAT TUBE BAG 1/2" (13 MM) FROM EDGE OF BAG

%Easﬁ__—__l__. J:EE—:L

%:J:i—.l r—l:—:fu:j r“’:Lf"l

: : : ! f

|

]
I 1
| 11

RO 1 5

—

T
sl
el
= — =
::E iz
S
RS

Pt
-—-—-'__F_'—.-

AT r'--.:ﬁr*\j T = L_T_

-
—

L_3/4 (18 MM)

7/16” (11 MM) — SUMPER STOP

FACE OF REAR VACUUM CUPS AND SHIFTING
BUMPER IN LINE WITH BACK UP BAR

ACK UP BAR

SHIFTING BUMPER POSITION FOR FLAT TUBE BAGS
SHIFTING BUMPER POSITION

FOR GUSSETED BAGS L
; 30
,’\t F; ,', I‘ ;ii“frﬁ\
i ¥ ,/_L\ ? i > ‘II__‘ ’
" X ] \ I '
\\ \\T// \J,/i I | l\J’/ /)K%:{ o
5 /Cf 7 R
OSEN HANDLE , P,
ADJUST s 1/2 CASE LENGTH | ~
V 3/8" (9.5 MM)
" (19 MM) —=

|« CASE LENGTH — 3/4
FIGURE 4.4.6-1
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4.4.7 LIMIT SWITCH, PROXIMITY SWITCHES, AND VACUUM SWITCH

1. LIMIT SWITCH 1-LS AND 2-LS

These limit switches are door safety interlock
switches. They should actuate when the access
doors are closed and not allow the machine to
'start when the access doors are open.

NOTE: All proximity switches have an LED
indicator which shows the proximity
switch is energized. All proximity
switches should be set approximately
3/16" (4 mm) from target.

2. _ PROXIMITY SWITCH 1-PR

This proximity switch is energized when the
bag-opening cylinders have completély
retracted.

3. PROXIMITY SWITCH 2-PR

This proximity switch is energized when the
bag-opening cylinders have completely
extended. :

4. PROXIMITY SWITCH 3-PR

This reflective photo switch informs of the
location of the inserting head by reading
targets on the head as it is moving up or
down and then initiating. counters. (See
Changeover Section for set-up of the targets.)

The settings for this switch should be a
light operation (turn light/dark operator
screw fully clockwise). The "GAIN CONTROL™
screen {sensitivity setting) should be
adjusted so it reads off the reflective
targets, but nothing beyond this. See Figure
4.4.7-1.
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v\l L LIMIT SWITCH, PROXIMITY SWITCHES, AND VACUUM SWITCH
’ (Cont.)

4y (Cont.)

5 @

N i
"AID" System LED Indicator ——{0, ©

\—- GAIN Control

LIGHT/DARK OPERATE switch —

\\\\\\" CABLE

O-
[

FIGURE 4.4.7-1

O Do PROXIMITY SWITCH 4-PR

This reflective photo proximity switch checks
to make sure a case is in position so a bag
can be inserted. It should be set so a case
energizes the switch as it is coming into
position and is energized until case is
completely clear of case stop. See Figure

I ] 4.4.7-2.
T

A

:\\ CASE |

'ASE STOP \

'\\d_ \_\‘ %

___71_ ) X
\ X

/[ N

i - i% Nex REFLECTIVE TAPE

ZSTATIONARY GUIDE RAIL

:;ADJUSTABLE(RNDE RAIL

4—PR PROXIMITY PHOTOEYE

o THE CASE MUST BLOCK BEAM UNTIL IT GOES
PAST CASE STOP (THAT IS THE REASON FOR IT
BEING ANGLED)  EIGURE 4.4.7-2
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4.4.,7

LIMIT SWITCH, PROXIMITY SWITCHES, AND VACUUM SWITCH
- ' (Cont.)

6. PROXIMITY SWITCH 5-PR
This proximity switch indicates through a
latching relay and relays that the separating
cylinder is retracted or extended.

7. PROXIMITY SWITCH 6-PR.
This diffused photo proximity switch informs
one that there is a case at the case stop or
that a case has broken the eye and initiated
the circuit to complete the opening of the
bag circuit. It should be adjusted so it
energizes when a case passes it on the
conveyor -

8. VACUUM SWITCH 1-VS

This vacuum switch checks to be sure that a
bag has been opened by the vacuum cups. It
should be set so its contacts close when
there is vacuum and open when vacuum fails
on the cups. See Figure 4.4.7-3. ’

PROPER SETTING
(

‘QC?JUST KNURLED KNOB FOR

| .—— MAIN
CONSOLE 'ON
MACHINE

L[__ﬁ@LL ______ J)

ZVACUUM SWITCH LOCATION

FIGURE 4.4.7-3
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4.4.7 LIMIT SWITCH, PROXIMITY SWITCHES, AND VACUUM SWITCH
' (Cont.)

2. BAG FEED EYE 1-PC

NOTE: See Changeover Section of this manual
for adjustment when changing bag size.

To set the sensitivity, place poly bag in
front of eye. After turning sensitivity
screw completely down, turn until LED light
comes "ON"; next, make an addition one-half

turn to assure sensitivity is adequate. See
Figure 4.4 .7-4%

S ED LIEH
1y O/ )
| SENSITIVITY ADJUSTMENT

() TOP OF BAG FEED
L dasTe ey aibe
N

FIGURE 4.4.7-4

4.4.8 MOTOR CONTROL 1-MC

This motor control controls the speed of the bag
feed rolls. The initial setting of the dial
should be set at 80% and may be increased or
decreased to accomplish optimum speed or machine
operation. (See Trouble-shooting Section for
changing time on programmable controller to
prevent false jam condition.)

Refer to separate motor control operation
instructions in Section 9.0 of this manual for
general operation and troubleshooting.

For proper d.cC. motor acceleration and deceler-—
ation, the current limit forward and current
limit reverse potentiometers should be set at
1/4 turn from maximum (fully clockwise) . See

o o "Figure 4.4.8-1.
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STATIC POINTS

DIRECTLY PERPENDICULAR

TO BAG

MOTOR CONTROL 1-MC {Cont.)

ST 18F T EEMELLT B
e o (Begbiil LG
S| [S] #3883 [~

FIGURE-4.4.8-1

STATIC ELIMINATOR

The static eliminator should be assembled properly
before shipment. To assure this, check to see
that it is behind bag as bag is being fed from
roller. Its best location is approximately 1/8"
(4 mm) from bag. Also, check to be sure static
points are directly perpendicular to bag as it is
being fed down. See Figue 4.4.9-1.

FEED ROLL

b ———

1 /8”-

FIGURE 4.4.9-1
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4,4.10

EASE-ON VALVE

This valve is located in back of inserter; its
purpose is to allow air to slowly build up in
cyinders so there is no slamming after a restart.

To set this time, turn the adjusting screw,
located at the top side of valve, until a desired
buildup to full pressure is obtained. See Figure
4.4.,10=-1.

L ADJUSTMENT
?3__/ SCREW IS ON
THIS SIDE IN

OPENING AT
TOP OF VALVE

EASE ON VALVE

N

FIGURE 4.4.10-1
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4.5 BAG SIZE CHANGEOVER ..

*dkk KKK KK KK ALL ADJUSTMENTS SHOULD BE MADE WITH AIR

* WARNING * AND ELECTRICAL POWER TURNED TO "OFF",
kkkkkkthkkk o

4.5.1 BAG ROLL SETUP

1. Place a roll of perforated and sealed poly
bags on mandrel provided and set on bag
roll mounts with end of bag roll coming
off of bottom toward feed rolls first.
Center roll of bags on machine by loosen-
ing bag roll hubs and moving bag roll to
proper location (see Figure 4.5.1-1).

2. Lift upper feed roll into its latched
position and manually thread the end of
the bag roll through the feed rolls and
down behind the bag separator. Unlatch
feed roll (see Figqure 4.5.1-1}.

3. A hand knob is provided to chénge the
location of the bag roll without changing
the bag roll hubs (see Figure 4.5.1-1).

4, After roll is in position,,be sure to

reposition bag drag so it will not allow
bags to roll forward (see Figure 4.5.1-1).
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BAG SIZE CHANGEOVER (Cont.)

g | BAG ROLL SETUP (Cont.)
BAG ROLL HUB
/— ROLL OF BAGS
| L e Y
| = $
‘ ‘n ‘ EQUAL SPACE
H : i BAG GUIDE

RAIL

SEPARATOR

———
-
- =

i e
PIVOT BLOCK

LOCKING COLLARS
HAND KNOB

BAG DRAG

e e

BAG

WEB

FEED ROLLS

PIGURE 4.5.1-1
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4.5 BAG SIZE CHANGEOVER (Cont.}

- . 4.,5.2 BAG-OPENING (CASE WIDTH) _ADJUSTMENT

The case width change is made by first loosening

- - - four (4) clamp handles located on the inside of
the machine (two on-each side) and cranking the
bag-opening mechanism as far out as possible.
Let head come back by manually retracting the
cylinder stop. '

Now the bag-opening mechanism can be cranked
"IN" to a position where it clears the inserting
head by approximately 1/4" (6 mm) and tighten
the clamp handles {see Figure 4.5.2-1}.

) THE OUTER VACUUM CUPS MUST CLEAR
- — = - L INSERTING HEAD (WHEN IT IS DOWN)
e BY 1/4" (6 mm) .

OUTER VACUUM BAR _\ . WTH BAG OPENING CYLUNDERS EXTENDED,
l
i

CRANK HANDLE TO A S5

ADJUST OUTER VACUUM | INSERT |

BAR : HEAD {
=

| T Dt -

i
4

(OOSEN (4) HANDLES BEFORE ADJUSTING
OPENING BAR IN OR OUT
A A
il 1

I ]

FIGURE 4.5.2-1
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4.5

BAG SIZE CHANGEOVER (Cont.)

4.5.3 VACUUM CUP AND BAG-SHIFTING BUMPER CHANGEOVER

1. When setting vacuum
only the outer cups
Adjust these cups t
the case length and
the center of the mac

R.5.3-1)%

2. An extra set of
provided with flat tube bags.
be adjusted in line with existil
bumpers and 1/2"
edge of the face of t

4.5.3=1);

shifting bumpers are

These should
ng shifting
(13 mm) dimension from the

he bag (see Figure

cups for size change,

have to be adjusted.

o a dimension egqual to
an equal distance from

hine (see Figure
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4.5

O

BAG SIZE CHANGEOVER (Cont.)

4,5.3 VACUUM CUP AND BAG-SHIFTING BUMPﬁR CHANGEOVER (Cont.)

T e

FACE OF REAR VACUUM CUPSIAND SHIFTING
BUMPER IN LINE WITH BACK UP BAR

EXTRA SET OF SHIFTING
BUMPERS (BOTH ENDS) FOR
FLAT TUBE BAG 1/2" (13 MM)
FROM EDGE OF BAG

™= Elgﬁ:]—\ ” = UHJ#Jj , [_ﬂ—i% rlJl“w
BN EZZ N B FEE I
AT = L/
T T
—3/4 (18 MM) BUMPER STOP p

7/16" (11 MM) —

SHIFTING BUMPER POSITION FOR FLAT TUBE BAGS
SHIFTING BUMPER FOSITION
FOR GUSSETED BAGS

SN ‘ ‘ A
//L‘/\ -%j_ _e?_ ¢ N /
// Pt P ™
| '—\f' "—'_\f‘ 1 4
\ \
\ v =l = )7’_{ /
/ 17 NEN \
LOOSEN HANDLE ,/ /] A\
TO ADJUST <"1 1/2 CASE LENGTH |___ .
V '3/8” (9.5 MM) ¥
- CASE LENGTH — 3/4" (19 MM) —= |

FIGURE 4.5.3-1
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4.5 BAG SIZE CHANGEOVER (Cont.)

4.,5.4 BAG LENGTH CHANGE ADJUSTMENT

The bag length change is accomplished by loosen-
ing the hand knob that mounts the bag feed stop
eye to the bag guides, and moving the eye either
up or down SO the eye is actuated when the top
of the bag is 1/4" (6 mm) above top of vacuum
cups or approximately even with bottom of
separator (see Figure 4.5.4-1) .

SEPARATOR
BAG WEB

PERFORATION

e eom 4 | (-
T T

FIGURE 4.5.4-1
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4.5.5 INSERTING HEAD CHANGE AND ADJUSTMENT

1. To change the inserting head, two (2) 1/4"
o.d. air 1lines, tubing -support, six (6)
cap screws, and photoeye 3PR must be
removed. - Once this is completed, the
complete inserting head assembly including
the cuffing fingers can be removed and
replaced by the new inserting head
assembly (see Figure 4.5.5-1).

REMOVE CAP SCREWS (4)
REMOVE PHOTO EYE FROM
MOUNT

*UPPER TIE BAR p

¥1/4" 0.D. AIR LINES

*TUBING SUPPORT

.CONNECT TUBING HERE

R 3
\ﬁxﬁ“‘~—*cumE TUBE
ir i
REMOVE CAP SCREW (2) | - *LOWER TIE BAR
] | _ | P
N gl
\A_J\\\//}VHAJL_L/

"FIGURE 4.5.5-1 é::)
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g.555 INSERTING HEAD CHANGE AND ADJUSTMENT (Cont.)

2is

CASE

SETSCREWS

When adjusting cuffing fingers to cuff the
top of the bag properly, loosen two (2)
setscrews in each plunger tube and one (1)
cap screw at top of inserting head assem=
bly. This allows the cuffing finger
assembly to be pivoted to a point in line
with the corner of the case (see Figure
4.5:.5-2) .

CUFFER BRACKET

NOTE: Cuffing fingers may also be raised or

'

lowered at this point by loosening a
cap screw at top of inserting head.
The initial setting for vertical
adjustment should be 3/4" (19 mm)
from the top of the case flaps to the
bottom of the cuffer bracket side
plates (this dimension may have to be
increased if the bag pushes the case

——..flaps while cuffing) .

Ay v

CUFFING BRACKET

3/4" (19 mm)

INSERT MOUNT
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4.5.6 ~ INSERTING -HEAD- TARGET ADJUSTMENT

l.

NOTE: See Initial hdjustment Section for head-up-

and-down target adjustments.

"INSERTING HEAD MOVING DOWN

When this target is seen by the eye and its

counter counts out (through programmable
controller), it will release vacuum from
bag and retract separating cylinder.

Its location is the third target down from
the top. Adjust the target up to release

vacuum earlier and adjust down to release

vacuum later. : |

This target should be adjusted so that
vacuum releases when the inserting head has
reached the bottom of the bag (see Figure
4.5.6-1).

INSERTING HEAD MOVING UP

When this target is seen and its counter
counts out (programmable controller), it
will release the case and allow a new case
to advance. .

Its location is the second-target from the
top. Adjust the target up to release case
later and adjust the target down to release
case earlier.

This tafget should be adjusted so that the

inserting head has just cleared top of case
on its retract stroke (see Figure 4.5.6-1).
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R5.6

INSERTING HEAD TARGET ADJUSTMENT (Cont.)

INSERT HEAD UPPER FLAG
(SEE INITIAL ADJUSTMENTS)

PPER PLATE OF
ISERTING HEAD

e

gl

el

SEN BOLTS TO ADJUST
R DOWN o

Y
i

VERTICAL CYL MOUNT

PHOTO EYE (MOVES UP & DOWN
WITH HEAD)

INSERT HEAD MOVING UP FLAG
ADJUST SO INSERT HEAD IS
COMPLETELY OUT OF CASE ON
RETURN STROKE

INSERT HEAD MOVING DOWN FLAG
ADJUST SO INSERT HEAD IS

COMPLETELY IN BAG ON EXTEND
STROKE

INSERT DOWN FLAG
(SEE INITIAL ADJUSTMENTS)

FIGURE 4.5.6-1
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4.5.7 CASE STOP CLAMP ADJUSTMENT AND GUIDE RAIL ADJUSTMENT

1. The case stop is adjusted by loosening two
(2} handles and sliding it to desired
location. To determine the best location,
manually position a case in the load
position and shut off the air to the
machine. Lower the inserting head into the
case and slide the case stop over-until it
contacts the case. Check to make sure the
inserting head is not dragging or touching
any side of the case as this will cause
the bag to be pulled out of the case when
the inserting head is withdrawn once case
stop is in proper location. Retighten
handles (see Figure 4.5.7-1).

2. The case clamp is adjusted by loosening
two (2) 3/8 - 16 n.c. cap screws and
sliding the clamp cylinder to a point
that will clamp the second case when the (::)
first case is in the load position (see (
Figure 4.5.7-1).

_NOTE: There must be a gap between two Eéses
to assure proper cuffing of case in
case stop. ’

3. Adjust the outside guide rail to approxi-
mately 1/4" (6 mm) more than container
width. Also, adjust the entry end of
conveyor angle, so case either falls into
guides properly or transfers from another
conveyor properly (see Figure 4.5.7-1).
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: a5 .1 CASE STOP CLAMP ADJUSTMENT AND GUIDE RAIL ADJUSTMENT
STATIONARY GUIDE RAIL (Cont.)

_1/4" GAP BETWEEN CASE ] | gg%_:gg ﬁC\AgES(MiNlMUM) GAP
AND GUIDE RAIL o

i

| \

1

| /— ADJUSTABLE GUIDE RAIL
=

Wi =
G s —“9 LOOSEN HANDLES TO ADJUST
- ' GUIDE RAIL

=

CASE STOP LOOSEN HANDLES TO LOOSEN BOLTS TO ADJUST

ADJUST CASE_STQB CASE CLAMP
FIGURE 4.5.7-1

\\/’I,T\/‘T

-+
1
\
|
ik
o
1

e

° 4,5.8 ROLLOVER BAR (OPTIONAL WITH FLAT TUBE BAG)

Adjust the rollover bars so they are directly
above each minor flap. The distance between
minor flap and rollover will vary depending
upon case depth (see Figure 4.5.8-1).

LOOSEN CLAMPING COLLAR
TO ADJUST

ROLLOVER BAR

ROLLOVER
i BAR INSIDE EDGE
' - MUST BE IN LINE
o WITE OUTER
TR et EDGE OF CASE'S
2" (48 mm) .
MINIMUM | | P MINOR FLAPS
CASE

FIGURE 4.5.8-1
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OPTIONAL ROLL LIFT

The optional roll lift is a motorized lifting mechanism
used to raise a full roll of poly bags into position to
allow the roll of bags to be manually rolled forward
along the bag guide rails to the feed position.

4,6.1 OPERATION

1. Place a roll of perforated and sealed
poly bags on mandrel provided. Place
mandrel on roll racks, with end of bag
roll coming off of bottom and going
toward feed roll. Center roll on
machine (see Changeover Section).

2. Press roll into lift mechanism until
mandrel drops into notches in the roll
racks. .

3. Press "ROLL LIFT" pushbutton and hold
until roll is lifted and drops onto
bag guide rails at the top of the
machine.

4. Manually move the bag roll to "FEED"
position. -

4.6.2 ADJUSTMENTS

1. Adjust roll racks so chain will not hit
"mandrel:; this is an initial setting
and, once set, it should not have to be
changed (see Figure 4.6.2-1).
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4.6.2 ADJUSTMENTS (Cont.)

AG GUIDE RAILS

LIFT CHAIN

3
Y o

ROLL LIFT PU SHBUTTON

/—OUTER GUARD

(FAR SIDE) —\

L

\

MANDREL

MAIN CONTROL BOX

(FAR SIDE) ROLL RACKS

|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
l
|
1
|
1
|
|
1
|
|
|
I
|
|
!
|
l
|
|
i
|
!

T TR

INSERTER FRAME

FIGURE 4.6.2-1
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4.7 OPTIONAL BAG CLAMP

4,7.1 DESCRIFPFTION

The bag clamps are used. to assist in holding the
bag onto the vacuum cups as the inserting head

is moving into the bag. This option is used for
heavy bags (above 2 mil} or long bags (above 30").

4.7.2 ADJUSTMENTS

1.

Initial setting of bag clamps should be
made with the air shutoff valve in the
"OFF" position- (see Figure 4.7.2-1).

With the vacuum cups and bumpers moved to
their extended positon, manually extend
the bag clamps' cylinders and adjust the
rod end on each cylinder so the bag
clamps contact the bumpers (see Figure
4,7.2-1).

When adjusting the bag clamps for the bag
face width, the clamps are set to contact
the center two (2) bumpers on both the
front and rear vacuum bars. In most cases,
this is a one-time setting and will not
have to be changed unless a very wide face
bag is used and another set of bumpers are
added; at which time, the clamps would be
moved to the added bumpers (see Figure
4.7.2-1).

If a case width change is being made, four
(4) clamp screws must be loosened and the
outer bag clamps assembly moved "IN" or
"OUT" to clamp on the bumpers again as
they move when the case width changes (see
Figure 4.7.2-1).
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4.7 OPTIONAL BAG CLAMP (Cont.)

4.7.2 ADJUSTMENTS (Cont.)

CYL f12

BUMPERS ON FRONT
VACUUM BAR

- S

CLAMP SCREWS

WHEN MAKING A

h 0SEN HANDLES
CASE WIDTH CHANGE

PIGURE 4.7.2-1

BAG CLAMPS (4)
(USUALLY SET ON CENTER
SET OF BUMPERS; MAY
MOVE TO NEXT SET IF BAG
FACE IS VERY LARGE)

Page 4-45



OPTIONAL BACK-UP.EYE 2-PC

This optional photo eye 2-PC will check upstream
conveyor to see boxes (that have had bags inseéited in
them) and, in turn, will not allow bag inserter to
insert bag in box until the eye is clear of box .

Set this eye on "LOW® and "DARK". Also, adjust the
sensitivity so it energizes when it sees a case but
does not give a false signal for anything beyond the
conveyor.

Adjust the on delay timer so that, as a case passes
the eye, it will not energize, but if a case remains

in front of the eye for a short period of time, it
will energize. '

; /-SENsrner SCREW:
//,f N
_ S LED

| _— TWO-WAY TIME

| DELAY MODULE
/V/// o

DK LT |ON O PHOTOSWITCH HEAD

oFF O
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5.0 SAFETY PRECAUTIONS

GENERAL PRECAUTIONS

1s

5.id SPECI

chine adjustments, always stop
pushbutton

Whenever making ma
the machine by depressing the "STOP"
and exhaust the air supply.

t be performed unless all
n disconnected.

Maintenance must no
power (air and electrical) has bee

Do not operate the machine without all guards in

place.

FIC CAUTIONS AND WARNINGS

kkkkkkkkkkk

* WARNING *
Fokkkokokkkkkk

kxkkkkkkkkkk

* WARNING *
Kokok ok ok ok dok ok ok

khkkkkkkkkkk

* WARNING *
kkkkkkkxhKk

kkkkkkkkkkk

* WARNING *
Kkkkkkkkkkk

===========

m=mm======E==E=

DO NOT THREAD A NEW ROLL OF BAGS THROUGH FEED
ROLLS UNLESS ALL POWER HAS BEEN DISCONNECTED.

WHEN THE "STOP" PUSHBUTTON IS DEPRESSED, THE
MACHINE WILL RESET TO ITS "START" POSITION.

THE INSERTING HEAD WILL FALL WHEN MACHINE IS
SHUT OFF ELECTRICALLY.

STOP THE MACHINE WHEN THE INSERTING HEAD IS
COMPLETELY UP OR DOWN.

AFTER A SIZE CHANGE, BE SURE THAT ALL MACHINE
ADJUSTMENTS HAVE BEEN PROPERLY MADE BEFORE
TURNING ON THE AIR AND STARTING THE MACHINE.

RTING HEAD
AT THE SAME

DO NOT MANUALLY OPERATE THE INSE
"DOWN™ AND THE BAG OPENING "IN
TIME.

DO NOT TURN MACHINE "ON" WITHOUT FIRST
TURNING ON AIR.
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5.0 SAFETY PRECAUTIONS (Cont.)

5.2 SPECIFIC CAUTIONS AND WARNINGS {(Cont.)

=====s====== WHEN INSERTING HEAD IS COMPLETELY DOWN, BE
= CAUTION = SURE IT DOES NOT RUB ON CONVEYOR BELT.

=====zcz==== DO NOT STOP MACHINE WHILE THE BAG OPENING
= CAUTION = - CYLINDERS.L ARE EXTENDING OR RETRACTING.
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6.1

6.0 MACHINE MAINTENANCE REQUIREMENTS

CONTROL-RELATED MAINTENANCE

Tegh Check vacuum hose filter periodically for accumula-
tions of dirt and dust.

24 Check pnuematic air line filter once a day for
accumulations of dirt and water. Water left in the
filter will overflow into air lines and damage
valves and cylinders.

o Be sure to periodically add 10W SAE oil to the air
lubricator to keep valves and cylinders lubricated.
Set lubricator to about one drop every 15 to 20
cycles (see Data Sheets in rear of manual for this
setting) .

4, Periodically check vacuum pump oil level and add
as required. Special replacement oil is available
from Bemis (see Data Sheets in rear of manual for
additional maintenance concerning vacuum pump) .
Also, check vacuum pump gauge for adequate vacuum
(at least 25" of vacuum). Readjust per manual if
necessary .

5 Photo eyes, proximity switch settings, and tight-—
ness should be checked monthly and readjusted as
required.

6. Check for the proper setting of the static
eliminator monthly and adjust as required. Clean
the static eliminator needles with contact cleaner,
3M Scotch Brite pad, and 1/4" socket wrench.

s Every three months, go through cylinder speeds
(flow control settings) and general motion of air

cylinders. Repalr oOr replace if necessary.

Bs Every three months, check for cracked air lines,

Toose fittings, or any other area that may have an
air leak.

Page 6-1




6.2

MECHANICAL MAINTENANCE

1. Check all gear reducers for proper oil level at
least once a month. Use 90W gear oil as replace-
ment. Change oil in gear reducers every six
months.

2. Check the vacuum cups and their screws twice a
month for any dirt buildup and tearing of cups.
Replace if necessary.

3. Check vacuum cup bumpers gnce_a month for any
-wear; also, check for proper adjustment.

4. Adjust dual Vee-rollers and their guide shafts on
the separating, bag-opening, and inserting heads
for any wear or misadjustment once a month. See
illustration below for adjustment. -

e ADJUSTABLE GUIDE RAIL

HEX HEAD (ECCENTRIC) ADJUST
SO THE WHEEL iS RESTING ON
THE SHAFT

'STATIONARY GUIDE WHEELS (ROUND)

5. Check for proper belt tracking on conveyor every

week. Readjust if necessary. See section in
manual for Belt Tracking.
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6.2 MECHANICAL MAINTENANCE (Cont .)

6-

Monthly, check over inserting head for proper

adjustments and tightness of all nuts and bolts.
Readjust as shown in this manual. Replace if
necessary .

Every three months, go through the Initial

Adjustments and Bag Changeover Adjustments as
explained in this manual. Replace any worn parts.
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7.0

TROUBLE-SHOOTING GUIDE

el MACHINE TROUBLESHOOTING SEQUENCED GUIDE

The following section

sequenced operation

reactiaon, there is a
right-hand column) as to

uses a flow chart to explain the

of the Bag Inserter. For each

<jOPERATOR-INITIATEé>

ACTION THAT OCCURS

DEPRESS "START A.
PUSHBUTTON
B -
YES
VACUUM PUMP AND C.
CONVEYOR MOTORS START NO
2= p,
YES =
F.
Al
AIR IS SUPPLIED TO ALL | NO
VALVES AND ALL CYLINDERS+—F== B.
GO TO HOME POSITION
c.
YES
D.

BAG FEED SELECTOR IS
IN "ON" POSITION

YES

1ist of possible reasons (in the
why the reaction did not occur.

SEQUENCED ACTION
THAT OCCURS

REPLACE CONTACT BLOCK ON FSOART
PUSHBUTTON.

FUSES FOR MOTORS BLOWN.
MAIN FUSES BLOWN.

E-STOP DEPRESSED (CONTACT BLOCK
FOR E-STOP BAD) .

DOOR OPEN (DOOR SAFETY SWITCH BAD) .

FUSES IN CONTROL CIRCUIT BLOWN.

EASE-ON VALVE READJUST (SEE SECTION
IN MANUAL) .

SHUTOFF SOLENOID VALVE BAD.

MAIN REGULATOR TURNED “OPF®.

HAND SHUTOFF VALVE BOFF".
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7.1 MACHINE TROUBLESHOOTING SEQUENCED GUIDE (Cont.)

Y

BAC FEEDS INTO POSITION NO
(AFTER TIME DELAY) ———]
B.
YES C.
D.
E.
F.
Gl
H.
T.
J.
BAG FEED
EYE 1S
ENERGIZED K.
BY BAG
: A-
BAG-OPENING CYLINDERS
GO IN TO CONTACT OQUTER| NO -
VACUUM BAR WITH INNER
VACUUM BAR
B-
YES

A.

BAG FPEED SELECTOR SWITCH IS "OFF",
OR CONTACT BLOCK FAILED (REPLACE).

©

MOTOR CONTROLLER FUSE BLOWN (REPLACE) .

MOTOR CONTROLLER NOT ADJUSTED.
MOTOR BAD (REPLACE).

UPPER DRIVE ROLLER NOT IN PLACE.
BAG ROLL NOT SET PROPERLY IN
MANDREL ({READJUST PER SECTION IN
MANUAL) .

BAG ROLLING AROUND DRIVE ROLLER

"{CHECK FOR STATIC OR BLOCKAGE IN

BAG SUPPLY).

BAG DOES NOT FEED DOWN ALL THE WAY
AND MACHINE STOPS -- ADD MORE TIME

TO BAG FEED JAM TIMER (SEE

PROGRAMMING SECTION IN- MANUAL).

BAG DOES NOT FALL INTO GUIDES
PROPERLY., AIR BLAST REGULAOR NOT
ADJUSTED- PROPERLY ({(READJUST PER
SECTION IN MANUAL).

STATIC ELIMINATOR MISADJUSTED
(READJUST PER MANUAL SECTION,)

BAG STOPPING NOT CONSISTENT; BAG
IS FEEDING TQO FAST OR READJUST
MOTOR CONTROLLER.

BAG FEED EYE SENSITIVITY NEEDS
ADJUSTMENT (READJUST PER SECTION
IN MANUAL) OR BAG FEED EYE BAD
{REPLACE) .

BAG-OPENING CYLINDER VALVE FAILED
(REPLACE OR REPAIR). '
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MACHINE TROUBLESHOOTING SEQUEN

CED GUIDE (Cont.)

YES

c.
OPENING
RETRACT
D.
A.
v
SEPARATING CYLINDER
EXTENDS TO TEAR BAG | NO B.
AWAY FROM ROLL R ol
c.
YES
D
E.
F.
8.
VACUUM TO CUPS NO A.
COMES ON —==
1y YES
. B.
SEPARATE
EXTEND
RELAY
THROUGH
SEPARATE
EYE IS
ENERGIZED
A -
SAG-OPENING CYLINDERS| NO B.
‘:) EXTEND TO OPEN BAG B
GE

FLOW CONTROLS ON BAG-OPENING
CYLINDER NOT ADJUSTED PROPERLY.

CYLINDER FAILED (REPLACE) .

BAG-OPENING RETRACTED PROXIMITY
NOT ADJUSTED PROPERLY (READJUST)
OR FAILED (REPLACE).

BAG-SEPARATING CYLINDER VALVE
FAILED (REPLACE OR REPAIR) .

BAG IS NOT PERFORATED PROPERLY
(RE SPEC BAG) .

FLOW CONTROLS IMPROPERLY ADJUSTED.

BAG FED EYE IS STOPPING; BAG IN

WRONG POSITION (READJUST) .

BUMPERS AND CUPS ARE NOT SET UP
PROPERLY (READJUST) .

CYLINDER FAILED (REPAIR OR REPLACE) .

VACUUM VALVE FAILED (REPAIR OR
REPLACE) .

VACUUM PUMP NOT OPERATING

PROPERLY (CHECK WITH DATA SHEETS
IN THIS MANUAL).

BAG-OPENING VALVE FAILED (REPLACE
OR REPAIR) .

CHECK FOR ADEQUATE VACUUM; IF
NOT, ADJUST VACUUM RELIEF VALVE.

CHECK FOR DAMAGED OR MISADJUSTED
VACUUM CUP (REPLACE OR READJUST) .
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7.1

MACHINE TROUBLESHOOTING SEQUENCED GUIDE (Cont.)

4

OPERATOR INITIATES
UPSTREAM EQUIPMENT

TO PROVIDE CONTAINERS E
TO BAG INSERTER CONVEYOR
‘ F.
YES .
G.
A,
CASE MOVES DOWN | NO
CONVEYOR TOWARD [— &=
CASE STOP B.
STOP EYE
IS ENER-
GIZED BY
CASE
L YES A
CASE CLAMP CYLINDER B.
EXTENDS TO STOP ANY [ NO
MORE CASES FROM |~ &= c.
FEEDING IN
D.
E-
A,
INSERTING HEAD STARTS | . B.
DOWN TO INSERT OPENED — s
BAG IN CASE
CC
YES
" NOTE:

STATIC ELIMINATOR NOT ADJUSTED
PROPERLY (READJUST) .

VACUUM HOSE CRACKED (REPLACE).

TOO MUCH STATIC IN BAGS (ADD
ANTISTATIC AGENT TO BAG MATERIAL).

. OPTIONAL BACKUP EYE IS BLOCKED

OR FAULTY (REPAIR OR REPLACE).

GUIDE RAIL NOT ADJUSTED PROPERLY
(READJUST) .

GUIDE RAIL BENT (REPAIR OR REPLACE).

©

REPLACE.

READJUST CASE STQP EYE.
CASE STOP EYE HAS FAILED;

CASE CLAMP SOLENOID VALVE FAILED
(REPLACE OR REPAIR).

FLOW CONTROLS MISADJUSTED.

CYLINDER FAILED (REPLACE).

CASE~IN-POSITION EYE NOT ADJUSTED
PROPERLY.

CASE-IN-POSITION EYE FAILED
(REPLACE) .

VACUUM SWITCH MISADJUSTED
(READJUST PER SECTION IN MANUAL).

IF OPTIONAL BAG CLAMPS ARE USED,
THEY OVERRIDE VACUUM SWITCH.

QO
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Tek MACHINE TROUBLESHOOTING SEQUENCE

D GUIDE (Cont.)

INSERT
HEAD EYE
1S ENERGIZED BY
SECOND FLAG FROM
TOP, COUNTER

HEAD EYE
IS ENERGIZED B
THIRD FLAG,
COUNTER
AT 3

y YES
SEPARATOR CYLINDER C.

RETRACTS TO ALLOW NO
ANOTHER BAG TO START |—p»

. O FEEDING DOWN D.
é YES E.
VACUUM IS RELEASED Ho B

FROM BAG (AND OPTIONALl—m =
BAG CLAMPS RELEASE)

YES B

INSERT
HEAD EYE
1S ENERGIZED BY
BOTTOM FLAG,
COUNTER

YES

INSERT HEAD IS D.
COMPLETELY DOWN

C

YES

INSERTING HEAD SOLENOID VALVE
FAULTY (REPLACE OR REPAIR) .

INSERTING HEAD CYLINDER FAULTY
(REPLACE OR REPAIR) .

INSERTING HEAD EYE MISADJUSTED
(READJUST) .

DIRTY TAPE (CLEAN OR REPLACE
REFLECTIVE TAPE) .

SEPARATING CYLINDER FLOW CONTROLS
MISADJUSTED.

SEPARATING CYLINDER FAILED
(REPLACE OR REPAIR) .

SEPARATING SOLENOID VALVE FAILED
(REPLACE OR REPAIR) .

IF BAG IS COMING OFF TOO SOON OR
TOO LATE, READJUST FLAG (SEE
SECTION IN MANUAL) .

IF BAG FALLS OFF PREMATURELY,
CHECK VACUUM GAUGE FOR PROPER
VACUUM (READJUST VACUUM RELIEF
VALVE IF NOT ENOUGH VACUUM) .
ALSO, CHECK TO SEE THAT CUPS ARE
PROPERLY ASSEMBLED AND NOT TORN
OR DAMAGED.

TOO MUCH STATIC IN BAG OR TOO LONG
A BAG (READJUST STATIC ELIMINATOR
OR RESPECIFY AND SIZE BAGS) .

IF CUPS ARE DAMAGED BY INSERTING
HEAD, READJUST OUTER VACUUM BAR
(PER SECTION IN MANUAL), OR
READJUST INNER VACUUM BAR (WITH
SEPARATING CYLINDER ROD END) .
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7.1

MACHINE TROUBLESHOOTING SEQUENCED GUJﬁE-(Cont.)

CUFFING FINGER GOES OUT [yo_  A.
TO PROPERLY CUFF BAG — =
YES
B.
C.
D.
E.
CUFFINGN F.
FINGER OUT
a.
CUFFING FINGERS RETRACT|y,  B.
AFTER BAG IS CUFFED |[—F=
YES. C-
D.
BAG
INSERTER
HEAD TIMER
TIMES OUT
. E.

YES

IF THIS DOES NOT HAPPEN, THE
INSERTING HEAD JAM TIMER MAY BE
SET TOO SHORT (SEE PROGRAMMER .
SECTION TO CHANGE AMOUNT OF TIME).

INSERT HEAD EYE MISADJUSTED
(READJUST) .

.DIRTY TAPE (CLEAN OR REPLACE

REFLECTIVE TAPE).

CUFFING FINGER SOLENQID VALVE
FAULTY (REPLACE OR REPAIR) .

FLOW CONTROLS MISADJUSTED ,
(READJUST PER SECTION IN MANUAL) .

AIR LINK CRACKED OR PINCHED
(REPLACE) .

©

CUFFING FINGER SOLENQOID VALVE
FAILED (REPLACE OR REPAIR) .

CUFFING FINGER CYLINDER FAILED
(REPLACE) .

AIR LINE IS BROKEN OR CRINKLED
(REPLACE) .

IF CUFFING FINGERS DO NOT MAKE
THEIR FULL STROKE BEFORE RETRACT-
ING, ADJUST SPEED CONTRCLS FOR
FASTER MOTION OR CHANGE TIMER
(THROUGE PROGRAMMER) FOR CUFFING

FINGERS RETRACT (SEE PROGRAMMER
SECTION OF THIS MANUAL).

IMPROPERLY CUFFED BAG MIGHT BE
CAUSED BY TOO TIGHT A BAG ARQUND

CONTAINER OR TCO MUCH BAG QVER

CONTAINER (RE-SPEC BAG).

QO
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Tk MACHINE TROUBLESHOOTING SEQUENCED GUIDE (Cont.)

INSERT HEAD STARTS NO A. INSERTING HEAD SOLENOID VALVE
TO RETRACT S FAILED (REPAIR OR REPLACE).
— B. INSERTING HEAD CYLINDER FAILED
YES \ (REPAIR OR REPLACE) .

C. FLOW CONTROLS NOT ADJUSTED
PROPERLY (READJUST PER SECTION
IN THIS MANUAL).

D. IF INSERTING HEAD RETRACT HAS TOO
MUCH DELAY BEFORE RETRACTING,
CHANGE INSERTING HEAD DELAY UP
TIMER (WITH PROGRAMMER). SEL
PROGRAMMING SECTION IN THIS MANUAL.

INSERT B, IF INSERTING HEAD STARTS RETRACT-
HEAD EYE ING BEFORE THE CUFFING FINGERS
‘:) IS ENERGIZED BY ARE COMPELTELY RETRACTED, ADJUST
THIRD FLAG FROM EITHER INSERTING HEAD UP DELAY
TQOP, COUNTER TIMER OR CUFFING FINGER DELAY
TIMER (SEE PROGRAMMING SECTION
IN THIS MANUAL) .
INSERT
HEAD EYE
1S ENERGIZED BY
SECOND FLAG FROM
TOP, COUNTER
YES A. CASE STOP SOLENOID VALVE FAILED
CASE STOP RELEASES CASE| No (REPAIR OR REPLACE) .
IN POSITION WITH CUFFED |—E==»
BAG IN IT B. CASE STOP CYLINDER FAILED
b YES (REPAIR OR REPLACE) .
5 INSERTING HEAD EYE IMPROPERLY
ADJUSTED OR FAILED (READJUST OR
DE-ENERGIZED REPLACE) .
BY CASE
MOVING OUT D. FLOW CONTROLS MISADJUSTED

(READJUST) .
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7.1

MACHINE TROUBLESHOQQTING SEQUENCED GUIDE (Cont.)

CASE STOP RELEASES NEXT|NO A.
CASE INTO POSITION — =
BI
c.
CASE-
IN-POSITION
EYE IS
ENERGIZED .
A.
é.
CASE-IN-POSITION CYLINDER)
EXTENDS TO STOP NEXT CASE| “pee.C.
IN POSITION - | : '
D.
) INSERT
HEAD EYE
IS ENERGIZED
BY TOP
FLAG E.
AL

NO

INSERTING HEAD IS UP EE?
AND CYCLE REPEATS

CASE CLAMP SOLENOID VALVE ‘FAILED
(REPAIR OR REPLACE). -

CASE STOP CYLINDER FAILED
(REPAIR OR REPLACE) .

CASE STOP EYE FAILED (REPLACE)
OR MISADJUSTED AND BEING ENER-
GIZED BY ANOTHER BRIGHT SURFACE
{READJUST) .

CASE-IN-POSITICN SOLENQID VALVE
FAILED (REPLACE OR REPAIR).

CASE-IN-POSITION CYLINDER FAILED
(REPLACE OR REPAIR) .

CASE—IN—POSITIONIEYE MISADJUSTED
(READJUST) OR FAILED (REPLACE}).

SECOND CASE COMING INTO POSITION
DOES NOT LEAVE ENQUGH OF A GAP
{FROM CASE THAT IS5 LEAVING
POSITICN)} TQO ALLOW CASE-IN-
POSITION EYE TO BE ENERGIZED
{READJUST CASE-IN-POSITION EYE
OR CASE STOP EYE.

CASE-IN-POSITION CYLINDER EXTENDS
BEFORE CASE IS COMPLETELY QUT OF
STATION., ADJUST CASE-IN-POSITION
EYE SO CASE BLOCKS BEAM UNTIL IT
IS BEYOND CASE STOP.

IF BAG-QOPENING CYLINDER DOES NOT
GO IN, READJUST INSERTING HEAD
EYE OR REPLACE. -
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72  LEARNING YOUR PROGRAMMER

The following section will try to explain how to use the Programmable Controller
as a useful tool for troubleshooting a faulty switch, solenoid valve, loose wire, etc.

This section will also explain how to change the time segment on the timers set up
in the program.

72.1 PLUGGING IN THE PLC

Turn main disconnect to the "OFF" position. Open control box door and
remove cap on programmable controller that is covering the plug-in for the
controller. Next, plug in programmer and run programmer cable out the
bottom (opposite side of hinge) of the main control box. Close control box
cover loosely until the disconnect latches (see Figure 7.2.1-1).

IWARNING DO NOT LEAVE CONTROL BOX OPEN WHEN
o POWER IS TURNED "ON".

SLC-150

B e o O R

INTO WHICH TO ‘@
PLUG PROGRAMMER. \

o --*‘\‘”:1 AEREENREREEE ]
BATTERY COMPARTMENT

Figure 7.2.1-1
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7.2

LEARNING YOUR PROGRAMMER (Cont.)

7.2.2 APPLYING FUNCTIONS

In the following paragraphs, one will learn how to edit one’s program using
the "NEXT" and "LAST" keys (cursor control), the "SEARCH" key, and the
"REMOVE" and "INSERT" keys. The following keystroke examplés do not
cover all of the editing techniques. See Figure 7.2.2-1.

SEEEEETEEEREEEE R
B
“HRTO)- ARTF)-  {CTU)  {CTD}- -{RST}
=
L} {U)}  4sQ)-  4{s5QO} HzCl)-
- B & 8
{MCR)-  PRT PROG  ON FORCE
&8 B
ADDRESS
b LEX ]
~ }-D;.;o;.;oEo
\_  DATA
r N 1 '
FRCOFF{ | FRCON A
0 1 2
= ) =
I N\ { Ty
D E .
5 6 7 8 9
L ] 1J L C —_|J = 1/ | 1)
( N N [ - —— -
MODE PRT | [Remove| | inserT LAST
unprT | [ .
£ ) 2] S ) L 1) | =)
{ N ) ( AT i ZCL}_‘ i W
seapcH| |SQOK] [ HsQN-pH2CL- g
{CTU)- <CTD)~- | ]{MCR}-
—) ) . S ]J L )
” o — ~ }_ N )_ﬁ' i 3
) A <+ u ~RTF -
R SHIFT
UNG T || T ||«rror]|.
=) o) =) =) I=
. R 3 r—(RST)--‘ 4 N [
CANCEL qF 4 - ENTER
cMD e
) ) =) |0} ===

Figure 7.2.2-1

Page 7-10
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7.2

LEARNING YOUR PROGRAMMER (Cont.)

7.2.2 APPLYING FUNCTIONS (Cont.)

Cursor Control

The programmer indicates the cursor location by the particular
instruction LED lit, the address number, and the rung number. The
cursor location is moved by pressing the "NEXT" key or the "LAST"
key.

Each time the "NEXT" key is pressed, the cursor moves to the
following instruction, that is, one instruction to the right. Each time
the "LAST" key is pressed, the cursor moves to the preceding
instruction, one instruction to the left. This method can be used to
move from instruction to instruction through the rungs of one’s
program.

When the cursor is positioned on a timer, counter, or sequencer
instruction, pressing the "NEXT" key displays the data associated with
that instruction (PR value, AC value, and other data) in the order
in which it was entered.

The cursor can now be moved to the start of the next run by pressing
"RUNG,NEXT", or to the start of the preceding rung by pressing
"RUNG,LAST".

The keystroke example of Figure 7.2.2-2 illustrates use of the "NEXT"
and "LAST" keys.

Page 7-11
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Keystroke Example - Program the ladder diagram below.

001 002 003 011 -

|

(

004 005

901

006
|

{RTO}—1¢

PR50.0
901

-

Ladder Diagram

{RSTH—

RACO0000

C THisLED

Jwill be Ilt

(In add- N
o ~ition to _'

" Display will show

Address : RungIErr
Data Mode,

EI'IS End

T Explanatjon

Arbrtrarlly. we are usmg an SLC
]_3_0 After you enter the ladder

dlagram there will be 875 words

remanmng . -

‘.J .

LAST
7 times

3 |

You have located the cursor on the
Examine ON instruction in rung 1.

NEXT.
2times

The cursor is now on the Examine QFF
instruction inrung 2. The start rung
symbol shown at the left in the
display indicates this is the first
instruction in the rung.

RUNG,
NEXT

_] [_

You have moved the cursor to the
first instruction in rung 3.

RUNG,
LAST

1/l

The cursor has returned to the first
instruction in rung'2.

NEXT
2times

-(RTO)-

30 | c

You have moved the cursor to the
RTO instruction in rung 2,

NEXT

—RTO)-

50.0 Pr

The display is showing the PR value
you entered-earlier, '

NEXT

The cursor has moved to the next
instruction in your program.

LAST

agy 2

The cursor has moved back to the
RT0 instruction. Notice that you did
not return 1o the PR value. You must
use the NEXT key to access data,

Figure 7.2.2-2
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722 APPLYING FUNCTIONS (Cont.)

2

Search Function

The search function can be used to locate:

A specific instruction.

A specific rung number.

The start or end of a program.
The start or end of a rung.

A specific sequencer step.

moQwp

When searching for a specific instruction, the search begins at the
cursor location; one can select the start of the program Or any other
point in the program. When the instruction is found, press
"SEARCH,ENTER" to find the next occurrence of the instruction.

To move the cursor to a specific rung, press "SEARCH,RUNG", then
the rung number. Specifying run number 1 will locate the cursor at
the beginning of the program; rung number 999 will locate the cursor
at the end of the program.

To move to the start of a rung, press "SEARCH,LAST". To move
to the end of the rung, press "SEARCH,NEXT".

To move to a specific sequencer step, locate the cursor on any
sequencer data, then press "SEARCH", the step number, "ENTER".

The keystroke example of Figure 7.2.2-3 illustrates the use of the
"SEARCH" key.
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Keystroke Example - Program the ladder diagram below.

on

on 002
}
Rung 1 . { Il | f
003
004 003
Rung 2 (] —Ne

Ladder Diagram

You arein asearch operation.

- ’ An Examine OFFinstruction is
-1/~ =1/ [ o specified. Dashes are prompting
) you for an address.
3 -1 3 Address 003 is entered.
. Search begins at cursor location.
ENTER -1/~ 3 | | Therung aumber is displayed when
the instruction is found.
Pressing SEARCH, ENTER will locate
SES?EE' -1/~ - 3 3 the next occurrence of the specified
- . instruction.
: You have initiated a new search
SEARCH Srch operation.
You are searching for rung 1, the
RUNG, 1 . start of your program,
RN Searchis completed. The cursoris
. ENTER ] [. F f | on the firstinstryction of rung 1.
To find the end of the program, you -
SRESEEH' 399 enter a rung number which s
' certain to exceed the number of
9,99 rungs in your program_ 999 1s a good
choice.
ENTER 815 End The cursor is at the end of your

program.

Figure 7.2.2.3
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LEARNING YOUR PROGRAMMER (Cont.)

LEANINL N X

722 APPLYING FUNCTIONS (Cont.)

3 Insert and Remove Functions

While in the Program mode, one can insert and remove instructions,
branches, rungs, or sequencer steps by using the "INSERT" and
"REMOVE" keys. The keys also allow one to copy a rung and insert

it anywhere in the program. See Figures 7.2.2-4, 7.2.2-5, and 7.2.2-
for illustrated instructions.

Page 7-15
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Keystroke Example - Program the ladder diagram below.The
keystroke example will show you how toinsert and remove an

instruction.

tnsert an Examine QFF
instruction, address 002

Rung 1 ,[

001 \

Ladder Diagram

;Display wil show

f_‘_

& Address N RuthErr

*Mode.

Datai %

: E'xpila“nation _

: Arb:tranl
]..SU After you enter the lid
dlagram there will be 883
words remalmng ': -

s RS

y. we are usmg an SLC i

LAST

The cursor is positioned on the
instruction following the paint
where the new instruction is to be.

INSERT

Display is prompting you to insert an
instruction,

=11~

_][[....

Prompt for an address.

_]j[-

Address 002 is entered.

ENTER

The instruction has been entered.
The cursor has moved to the next
instruction.

LAST

=1/ [~

Cursor is positioned on the newly
entered instruction. Now we'll
remove it.

REMOVE

-1/[-

rE

Display indicates the remove
function.

ENTER

The instruction has been removed.
The cursor has moved to the next
instruction.

LAST

-] |-

The cursor has moved to the first
instruction in the rung, verifying the
removal of the Examine OFF
instruction,

Figure 7.2.2-4



Keystroke Example - Program these rungs. The keystroke example will show you how to insert and
.| remove branches.

001 002 011
Rung 1 H [———{ }-————( )——+
A A
|

001 002 011
wongt f— F— ——
ks
A

03 004
i 003 5 G
1
‘"—" }—'"‘ﬁ- Insert, then g % 005 f
remove - __‘ P
Example 1 s I__
Example 1: Example 2
e ik  pisplay will show planatio
N wil it ———— - 3 il
Press L ki ‘wAﬂd - 'l'R"" TErT i D7 P e RS sy e
e (inadd-" |- A8 ress. , Rungl tIr Arbitrarily, we are using. C 1 50After you enter the ladder -
Hmse keys & Pl i AL Mo:_ie ‘ diagram, there will be 8 ds remaining P '
PR0G) [ HBE End &% G Ok T A
. We must first insert a branch open instruction preceding instruction 001.
LAST 3 times == F | | Cursor is on instruction 001.
INSERT, e T bro | Display indicates in, Insert, then bro, branch open.
ENTER -1{- | | Branch open instruction entered. Cursor moves to next instruction.
Cursor is now on the instruction following the point where the new
NEXT, NEXT ) L | branch will be inserted.
INSERT The branch open instruction is entered. We can now enter instruction
1 i brao | 003. Note: Any number of examine instructions could be entered
;e without pressing ENTER after each one.
-1[-.3 -1[- zad ! Examine ON, address 003 has been entered.
To complete the branch, we've pressed the branch close key. Display
=5 F bnd l b nd indicates branch end.
ENTER - )- [ | Cursor has moved to the instruction following the branch close.
Cursor is on the examine instruction in the branch we just entered. We
LAST, LAST == 3 | will now remove this branch.
The examine instruction is removed. Cursor is on the branch close. This
REMOVE,
ENTER J bnd | instruction and the 2 branch open instructions in the program must be
removed. We can do this very simply. with 2 keystrokes.
First, we attempt to move off the rung. The display indicates branch
MODE 4 rE P EB 4 error E64 (short circuit). 1tis asking whether we want to remove it.
ENTER prog 2 Next, we press ENTER, which removes the bra_mc!m ‘!nstructions. We could
also have removed the 3 branch instructions individually.
Example 2:
ThisLED | Displaywillshow . |’ -
I e willbelit —— i' i R 2 EF e, St PoAT s
these keys {in add- AdDd'e“ [ '_“’1\;“9; Err | - Arbitrarily, we are using an SLC 100. After you enter the ladder
: ition to B TAOUe _ diagram, there will be 877 words remaining. i . ‘
o6 | B1T - Erdd- v ARG e e
In this case, the instruction beginning the new branch (003) 1s already
LAST, LAST I bnd | preceded by a branch open instruction. Begin by moving the cursor to
] the instruction following the point where the branch will be inserted
INSERT, L T bro | Display indicates branch open. We can now enter instruction 005.
-[-5 -}- ST o) | Examine ON, address 005 has been entered.
ENTER T bnd | New branch is entered. Cursor moves to the next instruction.

Figure 7.2.2-5
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Keystroke Example - Program the ladder diagram below. The
keystroke example will show you how tainsert and remave a

rung.

Rung 1 —-{ I

005 013

002 : 011

Ne——(

004 012

Rung 2 p—Ne——f F———( —

Ladder Diagram

. “ThistED | - Display will show
i lprage - os | Willbelit e D T T
Cehaca koic | - (tnadd- | Address y Rung/Eer [ A chirariiy, We are using an
these ke—._"f-. | -itionto | - Data 1.-Mode". . --SLCLS (FAtter you enter th
= 4} PROG) - / ladder diagram, there will b
B9 TERd 47 879wardsremaining. Y
You ¢an move the cuesor to any in-
2R I2 struction in the rung which follows
LAST _—( ) the location where you will insert
the new rung. The cursor is located
on the outputinstruction in rung 2,
INSERT, : in The display is prompting you to
RUNG insertarung.
_ J - .5 Examine ON instruction is inserted.
-1 ["'-_5 This will be rung 2, as indicated,
{130 <) N | The outputinstruction is entered.
Cursor has moved to the first
NEXT -1 - 3 instruction in rung 3. This was
formerly rung 2.
13 Cursor is back to the output
LAST = i instruction of the newly entered
rung. We'li remove thisrung.
REMOVE, <) rk r Displayis prompting you to remove
RUNG s - arung.
’ = 3 Rung is removed. Cursor has
ENTER -] /_[' moved to the following rung,
™ which is now rung 2 again.

Figure 7.2.2-6
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722 APPLYING FUNCTIONS (Cont.)

4. Program Editing Techniques

The following procedures can be used to move about the program
while one is in the Program, Run, or Test modes. See Figures 7.2.2-7, .
7.2.2-8, and 7.2.2-9 for illustrated instructions. :

Move to the end of the program.

9,9,9, ENTER

“When youwantto - = :w| ‘Pressthesekeys -|° b Explanation _
Move to the following instruction. NEXT . :
Handy when you wantto move to a nearby instruction or
Move to the previous instruction LAST review your program instruction-by-instruction

1f the cursor is on a branch or condition instruction, you

Move to the following rung. RUNG, NEXT will move to the start of the next rung. If the cursor is on
the output, you will move to the output of the next rung.
If the cursor is on a branch or condition instruction, you

Move to the previous rung. RUNG, LAST will move to the start of the last rung. If the cursor ison

the output, you will move to the output of the last rung.

Move to the start of the rung. SEARCH, LAST This saves time when the rung is complex, where you
would otherwise have to press LAST or NEXT many times

Move to the end of the rung. SEARCH, NEXT to go thru the instructions and/or data.
If the cursor is on a branch or condition instruction, you

id: RUNG, 5, ENTER will move to the start of rung 5. if the cursor is on the
Move to a specificrung, i output, you will move to the output of rung 5.
number 5 for example. Two
methods can be used. SEAECE}:"TREL;NG' You will move to the start of rung 5.
SEARCH, RUNG, h
You will move to the start of rung 1.
Move to the start of the program. 1, ENTER 9
SEARCH, RUNG,

You will move to the end statement after the last rung.

Move to a specific instruction,
-] [-, 001 for example.

SEARCH,-] [-. 1,
ENTER

search begins at cursor location. If the instruction is not
found in the program, nF is displayed.

Move to next occurrence of the
specificinstruction.

SEARCH, ENTER

\f the instruction occurs only once in the program, the
display of the first occurrence reappears.

Figure 7.2.2-7
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4. Program Editing Techniques (Cont.)

The following procedures can be used to add, delete, or change
instructions and rungs while you are in the Program mode. :

; Press these keys

Braaile

Correct an error while
entering an instruction,
address, or data.

You can cofrect errors as long
as the cursor position has not
been moved {pressing ENTER,
NEXT, LAST, or another instruc-
tion key moves the cursor).

CANCEL CMD
{as often as
required)

Each time you press the key, a
previous keystroke is “wiped
out”. Aninstruction and its
address canbe canceled and
changed in this way.

insert an instructionin a

Locate the cursor on the

instruction following the point INSERT, -] [~ Cursor moves to the instruction
c COI‘I‘IF;!F.'-ted rungo-s where you want to add the . 8 EN'TER following the new instruction,
xample: -] [-, new instruction to the rung. ’
Delete an examine Locate the cursor on the REMOVE, Cursor moves 1o the instruction
; : : : be deleted which followed the deleted
instruction. instruction to be deleted. ENTER instruction.
Change an instruction " We have changed the
orits addressina Locate the cursor on the «H{ )12, instruction and its address.
completed rung. Example: instruction to be changed. Cursor moves to the followin
2] g p ENTER 9
- — instruction..
—RTO)-, 901 to —{ }-, 012 | . instructi ,
Another example: Locate the cursor on the -} [-.7,0,2, We have changed the address
-] [-, 002 to -1 [-, 702 instruction to be changed. ENTER only.

Insert or remove a branch.

Refer tothe keystroke example of Figure 15.4 on Page 15-7.

Insert a copy of rung 2

Locate the cursor on any
instructioninrung 2.

RUNG, INSERT,

Insert a rung. Exam ple: Locate the cursor on any INSERT. RUNG, Rung is inserted, Cursor has
003 016 ' instruction in the rung which . 3 moved to the next rung. Rung
11 follows the point where you -1 [-3,+A ) numbers have been
) —I ) want to enter the new rung. 1,6, NEXT automatically changed.
Add arung to the end of Locate the cursor on the End -1 =34 ) We have entered the example
the program, display. : 1,6, ENTER rung at the end of the program,
Locate the cursor on any REM . :
Delete a rung. instruction in the rung you EMOVE, Rung is removed. Cursor has
want to delete. RUNG, ENTER movedto thefollowmg rung.
Copy arung. Example: REMOVE, Rung 2 is repeated and placed

after rung 5. The foilowing
rungs are re-numbered

after rung 5. 6, ENTER accordingly.
i The prompt message Sl._:re ?
Delete vour MODE, 1, gives you the opportunity to
enti y . We will assume you are entered ! thange yourmind. You would
Iré program. in the Program, Run, or Test ENTER press CANCEL CMD to avoid
(Select Clear Memory mode. Cursor can be onany tlearing your program.
mode 1.) ! instruction in the program.
oce 1. K ‘ You have avtomatically entered
ENTER the Program mode. B8S words

{SLC 100) or 1200 words (SLC
150) of memory are available
toyou.
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4. Program Editing Techniques (Cont.)

The following procedures can be used to change or protect
time/counter data while in the Program mode. The table also lists
procedures for changing, protecting, adding, and deleting sequence
data.

When you wantto

Change the PR value of a
timer or counter. Example:
change timer PR to 20.0.

Locate the cursor on the
PR value.

2,0,0,
ENTER

Value is changed to 20.0 sec.
Cursor has moved to the nextin-
struction. NOTE: If PR value was
protected, you must protect it
again after changing the value.

Protect the PR value of a
timer or counter (this also
protects AC value).

Locate the cursor on the
PR value.

SHIFT,
PRT

Cursor moves to nextinstruc-
tion. The PRT LED will be lit
while cursor is on the PRvalue
{Program, Run, Test modes) and
the AC value (Run, Test modes).

Remove protection
from the PR value.

Locate the cursor on the
PR value.

UNPRT

PR and AC values have returned
to the unprotected state.

Change the RAC value of
the RST instruction.
Example: change RACto9.

Locate the cursor on the
RAC value.

9, ENTER

Value is changed. Cursor has
moved to the next instruction.

" Changing, protecting, adding, and deleting seq
e (P_ro'g_:edurg for_:chgngi__r'm_fg' RAC v

alue is the same as for ti

‘Whenyouwantto -

* i cursor location

Explanation

deleted.

Accessdataina Cursor can be located on
specific step. Exam ple: sequencer group, mask, step, SEARCH, guzsorfhis m;)ved At step
access data in step 5. or PR data. 5. ENTER e oo
Change group number, :aiue:vczatng:: 53‘3;7&25?";
as ] ;
mask data, step Locate the cursor onstep 5. 5,7, i s ; i P
data, or PR values. Display shows current data and ENTER Oth':' data ;5 ‘:’i‘”gid 'c:‘l:h;
. d>sS same way. Justlocate soron
Example: change step data, enter new data, and press
data forstep5to 5, 7. ENTER.
Cursor moves to next instruc-
Protect the PR value of a Locate the cursor on the SHIFT, tion. PRT LED will bt; IitRwhilie
PR value of the step. cursor is on protected PR value
sequencer step. PRT (Program, Run, Test modes).
Remove protection Locate the cursor on the UNPRT The PR value has returned to the
from the PR value. PR value of the step. unprotected state.
Add a step after the final INSERT, NEXT, .
step. Example: stepdata | Locate the cursoron the PR 73 EN'I:ER 1 0 :ff":a’f"; ‘:;;;fgfgé:&‘;;:” sdg
i r s v Ve Ve
of7,3; PR of data for the final step ENTER, ENTER before pressing the final ENTER.
1.0 second. !

Insert a step somewhere Locate cursor on the PR data of INSERT, 7.3, We have added the same data as
bef the final st the step following the point ENTER, 1,0, in the example above. Cursor
efore the tinal step. where you will insert a step ENTER has moved to the nextstep

Locate cursor on the step data REMOVE Stepi J
a epis removed. Following
Delete a step. or PR value of the step to be ENTER steps are re-numbered.




Parts & Service

© Section3d
Parts & Service

CUSTOMER SERVICE (TOLL FREE) 1-800-932-3647

Ordering Parts

To order repair parts, the following information is required to avoid delay and the
possibility of error.

- Machine Serial Number
=~ Machine Model Number

Note:  Serial and Model Numbers are stamped on the nameplate affixed to the
machine. (See the “WARRANTY ADMINISTRATION POLICY" on page

8-3.)
O 3. Finding a Thiele Technologies Part Number and the Description.

Using the Assembly Drawing, locate the circled item number of the
part.

a.

b. Next, refer to the Bill of Materials, either immediately preceding the
assembly drawing or on the drawing itself.

£ When using a detached Bill of Materials, the item number will
appear in the left-hand column, and the part number and description

in the right-hand column.
4. Your Purchase Order and shipping and billing address.

9. Thiele Technologies parts may be ordered by mail, by telephone, by FAX
or by e-mail.

Parts Department Phone Numbers and Address

Toll Free: 800-932-3647 Thiele Technologies Inc.
Direct Dial: 612-782-1200 315 - 27th Avenue N.E.

FAX: 612-782-1207 Minneapolis, MN 55418
Attn: Customer Service Department

e-mail: CustomerService@ThieleTech.com

8-1



Parts & Service

Service Calls

Should you have problems or questions about your Thiele Technologies machine,

our Service Department is here to help. Service technicians are avaitable for
phone assistance, installation, training, and field service.

Service Department Phone Numbers and Address

Toll Free:  800-932-3647 Thiele Technologies Inc.

Direct Dial: 612-782-1200 315 - 27th Avenue N.E.

FAX: 612-782-1203 Minneapolis, MN 55418
Attn: Service Department

Mailing Address and Remit-To Address

Please update mailing and remit-to addresses in your system as shown below.

Mailing Address:

Thiele Technologies
315-27th Avenue NE
Minneapolis, MN 55418

Remit-to Address:

Thiele Technologies
P.O. Box 71949
Chicago, IL 60694-1949

Wire Transfer Remit-To-Destination

Payments via wire transfer should be remitted to the following bank destination:

Harris Bank Corp.
Chicago, IL

ABA #071-000-288
Account #184-686-4

o



®

Parts & Service

WARRANTY ADMINISTRATION POLICY

All parts and equipment purchased by Thiele Technologies and covered by
manufacturer's warranty are, in turn, warranted to the purchaser per the
provisions of the Thiele Technologies standard "Terms and Conditions of Sale." In
summary, this warranty provides protection for the purchaser of Thiele
Technologies packaging and palletizing equipment against defects in material and
workmanship for ninety (90) days from the date of shipping in the case of
electronic components, and one (1) year from the date of shipping for other
components, excluding those parts of the equipment considered expendable such
as plastic wear guides, hoses, lamps, belts, cutting knives, connecting pins,
elastomeric components, vacuum cups, efc.

Thiele Technologies will, at the sole option of each of the operating companies,
repair or replace those components found to be defective and covered by original
equipment manufacturers according to the provisions of their warranties. Physical
removal and installation of replaced or repaired parts is not included in the
warranty. However, service personnel are available to perform these services for
parts covered by warranty at currently published service rates.

Labor and expenses related to replacement or installation of parts under warranty
will be invoiced at applicable standard rates.

NOTE: Changes to programmable controller logic (program) made by
purchaser without prior knowledge and written approval of the
appropriate operating company may result in undesirable machine
operation and may void the warranty. All program changes must
be approved prior to installation to prevent possible equipment
damage and personal injury. Thiele Technologies assumes no
liability for changes made without prior approval.

8-3



Page 9-1

9]
£
)
E
0
wn
<
e
<1
A




ruutication wo. (RP) A11B-1

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE *‘0’’

3 POLE STARTER WITH BI-METAL NON-ANBIENT COMPENSATED OVERLOAD RELAY

Typical Slarter Three Polo wilh Two Clrcult Electrical [ntorlock

INTRODUCTION e 4
This publication is designed to simplify inspection and

maintenance. It features ... :

1. A publication numbear keyad to the ordering number of
tho dovice . .. to simplily filing and fact finding.

2. A namoeplate inscription keyed 1o the specilic ronewal
parls publicalion . . . to eliminale cross referoncing.

3. An exploded view for easy, posilive Ildentification of
parts with illustrated sleps on *‘how to assemble and
disassemble” . . , lo conserve time and eliminale
puesswork.

4, (’:omprahansive maintenance information to provide
maxlinum performance. This information should be
road carefully.

DESCRIPTION
Theso e three pole, three phase, non-reversing A.c

magnotic slartors for across tho lino applications within

tho ratings shown on the nameplate of the equipment.

CARE
Theso slarlers require no mechanical mainlenanco. An

maintenance roquired can be performed with an eloctri-

cians scrowdrivor. For conlinuod unintorruptod porform-
anco, ruiow all ol tho powor conlucts and springs at the
samo Limo boloro the contact tip material has worn away.

Whoen ronewing the conlacts check all terminal screws
to insure they are tight and secure.

Suggustion — refler to publication 14183 for helpful
Informalion on inspecting and determining when to re-
place conlacls.

RENEWAL OF OPERATIN': COIL
The operating coil is epoxy encapsulated and so con-

structod to provide long service life. Should tho coil require

changing, tho enlire operation can be performed in a fow
minulos.

1. Unfasten the iwo pan head cover screws *'A' and
romovo tho cover item 16.

2. Tilt the top of the armature itlom 11 away from thao coil.

3. Slide the armature up and out.

4, Remove the spring plalo itom 12.

5. Pull the coil straipht out.

6. Inslall tho now coil with the coil torminal blades angap-
ing tho coil torminal clips,

7. Install and seat the spring plate.

8. Slide the armature (narrow ond to the right) inlo its
soaled opurating position.

9. Install the cover.

RENEWAL OF POWER UNIT

NOTE e The powor unit item 1 consisls of a faclory assem-
bly of all the magnetic parts, movablo conlacts, and
their carrier assembly. This unil usually permils imme-
diate restoration to service of a device which may
have become inoperative.

Unlasten the two gold colored Hex, Head screws ''B'’,
pull out the powar unit, plug-in the now and retighten
the screws ‘'B". A set ol slalionary contacts is included
with the power unit. It is advisablo to inslall these sta-
tionary contacts at the same time, particularly if visual
inspection indicates that both the movable and station-
ary contacts need replacement. Specify coil by suffix
letter selected from coil table on page 4.

RENEWAL OF POWER CONTACTS

. The power contacls when used within their rating will
provide long trouble free life. They should nol be filed
or dressed.

1. Remove the power unit assembly by loosening the iwo
gold colored slotted hex. head screws *'B" and pull the
power unit straight out.

‘MOVABLE CONTACTS

T INSTALL
INSERT

9.[
la UIFT EHD
5 ‘

. PUSIIN !
: ey
(g ¥ 10 Retnove ael
“DLFICSS
a i? QHL ENL
PUSIH OUT

SKETCH *'A™ SKETCH “B"!
2. Depress one end of the movable conlact and push the
contact oul (see sketch *'A'),
3. Remove the springs ilem 10.
4. Remove the retainers ilem 9.

INSTALL SCAT SPIINGS
wﬁ%twégsuﬁ OVLIL JADLDIIG

FhoJLcnon

Zamd ::"t

]
Ui [m
=™

SRETCH ™G SKETCH g
5. Install the new retainers ilem 9. (see skelch o S
Nole — the retainer musl be installed so the springs will
seat over 1he extruded hole, with the retainer ends
extending away from the conlacts.
6. Install tho spring ilem 10. (see skelch *'D").
7. Install the contacl (see sketch **B"). Insert contact,
raise end slighlly and push in to seat.
STATIONARY CONTACTS
NOTE — It is not necessary 1o disconnecl any wirin..
8. Remove the screws securing the stalionary contacls.
9. Slide tho conlact oul of the groove in the molding. A

hole in the conlact plale is provided for convenicent
removal with a scrowdrlvor,

10. Install the new conlacts.

CAUTION — Tha slationary conlucls must bo installed so
thoy soat on top of the terminal plates. (Sce lypicul
assembly lop of pape 2).

ELECTRICAL INTERLOCKS
Tho electrical Inlerlocks are renewuble as a complete

assembly. See pape 4 for the various cleclrical inlerlocks.

LUBRICATION
Do not lubricate any part of this equipment,

Continued on pago 4

Made in U, 5. A.
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11B-1 pPubucation no. (RP)
9

-nunuodtronlﬁ;ual

I-METAL NON-AMBIENT

OMPENSATED OVERLOAD RELAY - ‘ Hand or Automatic Reset Overload Relays — The over-
. load relay as shlpped from the faclory is set for **lL.and”
. INDICATOR POSITION resel operation.

his overload relay has two steps of

diustmont abitained by LOCATING Low MIGH For automatic resoet operalion — loosen the screw Tasten-

HE INDICATORS in tha oxirame A —— ing the **hand-auto’ legend plale; depress the resol but.

‘L' {low) or **H'"' (high} position as’ G[{2p— - © ton and slide tiie logend plate into the métth in the réset

hown in tha adjacent iliustrations % operalor; tighten the legend plate scrow.

nd in the hoater coil scleclion Y]giiN . . . .

sblu furnishod with tho starter. 2 Aulomatlic rasel operalion is not inlended for use wilh
- N = two wire control devices. i

he indicators must be In the same - .

osition for each heatar coil used in a given ovarlpoad The parts called out on page 2 and lisied on page 3

elay. Sel the indicator in tho position as instructed on are available for repairs, If parls are required other than

he publicalion furnished wilth the starter. . those listed replace the completa relay.

ELECTRICAL INTERLOCKS, TERMiNAL BLOCK AND COIL TABLE

L ALD ON TYPE - !
| BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
| - BLOCK
| ) Circuit Calaiog No. Circuit ~ Catalog Number -
| Nt (Duisny) | 10 3640 3 LN.O. CIT0KA] _Cat No.
| o e 1 N.C. C320KA2 C320°
1 N.O. C320Ku1 1 N.0.-1 N.C. C320KA3 ‘| oot
1N.0.-1 NG, |C320KB2 : :
Operating Coils Seleclion Table
* -
Sulfix Sullix
._Vol_lg N Cycles Part Numbeor Lolter Volts Cycles Part Numbeor Lolter
N 120 60 9-1887-1 a | e00 60 | o-1887-4 |
110 50 ; , 550 50 4 °
240 GO 9-1887-2 B8 208 60 ' 9-1887-5 'E
22 50 ! ‘
480 60 9-1887-3 | 'Cc | 380 50 9-1887-8 -
440 50 - ’ 27 )

+Sulfix lotler required only whon powor unit Is ordored.

PAGE 4
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Installation Instructions
for
Simco Equipment

IVIPORTANT - - DO NOT DESTROY

PLEASE READ THESE INSTRUCTIONS
CAREFULLY BEFORE PROCEEDING WITH
THE INSTALLATION AND OPERATION,
OF THIS EQUIPMENT.

#""'!!Ff"'m rJ "y ---.rE""'h
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a ANSBUAG company

the SIMCO company, Inc., 2257 North Penn Road, Hatllold, PA 18440
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2/25/63 INSTRUCTIONS FOR INDUCTION STATIC BARS BI-A

The points of the Induction Bar should be about 1/4" to 5/16" from the material
to be discharged. Try to locate the bar where this distance can be maintained.
The material should not hit the points so as to prevent their becoming damaged.
They are made purposely fragile so that they will not rip or tear the material
if accidental contact should be maue. If the bar must be mounted where sag,
whip or flutter of the material makes it impossible to maintain an average
distance of 1/4" to 5/16" without contact, then the bar will have to be kept
farther from the materlal but no more than 1/2".

1

LI

IMPORTANT ~—-—~-- The points of the bar should look at the material where the

material is in free aix and not in contact with a roller, plate
or other surface, .

Since the electric charges are to be conducted into ground, it is required that

-

the metal channel of the Induction Bar be metallically connected, by the perforated
supports furnished, to the frame of the machine which in tumm should be metallically

connected to a known ground. Be sure to clean off any paint from the machine
freme at the location where the perforated strips are bolted to the frame.

The Induction Bar reduces chaxges on the material to a threshold value where -
its action ceases. For complete neutralizing, the Induction Bar should be
followed up with an electrically operated static bar.

r

TS i IR R
‘u- 1=y q,.‘,] v
A 30ur Now rAddres 5y ",

«

“Halfleld, PA’ 1944037 £
Ph (21 5) 822-2173A«

the SIMCO company, imc.o

820 Walnut Street, Lansdale, Pa. 1944
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SIMCO POWER UNITS
(ALL POTTED MODELS)

SECTION 1 INTRODUCTION
1-1 General Description

The Simco Power Unit provides a high voltage oulput lor
powering various types of Simco slalic eliminaling
equipment.

Although there are many individual models, all are basi-
cally the same with respecl to mounling, connections, and
operation. These power units are internally potled and
require no maintenance or adjustments.

Each power unil operales on a specilic line vollage and
frequency and provides a specilic high vollage oulpul.
The power unil model supplied, is selected by the lactory
deponding upon the type of stalic aliminatling dovice il is
o power, therelore the power unil must be used only wilh
the device lor which it was originally supplied. Do not add
any olher device lo the power unit withoul consuiiing
Simco.

If it should become necessary lo contact the faclory re-
garding the power unit, please be sure lo reference the
power unil “Model Number" and “'Unit Number." These
numbers are lisled on the nameplale alfixed to the power
unil. Line vollage and Irequency requirements, and oulpul
ralings are also lisled on lhe nameplale.

All Sirnco Power Unils are UL and CSA lisled.

1-2 Receipl of Equipment

Aemove tho envelope conlaining the shipping list. Care-
fully remove the equipment from lhe shipping conlainer
and inspec! lor any damaged or missing parls. Make ceor-
lain any spare or replacement parls are nol discarded with
the packing malerial,

If any damage has occurred during shipment, the local
carrier should be nolilied at once regarding his liabilily. A
report should also be submilled to The Simco Company,
Inc., 2257 North Penn Road, Hallield, PA 19440.

1-3 Relurn Shipment

Il any equipment or componenl part is lo be relurned lo
The Simco Company, Inc. for any reason, it musl be ac-
companied by a letler describing the reason the ilem is
Loing rolurnod, rupairs or work o be perlormod by tho

Typical Power Unil

faclory. Prior lo returning any goods, contact Simco for an
Authorized Roturnod Goods Number. This number musl
be relerencad in the packing slip or corrospondence in-
cluded wilh the shipmonl. Any ilems being relurned
should be prepaid and properly packed lo provide
adequale proleclion during handling and shipment.

SECTION 2 |[INSTALLATION

2-1 Mounting and Grounding the Power Unil

The power unil is designed lor (lat surlace mounling and

can be easily mounled using the mounting flanges al the

base of the unil.

When locatling the power unit, please nole thal proper

grounding of the power unil case is essential for sale and

eflicient operation of the equipment. Proper grounding

can be accomplished by one of the lollowing methods:
Caulion: Failure to properly ground the power unit
may result in oloctrical shock hazard to personnel
and Inefficlont operalion of the equipmont, Do notl
apply line power untll all grounds and H.V. connec-
lions have beon complelod.

’ IMPORTANT

Evon tho bost equipmont will {all to provido complole satisfaclion and sale operatlion unless it Is properly lnstalled and
mainlained, It Is Important that those instrucllons be completely read and understood before atlempling to install or
operate this equipment. Fallure to do so could resull In serious personal Injury and/or damage to the equipment,



8. If the stalic eliminating unit is lo be mounted on a
machine, boll the power unil to a well grounded
momber of tho mach:ing frame. Make corlaln the
machine frame is propuorly grounded.

b. Connecl acopper ground wire balwean the ground lug
on the power unit and a good earth ground such as a
cold waler pipe, sprinkler syslem piping, or giounded
eleclrical conduil.

c. Tha powor unil is equipped with a 3-conduclor line
cotd.On power units designed for 120 volls ac opera-
tion, the lina cord is fitied with a standard 3-prong plug
and should bs plugged into a 3-lerminal grounded ro-
caplacle. Maka certain the receplacle is groundad.
On power units designod lor oparation on 220 volls ac
and above, the ac line cord is nol normally supplied
with a plug, The grean wire provides the ground con-
nection 1o the power unit and should be connecledio a
good earth ground,

- 2-2 High Voltage Connections, Standard

Cable Wilhout Shielding

The high vollage cable on the static eliminating device
may be shipped wilh the spring loaded connactor instai-
led on the cabie. il the connector is not instaliad on the
cable, il must be installed as described in Section 2-4.

The power unit may have iwo or four high voltage outpul
terminals. Insert the spring loaded connactor into one of
the tarminals and finger-tighlen the connactlor.

Some sialic sliminating devices may have a separale
ground wire {green) which is run along the high voltage
cable, both of which are enclosed in a viny! covering. This
wire musl be connected to the ground lug on the powar
unit,

When routing the high vollage cable, prevent il from con-
lacling any conduclive objecl by using the insulated cable
supporls supplied. This will pravent high voltage arcing

“lhrough Lhe cable which would result in cable burn-oul.

2-3 High Voltage Conneclions, Cable With
Optional Stainless Steel Shielding
Some slalic eliminaling devices equipped with shiolded

“high vollage cablo have a separale ground lead which

provides lhe ground conneclion lor the.shislding. Con-
nacl this giound lead lo the ground lerminal on the power

Figuru 2-1  Cunngeling Shividod Cablo to
"L" Brackel on Powor Unil

unil. Insart the spring loadod conneclor inlo e high
vollage oulpul terminal on the powor unil and linger-
tighten,
lonizing air guns and sorne Type HS Nozzles wilh shieldad
cable are shipped with all conneclions compleied by the
faclory. These unils use a mounting arrangemant on the
power unit as shown in Figure 2-1, If equipmant using Lhis
mounling configuralion has not been connecled al the
taclory, it musl be connecled by the user as described
below. -
Note: Do not alter the length ol shiclded cable,
Should this bscome necessary, contact Simco for
{urther ialormation.

a. Reler to Figure 2-1. Insen the end ol the high voltage
cable through the angle bracket (ilem 6) on the power
. unit.

b. Inslall and tighten hex nut {item B).

¢. Inslali mate hall of nylon compression litling (item 9) as
shown, and lighten securcly onlo the hex bushing (item
).

d. Install and tighten {emale hall of the compression fil-
ting (item 8). )

e. Install the spring loaded connector (ilem 11) on the
high vollage cabls as described in Section 2-4,

[. Insert the spring lpaded connector into the high vol-

lage output lerminal on thé power -unil and linger-
tighten.

g. Install strain relief clamp (items 1', 2,3).

Removal
Ifit becomes necessary lo remove lhe shielded cable from

ihe power unit, disconnec! line power and procesd as

follows:

a. Reler to Figure 2-1 and remove hex nut {item 3) and
iemove cable clamp {item 1).

b. Unscrew spring loaded conneclor (itern 11y and re-
mova from high vollage oulpul terminal.

c. Using a %" allen wrench, remove sel screw Iroin the
spring loaded conneclor and remove the connector,

d. Unscraw nylon compression lilling (item 9) and remove
bolh halves of the lilling. The proleclive sioave {item
10} should remain on Lhe cable.

. Remove hex nul (ilem'8). The ontire cable assembly
may now be removed [rorm Lhe powor unil,

2-4 Removal and lnstallation of
Spring Loaded Cable Connector
(P/N 5050001 and 5050002)

Remaoval

a. RelerloFigure 2-2. Disconnact ling powerto ltha power
unil and unscraw lhe spring loaded cable conneclor.

b. Using a %" allen wrench, remave the sel scrow [rom
lhe conneclor body and remove the connoclor.

Inslallation

Two types of high vollago cablos, aro used on Simco
equipment. The larger diametor (black cable) roquiros the
5050001 connector and the smallor diamotar {red cabin)
uses the 5050002 conneclor. Installation of both connoc-
tors is the same wilh excoplion of slop “a” bolow. Follow

the proceduro for tho typo of cable supplied with your
equipment. :
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achine lo the power unil. Cable should always be kept at leas! Va® away from machine frame and parls, walls, and
giling: bul il it musl touch al any points, il should be encased in proleclive plaslic tubing, available from Simco.
5 install the cable supporls, press the split plaslic bushing out of the melal supporl and apply bushing 1o cable al
esired location. Mount the supporl, then press the bushing wilh cable back into the suppori. Be sure thal a cable
upnorl is localed lo remove all strain and motion irom ihe cable where il enlers a slalic bar and the power unil.

drwma : : ;

Frame of the machine — Il is essential for successlul operalion of the equipment that the frame ol the machine
e eleclrically grounded, either through well-grounded electrical conduil, or by heavy copper wire connecling the
-ame la a waler pipe. .
Slalic Bars — The melal casing must be grounded. If the casing is not grounded, personnel may receive a
;hock by louching il and, in addition, the equipment will not junclion properly. Grounding is automalic when melal
nounting clamps and brackels supporl the bars directly from the grounded melal machine frame. When lhe bars
ire supporled from wooden of olher non-conduclive members, a separale wire mus! connect the mounling brackel
»n one end of the bar to a metal parl of the grounded machine frame or 10 a well-grounded eleclrical conduil or

valer pipe. |

Power Unlt— The power unit musl be grounded by inserling the 3-prong plug into an AC receplacle of the
roltage and Irequency marked on the nameplale and with a good ground conneclion for the ground pin of the plug. If
1 grounded sockel is not available, either boll lhe power unil 1o a well-grounded metal machine frame Qr connecl a
1eavy copper wire from the ground lerminal K on the front of the box to a well-grounded eleclrical conduil ‘or
~aler pipe.

CHECKING FOR PROPER OPERATION

To delermine il a Type “ME" Shockless Stalic Bar is funclioning properly, place lhe melal shalt of a screwdriver
against \he edge ol a hole in the melal casing and approach a sharp ¢orner of the blade toward a poinl unlil sparking
occurs. The spark that jumps from the point o the blade should be very faint and thin. The spark should be as
follows: Wie” diameler bars—%s" long:} 1" diameler bars—Ve” long:;} 1% diameler bars—%0” long; 1%i¢’" diameler
bars—%s’’ long. Be sure the corner ol the blade is very sharp or the resulling spark will be deceplively shorl. Each
point is isolaled and musl be tesled individually. ;

MAINTENANCE
Turn equipment “'OIl"" belore cleaning, removing slatic bars from machine, or breaking any ground conneclion.
If metal lilings or lragments lall inlo the holes of the stalic bars, they are apt 10 shorl-circuil thal seclion ol the bar
and make il inoperative unlil the parlicles are removed. Loosen lhe bar brackels and revolve \he bar to lace down-
. lapping il lo dislodge the parlicles. Revolve the bar back into position and lighten the brackels. Compressed
1ay be used lo keep the inside of lhe bar clean. Periodic use oi & soii biush or compressed air wili prevenl the
‘nis from accumulaling hardened balls ol linl, grease, and olher foreign maller that reduce their sharpness and
_ecrease elliciency. One easy way 1o remove buill-up deposils is 10 occasionally press a soll pencil eraser down
over each poinl in turn and twist slightly. Remove ink and resistant coalings by wiping poinls wilh “Renuzil” (other
commercial cleaners may damage plaslic parts). Including the slalic bars in the regular procedure ol cleaning lhe
machine will pay dividends in service and excellence ol perlormance. The manulacturer has complele repair lacililies

lor all parls of the eliminalor.

TROUBLE SHOOTING ;
When equipmen! fails to funclion properly — Check conneclions 10 be sure they are light belore proceeding
wilh the lollowing lesls.
~ When lhe spark lest produces a spark al only some of the points of the slalic bars, check these parlicular poinls
withoul spark lor melal Iragmenls or olher contaminalion that should be removed as oullined under ““Mainlenance"
lisied abové. When the spark lesl produces a very heavy and long spark from one ol lhe poinls ol a bar, the bar is
deleclive due 1o @ breakdown in the insulation of the bar. When the spark tes! produces no spark al ail,'lhe lrouble
is eilher deleclive bars or power unil, To locale the faully equipment, disconnecl all bars {rom the power unil by un-
screwing knurled plugs M from lhe plaslic receptacle G and pulling out high vollage cables. Aller all bars have
been unplugged, allach a piece ol insulaled wire or cable to ground lerminal K and inserl the olher end ol the wire
.into one ol the holeg in plaslic receplacle G. As the conduclor approaches the screw al lhe back of lthe exposed
hole, a spark should occur. Il no spark occurs nor any arcing heard, the trouble is in the power unit. If a spark does
occur, the faull is in one or more ol the bars.

To lind tho laully bar or bars, inser lhe high vollage cable Irom one of tho bars inlo lhe exposed hole ol plaslic
receplacle G and screw knurled plug M FINGER TIGHT ONLY. Try thu spark lest al several poinls ol the bar.
Il the proper spark occurs, add anolher bar to the power unit. Repeal this process unlil the spark lesl fails at all
points. The lasl bar added is delective and musl be removed from the power unil. All equipmenl found deleclive
by tho above les! procedures musl be sent lo Simco for repairs.

For lurlhor inlormation conlact: Allach Inslruction — "SL"

the SIMCO company. inc.

920 VWainut Stcrees, Lansdale, Pa. 18446
Phone 215-36B-2220 Telex B45130

Worldwido Manulacturer ol Stalle Ellmlnators, Generalors and Delectors
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INSTALLATION INSTRUCTIONS FOR SIMCO TYPE “"ME” SHOCKLESS STATIC BARS
WITH MODEL D____7RY SERIES OR F____7 SERIES MIDGET POWER UNITS

D._7RY Power Unil - | - © F__7 Power Unit

PLEASE READ INSTRUCTIONS COMPLETELY BEfORE STARTING INSTALLATION
Always lurn off current to power unit belore any work is
done on the equipment uniess instructions state otherwiss.

Mouni Stalic Bar A 1o machine with brackels B. Run high vollage bar cable D on insuialors E along machine
Irame or wall 1o power unil F, Aller inslalling Spring Loaded Cable Conneclor on high vollage cable, as oullined on .
allached instruclions "SL", plug cable inlo a hole of plastic receplacle G. Screw knurled plug M into plastic -
receplable G — FINGER TIGHT ONLY. Low vollage wiring of power unil lerminales in pularized 3-prong plug J." |
lor connection info a corresponding AC receplacle having lhe same voilage and [requency as thal marked on th
narmeplale and vith a good eleclrical ground conneclion for lhe ground pin of lhe plug. Il a grounded socks! iz n
avaiiable, eilher poll the power unil lo a well-groundea melal machine frame or connecl a heavy copper wire [ro
ground terminal K on the fronl of the power unil lo a well-grounded electrical conduil or o a waler pips. To adt.

slalic bars lo the installalion, remove a piasiic plug C [rom recaplacie G by jabbing an insulaled screwdriver through
the cenler of the plug and prying oul. A :

LOCATING TYPE “ME" SHOCKLESS STATIC BARS

(1) Besl locations are usually just ahead ol places where slatic gives trouble,
(2} The malerial lo be neutralized should have a background of Ire

be done efleclively by cuiling a slol in the plale or board and mounling the sialic bar in thig slol, or by'drming
_@ seniegs ol hoies through the plate corresponding 1o the holes in the slatic bar casing and rounling the siahc
bar under the plate. Panial conlact of the malerial wilh a background surface may nol interfers wilh elicctive
slalic oliminalion; however, this should be avoided as much as possible, .
{3) Stalic bars may be mounieéd wilh points facing any angle, provided they lace lhe material 10 be dischérged.
(4) Dislances of Slalic Bars Irom malerial to.be discharged: - . .
1%e™, 1%, 'and 1” diameler bars — The melal casing should not be less than Yo nor more than 1Va” (rom the
material. For besl resulls, (keep' beiween Y2 and 317/ , :
" diameler bars — The melal casing should not be less than ¥s* nor more than 1" from lhe material. For best
resulls, keep belween Ya® and %”, ‘ -
The matarial should nbl conlacl the bar.

(5) Mounling brackels are provided thal can be benl and iwisled lo supporl slalic bars Irom the ‘lrame ol the
machine or Irom convenient slationary shails that span the machine. A pitce of Y2 pipe allached 1o the side
frames could serve as a shall. Under no condilions should holes conlaining points bo coverod by clamps.

MOUNTING THE POWER UNIT. Mounl the power unil lo the maching frame {preferably on the side away from
he operalor} or 10 a convenient wall or posl. \
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High Vollage
Kauried Plug Conneclor Body Conneclor
Setl
High Vollage Screw Conlacl
Cable

\ } s

Spring

i -
me:—m e BT

Figure 2-2 Spring Loaded Cable Connoctor
{(P/N 5050001 and 5050002)

a. On black cable, measure and strip ¥z insulation from
end of cable. Straighten conductor strands. On red
cable, measure and strip 1" insulation from end of
cable. Straighten conductor sirands and bend back to
form a double thickness ¥%2'' long.

Slide the knurled plug onto the cable with the threaded
end toward the end of the cable asshown in Figure 2-2.
Slide lhe connector body on the cable with the sal
screw hole positioned loward the end of the cable.
d. Slide the high voltage connector over the conductor
until it bulls against the cable insulation. Make certain
all conductor strands are inside the connector.

Line up set screw holes in the connector body and high
voltage conneclor. insert and tighten the sel screw.
Pull flirmly on the conneclor body to make cerlain the

#

c

@

sel screw is well sealed.
|. Screw ihe contaclspring (close turns end lirst) onto the

high voltage conneclor as shown in Figure 2-2.

2-5 AC Line Power (Low Voltage) Connections

Caulion: Do nol apply line vollage to the power
unit until all grounds and high voltage connections
have been compleled, and the static eliminating
device has been installed.
The line cord is 1o be connecled lo 2 power source of the
correc! vollage and [requency as listed on the nameplale
allixed lo the power unil case.
Power unils which oporate on 120 volis ac are equippod
wilh a lino cord litted with a 3-prong plug, and should be
plugyed inlo a groundod, 3-lerminal recoplacle.
Power unils operaling on 220 volls and above are equip-
ped wilh a 3-conduclor line cord. If a plug is to be used, il
musl be supplied by the user. The black and while wires
are lo be connecled lo the ac voltage source, and the
green wire should be connecled to ground.
If the slalic eliminaling equipment is to be used on
rnachinery, it is recommended tho power unil line cord be
connecled to the machine's "Run’ butlon. This will

enable the stalic sliminating equipment to be lurned “'on”
and "'oll” with the machine.

Somo lypes ol power unils may be supplied with an

ON/QFF swilch (with or withoul a pilot lamp) which pro-
vidas convonionl ON/QFF control of the power unil.

SECTION 3 OPERATION

3-1 General

Boloro placing lhe squipment inlo operalion, make cer-
lain oll grounds, and conneclions have been completled as
described in Seclion 2. Make certaln the static eliminating

devico has been properly installed as described in the
applicable instructions.
To place the equipment inlo operation, simply apply line
power lo the power unit. On power unils equipped with an
ON/OFF switch, place the switch in the “ON" or "Oper-
ale” position.
Cautlon: Nevertouch the high voltage outlel while
the unit Is in operalion or hazardous electrical
shock may result. Always turn the power unit
“OFF” when the sequipment Is not in use.

SECTION 4 MAINTENANCE
4-1 General

Under normal conditions, the power unit requires no
periodic mainlenance. The user may occasionally check
to make cerlain all grounds and eleclrical conneclions are
clean and tight.

SECTION 5 TROUBLESHOOTING
5-1 Basic Power Unil Troubleshooting

Il problems are encountared with operalion ol the equip-
ment, it is recommended the user conlact Simco for assis-
tance. Since high voltages are presenl, it Is imporiant
that troubleshooling and servicing be performed only
by properly trained and qualilied service personnel,
famlllar with handling high voltage eguipment.

Procedures lor checking the power unit are as follows:

a. Turn off ac line voltage lo power unil.

b. Disconnec! all slalic eliminaling cyuipment lrom tho
high vollage oulpuls of the powor unil.

¢. Strip the insulation from both ends of a shorl length o!
insulated wire. Connecl one end to the ground lug on
the power unit. Make cerlain the power unil is properly
grounded as described in the Inslallation section ol this
instruction.

d. Using a screwdriver with a wellinsulaled handle, insert
the screwdriver blade inlo the high vollage output and
apply power lo the power unil. Slowly approach lhe
exposed parl ol tha screwdriver blade wilh the Iree end
of the ground wire. A strong, heavy arc should occur
between the wire and the screwdriver blade. The arc
should be approxirmalely V1" 10 %" long lor power
unils with outputs from 2.5 KV to 4 KV, %" to ?/1¢" lor
4KV to BKV, 316" to Ya" lor 6 KV lo 7KV oulpuls.

\f there is no arc, orif the arc is not as described above,

the power unit is defective and should be replaced.
Caution: When performing this test, do not touch
the H.V. outlel or the scroewdriver blade or a
hazardous eloctrical shock may resull,
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AEPLACES SERVICE HANUAL PACES E)-iA,
$4-2000 (SER.“D''), SH1-2000 (SER,''0v),
SHI-R10 ARD 9SH-DE-AIC

KHOGELS
o R1G-02-000 &
# HCAP + R10-03-000 )
T I 7 WITH VAR IAT LOHS
HRHOY e 1T ;:g;usnﬂc i AHD ACCESSWMIES :
I REVW - PR, e - .
2] ASSEMBLY
# HNR = WADJUST NG
) = ) SEREW HMA CAUTION —
l Except 3y olherwise specslicd by thie manulaciuier, by produtt n speoibically
HIUT e SEAL WINE Orvigned los compreysed aw sedwice, ond uie wiili any other fluid (hgud of
NUT I MR %330 1% 3 mitapphealon, For example, use with &« ecleon of Cerlain harardowy
hgusds of gases i the tystem {such a3 alcohed or lgud peliroleum gasl could
RAP-Lg-027 be haimiul 10 the vnil of resull in & combuslible condibon ar harardout v
RAMNGE O15K ternal lvahage. Manulactueer’s watranbvey afe voud 1n the event ot mnapph-
(5,‘25 P5 IGJ calwn, and mantlaclore aisumel pa respantidibity 1or any resutling loss
+HUT
ARP-L9-029
RAKGE DISK
(10-250 PSIG)
(OPTiCHAL)
RAP-LG-D26 -
RANGE D15K ‘ INSTALLAT {OH
+COVER —— .
Nunm (3-50 Ps186) - : .
{OPT1OMAL) 1. Kiximum Inlet pressure and operaling Llemperature
ratlngs arc 300 psig {20,7 bar) and 1759 F (75,402 C).
SCREW 2. lnstall o3 close a3 posslble Lo whore regulatcd air
(4 REQ.) {3 noodod, .
3. lastall the unit with the alr flowling through the
PRLSSURE DISK COVER body in the direction Indicated by the arfrow.
HHR KHR L4, tastall the same pipe size unlt as the pipe line in

RAP-95-~224 o
SIMING (5125 PSIG)
ARP-95-2 18
SPRING (10~250 P51G)
{oPTIOMAL)

RRP-35-122 . . DIAPHRAGH ASTEHDLY
SPRING (3-50 PSIG) (SELF-RELIEV ING) -
{OPT 1ORAL)

ARP-96-216] °
DIAPHRAGH ASSEMDLY
{HOW-REL | EV ING)
(OPT10MAL)
BooY ’
H

PIPE PLUG

S [ ]

ARP-9H-214
VALYE ASSY. KIT

U-fLInG

+THESE PAATS CAN UL
GROLALC AS A PANIL
MOUNT CUMVERS TON
KIT DY COUERING
PANT 110, ARP-95-7 10
{orTI0MAL)

SPIING

ATHCSE PARTS FURNISHLD
IN TAMPLR-ALS I STANT
KIT HO. NRP-95-700
{OPT)ONAL)

pOTTLH PLUG
HNHA

use. Avold using fitllnys, couplings, ete., that
restrict the airflow, unlasy maaimum flow [y not
nocded. '
5. Reyulator may-bo [nstalled so that adjustiing handice
is In ony pusitlon. Altach youye 1o one J/U" (e
L malte yougs port ond pluy the other /4 femala port,
or use il as o reyuvlated outlet port.
6. Turning tho adjusting scrow clockwlse raises the
roegulated pressure and turnlng it counterclockwise
, lowors the regulated pressurn.
7. Panel mount regulators requlre a 5/8" diamciur hole
*and aro mountoble on panols fren 1/8'" to 172" thick.

{(Contlnued on reverse sida,)

TO DVERMAUL SELF-RELICVING MDDELS, OADER

REPAIR KIT NO. RRP-95-131

TO OVERHAUL NON-RELIEVING MOVELS, (RDER

REPAIR KIT NO. RRP-95-132

THESE INUIVIDUAL PARTE
FURNITHIO IN REPAIR KIT

WILKERSOR COR: IATION

NNR 1 MOT WORAMALLY REPLACED

ENGLEWQOQD, COLGRADO 80150 ——
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Control with 7 e | He:
Y 1ans gavy Duty
i O Type 42LTB e e Mounting Assy
| ¥ .
| Terminal Base Universal Duty Mounting Assy. £60-1748
£60-178%5
INSTALLATION ALIGHIMENT
The control must be securcly mounted on & firm, stable sur- Alignment of the Type 42MR LED control, which has an
{ace, or support. A mounting which is subject to excessive invisible beam, can be accoinplished by visually sighting the
vibration or shifting may cause intermiticnt operation. For in- control at the Reflector until the visible LED Indicator, on the
stnllation convenicnce, Heavy Duty Mounting Assembly top, lights with switch in the "LT" position or gocs oul when
#60-1785, is recommended. For cxcessive vibration en- the switch is in the "DK" posilion.
vironments, usc Solid State Relay outputs. To insure that the beam is centered on the reflector in Reflex
or on the object using Proximily, it is desirable to sweep the
Wirlng: beam across the reflector or object in the horizontal plane and
All external wiring should conform to the National Electric determine at what points the indicator light goes on and the
Code and applicable Jocal codes. See wiring Diagram on Page gocs off. Set the beam half way between both peints. Do the
3 for clectrical connections. same in the vertical plane.
z For relinble Service z s TS
g 100 42MRP-5000 in dusty and dirly O IDS — A2MRU-5000 —_"\1
- TYPICAL industrial caviron- % s F=TYPICAL ==~ =
= 4 LN ESPONSE ments, higher optical = 41 RESPONRSE / __\
g 2 Operating Margins % 2 / -
= ol — ; . muay be required, re- 10 g o L 5
E h: ' —Opn;‘lt‘:nn sulling in reduced E L] =11 OEP. i
. Distence Operating Range for {5 1 e peven o e ot S 5
% 7 - e o fke oy ookl .Y the control. Use 8 2 ;
st 2 2 I 4
: R S 3'5730' 20' 50' f:::f: :;pﬁg ::;’:n F yel 2 5 020
OPERATING RANGE galde only. OPERATING BANGE 30
\\\\ @ :
o % E]“j-[lnmn:u ELECTRONICS CORPORATION OF AMERICA
2 £ PHOTOSWITCH DIVISION
. \a) & One Memorial Drive  Cambridge, Massachusetls 02142

U (617) B64-B000

~ Arss Sales Offices: BOSTON * NEW YORK* PHILADELPHIA ATLANTA* CLEVELAND * CHICAGO HOUSTON *
LOS ANGELES * SAN FRANC:~CGO
subsidiarien: ECA CAHADALTD ,TORONTO* MON"': "&e VANCOUVER
ECAEU! i -ANHE ADQUARTERS, DIUSSELS * ECA BRANCH OFFIGE, DUSSELDORF *
B e Al ALUTAINILTD . LONDON ¢
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PLUG-IN CONTROL
FUNCTION MODULES

A3 d :-_1.3‘:3-’1'.‘& R e
. Plug-in Output Module® *
. mouriled in POWER BASE

Plug-tn Function Moduls
moumlad In PHOTOHEAD

Adjariave

Catpleg Timae Lisy Reryeh | Ad)eriabe
Number Fenclion Serondh Thw Dwall

UN OFF | Swonda | Setonds
1T |ON ARD/OR {.05-1.0).05- 13| .00M -
e0-17*] |OFF DELAY, | S-10 | .5-13 013 -
#1771 - - 0318 003 - .05
0 i771-1 | OME SHIOT - - Rt} 035
01772 — sy ooy S-13
W-11 | DELAYED RN ] - 002
#1113 | ONE-SHOT |1.0- 135 - 025 05-.5
»-ITH MOTION — 0515 - - Ziprk
#0-LTP) | DETECTOR - S-13 — - e

Yoltrge Supply: |
TypedInhi I B-500G .. ..
TypedIMTB-5001. ...
Type 42MTB-5001 ., ..

102-132YAC, 56/60 Hz;
204-264VAC. 50/60 Hz;
40-54YAC, 50/60 Hz;

' 40-54VDC
Type d2MTB-5003.... 20-J0VAC, 50/60 BZ;
. 20-30vDC
Power Copsumpdon...... . 2YA @ 120VAC, 4YA @
. 40VAC, IVA @ 24/48YAC
Response Time: .......... Type 42MRU - .00} scc.

Type 42MRP - .025 scc.

with E-M Relay #8-590 Operate .00 seconds

additional
Relcase (015 seconds
additional
with 'SS Low Lenkage
Reluy ¥8-591 . ........ 001 scconds additional
with S§ ., Triac Rclay
#8-592 ..., .008 seconds additional

Operatlng Environment:

Nema 3, 4, 5, 12 and 13 rated PHOTOHEADS and

POWER BASES are made of very high impact and
chiemically resistant Yalox 357,

Fleld of ¥Yiew: Type 42MRU - 2.5%, Type 42ZMRP - 3°

Turn On Pulse Suppression: Yes

Light/Dsrk Energlzed Optlon: Seleciable by Switch on
FPhotolicad

TYPE 42MR SERIES
CONNECTION DIAGRAMS

4204R
FHOTOHEAD
o [-)

Ly

E-ut L HC
near =< L L sﬁ?‘ﬂ"“ < Lu
ourruT IS 1 k2 outhur 12115 Li
rer
e o
o~ EEE l | =il l
N
A2M18-5000 120VAL AZMT0 6000
A2ATD-5001 240VAC 42MT:—5002
S2UT0-5002  4oVACDC
A2MTB-5003 24VAC/IDC 421&{%%00:\

-

Scostlivily Adjustment: Selectable by "Low - Iligh” switch.
Covers full range of Operating Distances. ‘

Switch Posldon AINMRU 42pMRP
Low 1" .20 0-4'
(.025 - 6:lm) (0- 1.22m})
High 15¢ - 35° 3'- 10*
(4.5 - 10.12m) (.91 - 3.05m)

Rated Operating Distances:
Rellex Mode:
Retrorefeictive I* Square
Targels Reflective Tape (M)
3 Diam | 1,25" Diam| 625 Diand

#92-39 9147 F91-46 | #3870} #7590 | #7610 | £7%00
30 20 15

@5 | Gy | (a5my : C"“‘”“lp“cw'j_
Note: Mlulmum Cperating Distance: 1”7 (2.5¢cm)
Proxhinlty Mode: . . ) .
Diffuse White Surface:, , . .. 7' {2.2m)
Distanee Discrimination Range: 107 - 107 (.3 - 3m}
187 to 107 (.45 to 3mn) with 15% minimum Distance
Differential (Hysteresis) belween surface to be
detected and background. Distance Differential is
defined as increase in distance tequired Lo deensr gize
outpul, measured [rom the point of encrgization.

ORDERING INSTRUCTIONS
- SELECT POWER BASE SELECT PHOTQHEAD

Yoltaye Type rad Operxilag Trype rod
Supply Model hlode hiodel
120YAC AIMTB-5000
4BVAC/DC LIMTI-5002 Proximity 42MRP-5000
24VAC/DC

4IMTB-5003

SELECT PLUG-IN"QUTPUT

~ Cal. #8-590 120/240YAC E-M Relay, SPDT
_Cat. #8-591 Q- 120YAC/DC Low Leakage, F.E.T.,
N Sclid State'Relay (SP-NQ)
Cxi, £8-592- 120/240YAC Power Triac 'S.S. (SP-NO}
SELECT OPTIONAL CONTROL MODULE ‘
Sce Plug-la Canlirol hMedule Scleclion Chart.’ - O
SELECT OPTIONAL MOUNTING (

Cal. FG0-1785
CaL 160-1745

Universal, 360" Adjustment
Heavy Duly, for inechanical protection
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GENERAL

Type 42MR Serles 5000 @EEEE LIWE the full feature
miniature photeclectric controls, combine PHOTOSWITCH

ality, reliability and versatility into a functional package of

duced size, Jower cosl and increased operating features.

Each Type 42MR control system consists of a modulated
LED source, high speed silicon photodetector, a choice of
functional plug-in control and output modules which can be
used to interface with power loads as well as with programable
controllers or digital logic. The small size plus its functional
{lexibility makes it ideally suited for space limited application
on machinery and conveyors and other malerial handling
systems.

The Type 42MR controls are modular in design and consist
basically of two components — & plug-in PHOTOHEAD and
a POWER BASE, which are selected 1o suit your functional
requirements and assembled together at the point of installa-
tion. The PHOTONEAD includes a unique Quick Disconnect
feature so thal il can be quickly mounted to or removed [rom
the POWER BASE Ly simply turning a screw, without
disrupting control wiring or alignment.

All Type 42MR controls are suitable for use in Nema 3, 4, 5,
12 or 13 environments. The control housings are made ol high
impact, corrosion resistant Valox 357. Combined with the
#60-1785 Universsl or the #60-1748 Heavy Duty Mountng
Assembly {(where mechanical protection is required) universal
mounting in any position for installation flexibility is assured.

In addition, Type 42MR PHOTOHEADS include provi-
sions for ficld mounting of plug-in Two Way Time Delay,
One-Shot, Delayed One-Shot and Motion Detector modules.
The POWER BASE provides the location for ficld installation
of the desired output whether it be E-M Relay, Low Leakage

_E.T. or Power Triac Solid Stale Relays.

TYPE 42MR PHOTOHEADS

There rre two different PHOTOHEADS available:
Foi REFLEX opcrations (with retroreflective target),
specily Type 42MRU Model 5000 which provides
relinble operation to a distance of 30’ (9.15m).

For PROXIMITY operations (diffuse reflection off the
object itsell), specily Type 42MRP Model 5000 offering
reliable operation to 7' (2.2m).

The PHOTOHEAD contains all functional electronics and
oplics. REFLEX and PROXIMITY models include Synch-
ronous Detection circuitry which tends to restrict the control
to operations with ils own modulated LED source. The unique
PHOTOHMEAD circuitry precludes the possibility of [alse
operations when power is first turncd on. Adjustable input
sensitivity adds to control application capability to those in-
volving translucent and cven transparent malerials, such as
plastic films and glass. A switch is provided Lo assure scnsilivi-
ty adjustment throughout the entire control operating range.

Type 42MR conlrols provide cither Light Energlzed or Dark
Encrglzed output encrgized modes with the flip of a switch. A
visible LED indicator on the top of the PHOTOHEAD, visible
in all ditections, glows when the LED beam is made (i.e. on the
retroreficctive target in REFLEX operalion, reflecling from
the target in Proximity mode).

Plug-in  Control Function RNodules mounled in the
PHIOTOHEAD permit the Type 42MR controls to perform a
variety of functions. Desides standard On-O!I operation, con-
trol functions available include Two-Way Time Delay, One-
Shot, Delnyed One-Shot and Motlon Delectors. For complete
description and selection of these Plug-In Control Functon
Nodules, sce adjacent page of this bulletin.

4

TYPE 42MTB POWER BASES

All Type 42MRU REFLEX =nnd 42MRP PROXIMITY
PHOTOHEADS can be plugged into the Type 42MTB
POWER BASE — a Tenninal Type Power Base available in
models for 120VAC, 240VAC, 48VAC/ DC and 24VAC/DC.

The Type 42MTB Terminal Type Power Base makes it casy
for the user to terminate his incoming and outgoing connec-
tions directly to the controls thus eliminating the neced for &
scparate junction box. Wiring connections are made to casy-
to-wire pressuré type terminals with non-rotating clamps on
the screws capable of handling #14AWG wires or crimp on
terminals.

PLUG-IN OUTPUT MODULES

The POWER BASE includes provisions for a varicly of
physically interchangable PLUG-IN OUTPUT MODULES:

Cat. #8-550 A.C. Electromechanical Relay
2A, 120VAC, 1A, 240VAC _(SP-DT), non-
inductive

Cal. #8-591 Low Leakage, F.E.T. Solid Stale Relay
30ma cont., 0 to 120VAC/DC
10 Microamps max. leakage (SP-NO)

Cat. #8-592 Power Triac Solid State Eelay
1A cont., 10A. surge, 120/240VAC (SP-NO)

PLUG-IN CONTROL FUNCTION MODULES

Type 42MR Scries 5000 QD Controls are basic ON-OFF
photoelectric sensing devices. However, they can be made 1o
perform other control [ unctions, such as Timiog, One-Shot,
Delayed One-Shot and Motion Detection by simply plugging
in one of the Control Modules described below ento the sockel
provided in the PHOTOHEAD. No other connections,
jumpers or swilching is required.

The selection chart below describes the plug-in control
modules available. The control funclions are described as
follows:

£60-1790 and £60-1791 TWO-WAY TIME DELAY
Plug-in modules include two independent adjustable
{iming circuits. The time adjustment polentiomeler
can be sct to ZERO to provide OFF or ON or even
NO Time Delay, il so desired.

#60-1792 and #60-1793 ONE-SHHOT
Plug-in modules provide an adjustable output pulse
independent of input signal duration. Also, there will
be NO false pulse when power is turned on. Major
applicalions arc those which require that shorl input
signals must be recognized.

#60-1794 and #60-1795 DELAYED ONE-SHOT

Plug-in modules provide an oulpul signal of ad-
justable duration at an adjustable preset time after
the Type 42MR sensor detecls the presence or
abscnce of @ moving object. The output signal is
uncifected by sustained or repeated input signals dur-
ing the delay time. Most applicable where short input
signals must be recognized but action is to be taken
further down the line, such os in labeling, sorting or
inspection functions.

£60-1796 and #60-1797 MOTION DETECTOR

Plug-in modulcs provide an output, which ceases, il
the control does nol receive an appropriate signal
witld an adjustable preset time. It is generally used
to detecl "stopped motion” on conveyor lines, elc.,
where the object can stop either Insist- or outside the
scnsing arca. It can also detect a low fimit in rates of
product flow where objects are regularly spaced.

=
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1.0 DESCRIPTION

1.1 General : . :
This Maintenance and'Repair Manual covers the
following R5 Series Single Stage Rotary Vacuum
Pumps: )

NEW MODEL NUMBER . OLD MODEL NUMBER

RA0D10 010-112
RC0010 010-118
RB0012 012-136
RC0012 012-138
RA0016 016-112
RC0016 016-118
RB0021 021-336
RC0021 021-338
RA0025 025-132
RC0025 025-138
RA0040 040-132
RC0040 040-138
RA0063 063-132
RC0063 063-138
RA0100 100-132
RC0100 100-138

The identification code for the New Model No. is
as following.

Sample

RAQ063 ,
R5 Pumps IT T Pump Size
0010-0100 m3/hr.

Type Pump—— |
A - Super (112, 132) (0.5 torr)

B - Plus (136, 336) (3.0 torr)

C - Standard (118, 138, 338) (15 torr)

Specialty Pump: RA (0025-0100) - 7005A
Theaco nr-m?n in the r\nrgi e lAamm 1qu~.&i(=c§»l
with a suffix of 120 (micron pump). This pumpis
sold into specific areas and achieves an end
vacuum of 0.1 Torr.

This Manual is designed to help optimize pump
performance and reduce down time through
proper maintenance. Instructions are given for
complete disassembly and assembly.

A separate R5 Series instruction manual which

covers installation and operating of the R5 Ser-

ies Single Stage Rotary Vacuum Pumps is ship- .

ped from the factory with each vacuum pump.In
case an additional copy is needed, please con-
tact the factory.

1.2 Operating Princlples and Construction

. FIG. 1.
1. Oil Return Line (RC Standard, only)
2. Oil Retusn Check Valve {RA Super., only)
3. Exhaust Valve (RA Super, only}
4, Anti-suckback Valve
5. Gas Ballast Valve and Filter (RA Super only)
6. Gas Ballast Port’ )
7. Gil Filter In Oil Supply Line
8. Oil Sight Glass
9. Exhaust Filter

All position numbers relate to Figure 2A, 281. &
2C and position numbers on Parts List.

All R5 Series Single Stage Rotary Vacuum Pumps .
are direct-driven, air cooled, oil-sealed rotary .

vane pumps which operate as positive displace-
ment pumps. As Figure 1 shows, they consist of
a rotor (Pos 15) mounted concentrically on the
drive shaft and positioned eccentrically in a
cylindrical stator (Pos 1). The rotor has three
radially sliding vanes (Pos 22) which divide the
pump chamber into three segmerits. The gas to
be pumped enters at the inlet port (Pos 260),
passes through the open®anti-suckback valve
(Pos 251) and the inlet screen (Pos 261) into the
pump chamber. As the rotor rotates, the inlet
aperature is closed, the gas is compressed and
forced out through exhaust openings between
pump cylinder and exhaust box on Standard
pumps or throuah one-wav exhaust valves (Pasg
159) on Super and 100 Micron models. This
operation is repeated three times each revolution.

1.2.1 Inlet Check Valve (Pos 251-255)

All RS Series Vacuum Pumps are equipped
with an inlet check valve, often also called an
anti-suckback valve.

When the pump is switched off, it is auto-
matically vented internally to atmosphere.
Simultaneously, the inlet check valve built
into the inlet flange assembly (Pos 260) closes,
isolating the system. Thus oil suckback into
the system is prevented.

CAUTION: Do not use the anti-suckback valve
as a check valve or shut-off valve for your
vacuum system.
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Install @ manual or automatic operated valve
in front of the pump; particularly, if more than
one vacuum pump is pumping on the same
main line, or there is an extra large volume
(approximately ten times larger than pump
capacity) to which the pump is connected.

1.2.2 Lubrication System ..

The suction effect within the pump chambers
is used to draw iubrication oil from near the,

bottom of the oil reservoir level in the exhaust
box (Pos 75) to both endplates (Pos 25 and
Pos 26) of the vacuum pump.

Proper location and size of the oil tubing
effectively distributes the oil in the pump
chamber for proper sealing between the vanes
and the pump chamber, as well as for lubrica-
tion of the bearings (Pos 30) and shaft seals
(Pos 35) on either end of the rotor.

Part of the lubrication oil is drawn through an
automotive-type oil filter {Pos 100) before it
enters the pump through one endplate, except
Models 0010/0016/0021 which do not have an
automotive-type oil filter.

1.2.3 Vanes (Pos 22}

On all RS Series Single Stage Rotary Vacuum
Pumps, the vane contact with the pump'cylin-
der is affected and maintained by centrifugal
force. Some vanes are equipped with grooves
on the trailing side which carry and distribute
the oil to the rotor slots for lubrication and
sealing.

1.2.4 Exhaust Valve (Pos 159) and

Exhaust Box/Oll Reservoir (Pos 75)
As the rotor rotates inside the pump chamber,
the inlet aperature is isolated, the gas is
compressed and forced out through one-way
exhaust valves on Super models. ‘

The number of exhaust valves used on RS
Super Model and 100 Micron Pumps depends
on the size of the pump. For a specific size of
pump, see the separate Spare Paris Listfor the
correct number of valves.

R5 Series Standard and Plus Mode! Pumpsdo
not have exhaust valves; however, the gas is
forced through exhaust openings between the
pump cylinder and exhaust box. R5 Series
Standard Model Pumps, therefore, do not
achieve as low a vacuum as the R5 Series
Super Vacuum Pumps.

The oil and compressed gas is expelled into
the exhaust box (Pos 75) where is passes first
through a steel demister pad (Pos 79). There
large oil droplets are trapped and flow back to

the bottom of the exhaust box. The remaining
oil mist passes through exhaust filter ele-
ments (Pos 120} where 99.9% or better separa-
tion of oil from the exhaust air is accomplished.

The number of exhaust filter elements used
depends on the size of the pump. For a
specific size of pump see the separate Spare

" Parts List for the correct nimber of exhaust

filter elements for that size pump.

The oil separated by the exhaust filter element

"forms droplets on the outside of the exhaust

filter which collect at a low point in the upper
half of the exhaust box. From there collected
oil is drained back to the oil sump via an oil
return valve (Pos 275) which opens on R5 Ser-
ies Super Model Pumps when the pump is
shut off.

Itis necessary to shut off the pump afterevery
10 hours of operation to allow the check valve
to open. If the pump is not shut off after this
time period, itis possible to starve the pump of
oil and/or oil droplets may be blown out of the
exhaust,

On R5 Series Standard Model Pumps the col-
tected oil is drawn continuously during opera-
tion of the vacuum pump to the inlet flange
{Pos 260) via the oil return line (Pos 290). The
oil return line is connected directiy to the area
of the exhaust box, downstream of the exhaust
filter, which is at atmospheric pressure. There-
fore, a constant amount of air is sucked into
the pump which is an additional reason that
the RS Standard Series Pumps do not achieve
as low a vacuum as the R5 Series Super
Vacuum Pumps.

1.2.5 Gas Ballast Valve (Pos 440}

All R5 Super Series Vacuum Pumps are
equipped with a gas ballast valve, which gives
a waliler vapor Hanaitng capacity ul up w
28.7" Hg.

Water vapor tolerance of a vacuum pump is
expressed in terms of the highest absolute
pressure at which the pump will handle 100%
water vapor. This means that for vacuums
between 29.9" Hg. and 28.7" Hg., all of the

- water vapor going into the inlet of the pump

will come out the exhaust of the pump without
any condensation taking place in the pump,
even if the load is 100% water vapor.

At vacuum between 28.7" Hg. and atmo-
sphere, condensation can take place.

The gas ballast valve is located between the
inlet port and the exhaust box. It is recom-
mended that this gas ballast valve be leftopen,



if water vapors have to be pumped. The only
time it is recommended that the gas ballast
alve be closed is whenacheck is made on the
chievable end vacuum or application condi-
tion does not warrant the use of the gas ballast
valve.

1.3 Service and Parts

Following the instructions in this manual, one
may completely service and repair the Model R5
Series pump.

A complete inventory of spare parts is main-
tained at Busch, Inc. at all times. Parts will be
shipped immediately upon request.

The pumps may also be shipped to the Virginia
Beach, Virginia factory or nearest authorized
service center for repair. For the location of the
nearest authorized service center, contact
Busch, Inc. in Virginia Beach, Virginia.

Busch, Inc. maintains an excellent repair de-
partment staffed by factory-trained technicians
who specialize solely in Busch products. Where
it is not feasible to return the pump for repair,
arrangements can be made to have a factory-
trained technician repair the pump on site.

() MAINTENANCE

|
|
|
|

1
i

..o Series Single Stage Rotary Vacuum Pumps
require very little maintenance; however, to insure
optimum pump performance, it is recommended
that the following steps be followed:

2.1 Pump Oil

2.1.1 Oil Level

With the pump running, installed relatively
level, and the inlet completely closed, make
sure that there is a sufficient amount of clean
oil in the pump.

N nimae writh nno nil t:-irjh* Aalace fill hetween
the 3/4 and the full position on the oil sight
glass. On pumps with two oil sight glasses on
top of each other, fill the top sight glass up to
the 3/4 mark.

The oil level should be observed on a daily
basis and be replenished if it drops on pumps
with one oil sight glass below the 1/4 mark and
on pumps with two sight glasses on top of
each other below the 1/4 mark of the top oil

o sight glass.

All oil level readings should be done only
when the pump is shut down.

Oil can be added to the oil fill port (Pos 88) if
the pump is shut off and the circulating oil has
sufficient time to return to the oil sump.

CAUTION: No oil should be added while the
pump is running, since hot, unfiltered oil
vapor may escape through the oil fill port.

Under normal circumstances, it should notbe
necessary to add or drain oil from the pump
between recommended oil changes.

A significantdrop in oil level means thereisan
oil leak or that an exhaust filter is broken, and
the pump should be smoking excessively. Itis
normal for the oil to be foamy and lightcolorin
an operating pump. However, if the oil is milky
colored, itis an indication that water is present
in the oil. Normally, by operating the pump for
an extended period, with the suction blanked
off, the water will be purged from the oil. If the
oil is dark colored, it is contaminated or
burned and must be changed.

2.1.2 Oll Type and Quantity

Non-detergent oil is recommended. Additives
in detergent oil could prematurely plug ex-
haust filter elements and shorten their life.
Detergent oils can be used if non-detergent is
not available.

The recommended oil for all RS Series pumps
except 0021 models is an SAE 30 non-deter-
gentoil. The recommended oil for the 0012 or
0021 models is an SAE 20 non-detergent.

The recommended type oils can be obtained
directly from Busch, Inc., Virginia Beach. The
SAE 30 oil is designated as R-530 and the
Synthetic oil for 0012 and 0021 pumps is
designated as R-580.

Other recommended SAE 30 non-detergent
oils are:

Exxon QOilex 30
Quaker State 30 ND

\l,.._n.!’.-- (s 1al

Kendall 30 ND

Castrol 30 ND
Gulf Saphire 30

MAldAan Chall 20

Western 30 ND

Using the Busch R-580 and R-530 oil will
extend the life of your pump and will give you
longer operating time between oil changes.

The following table gives the approximate
quantities of non-detergent oil required for
each pump:

Pump Type Qil Capacity (Qt.)
0010/0012/0016/0021 0.5

0025/0040 1 (1.5 for Models 0120)

0063/0100 2 (2.5 for Models 0120)

Oil capacity chart should only be used as a
guide since oil capacity may be slightly lower



depending on whether the pump was filled
previously, and whether all components such

as oil filter, oil lines, etc. were allowed to

completely drain. Use only the sight glass
reading for prOper level. Never over-fill.

Replace oil fill plug (Pos 88) making sure that
the gasket (Pos 89) is in place and properly

seated and secured. New pumps areequipped -

with an exhaust pressure gauge as an integral
part of the oil fill plug. This gauge may be
purchased separately and is interchangeable
with existing plug.

DO NOT ADD OR FILL OIL THROUGH
EXHAUST OR INLET PORTS!

For ambient operating temperatures lower
than 5degrees C (41degrees F),usea 10W-40
motor oil. If this does not lower the viscosity
sufficiently to permit startmg, contact the
factory.

2.1.3 Oli Change ‘

Check the oil for contamination® on a weekly
basis shutting the pump off and draining some
of the oil into a smaliglass or similartranspar-

ent container through the oil drain port (Pos-

95). To change the automotive type oil filter,
see Sections 3.2.2 and 4.1.

Prior to any oil change make sure that the
pump has been running for at least 15 min-
utes, so that the oil is warm, then switch off the
pump, remove oil drain piug (Pos 95}, and
drain the oil. Jog the pump two or three times
while the oil drain port is open. Hold a wiping
rag in front of the oil drain port in order to
catch theremaining oil and to avoid splashing.

If the oil is contaminated, flush the pump with ~

some fresh oil or with flushing oil. To do this,
diaih g vollidiinmidied vl Lidoudl didill poit
(Pos 85) and fill the pump through the oil fil-
ling port (Pos 88) with flushing oil or regular
pump oil. Run the pump for a period ‘of
approximately 30 minutes ‘and shut it off.
Drain the oil at once and, if necessary, repeat
the operation as often as required to obtain
correct color, viscosity, and lubricity (finger
test). When pump has been flushed sufii-
ciently, install a new automotive type filler per
Section 4.1, tighten the oil drain plug, fill the
pump with fresh oil through the oil filling port,

and replace the oil fill plug or exhaust pres--

sure gauge.

*CONTAMINATION: Foreign particles may

cause the oil to lose its original color and may.

change the viscosity (compare the lubricity of

the new and old oil by rubbing it between your
fingers). If the oilis contamlnated ithasto be
changed.

Every three months, SODhoursofoperatlon or
as necessary shut the pump off, remove oil
drain plug (Pos 95), and drain the hot oil. Also
at the same time replace:

2.2 Automotive Type Oll Filter

All R5 Series Single Stage Rotary Vacuum -

Pumps, except Types 0010, 0012, 0016 and 0021

are equipped with an automotive type oil filter

(Pos 100). Replace installed automotive type oil
filler with the foliowing Fram or equivalent type
filter:

Pump Type . . - Filter .Thread
0025/0040/0063/0100 - PH 966 or {3/4 inch - 16)
112/118/120/132/138
RA, RB or RC models

2.3 Exhaust Fliter (Pos 120)

AC Type SD #7984256

Every nine to eighteen months, or as necessary |

replace the exhaust filter elements. The service
life of the exhaust filters varies widely with pump
application. It is only necessary to change the
filters when the elements become clogged with

foreign material or burned oil. Indications of

clogged filters are: smoke and oil mist coming
from the pump exhaust, higher than normal

motor current, or oil leaking from the gas ballast -

valve on 112, 132, (Super RA) models.

The pressure gauge (Pos 80) 'has an effective
green field between 0 and 0.6 bar (9 psi}. Any
pressure close to the 0.6 bar (9 psi) valve (red
field) requires an immediate change of the ex-
haust filter.

To field test an exhaust filter element, remove it
from'the pump, allow it to cool, clean the sealing
{0-ring} end, put it to your mouth and attempt to
blow through it. Your lungs can generate ap-
proximately 3-6 psi which is the same as the
EXHNUIN ailowaldie opeialing pressure across
the filter. If you can blow through it, the element
is good. If not, discard itand replace the element
becauseitis not possible to successfully cleanit.
Incase thefilterelementis cracked, discard and
replace with a new one.

2.4 Vacuum Inlet Filter ,

If the pump is-equipped with a special vacuum
intet filter in applications where powder, dust or
grit is present, the filter cartridge should be
cleaned on a weekly basis, depending on the
amount of foreign particles to which the pump is
exposed.

To clean the inlet filter, unsnap the lid clamps or

remove the knobs and lift off the filter ld..

Remove cartridge, being careful not to knock

©



.y foreign particles present inside canisterinto

<. psuction.C|eanforeignparticlesfromcan-

é l‘i and with an air hose, carefully blow air

gh the filter cartridge. If the filter cartridge

__s been subject to moisture or is extremely
firty, it may need replacement.

2.5 Malntenance Chart
Jaily: Visually check oil level. See Section 2.1.1.

Neekly: Check oil for contamination. See Sec-
ion 2.1.3. Inspect inlet filter. See Section 2.4.

Every three (3) months, 500 operating hours or
as necessary: Drain and discard oil from hot
pump. Replace automotive type oil filter and
refill with fresh oil through fill plug. See Section
3.2.2 and Section 4.1.

Every nine (9) to eighteen (18) months or as
necessary: Replace the exhaust filter elements.
See Section 3.2.1 and Section 4.1.

Every two (2) years: Replace exhaust valve
assembly on Super Series Pumps.

overhaul kit containing a set of gaskets and
rings, vanes, bearings and bearing sleeves,

_aaft seals and taper pins, is available from the
factory.

66 Overhaul Kit/Filter Kit

Also, a filter kit containing oil sight glass and oil
drain plug including gaskets, automotive type oil
filter (except 0010, 001 2, 0016, 0021) exhaust
filter, foam block and synthetic baffle strainer in
the exhaust filter area, is available from the fac-
tory. When ordering, please specify pump size
(0010through 0100), RA Model (112/132 Super),
or RC Model 118/138 Standard) or (120, 100
micron), and serial number.

1.0 DISASSEMBLY

\|l R5 Series Single Stage Rotary Vacuum Pumps
ire easily dismantled and reassembled. Certain
steps are recommended to be followed in the
yroper sequence outlined, and reasonable caution
nust be exercised to prevent damage to the parts,
and to maintain proper operation after repair.

3.1 Tools

To disassemble/assemble all the R5 Series
Oumps, the following tools are recommended:

llen Wrench: 2.5mm, 4mm, 6mm

Filter Wrench: (Strap wrench)

Open End Wrench: 10mm, 13mm,

Socket Wrench with Extension: 10mm, 13mm

Hex Head Nut, Regular Pitch: 6mm, 8mm

Screw Driver

Drum Plug Wrench

Rubber Mallet

Gear Puller (Fan and Coupling)

Dial Indicator with Dial Indicator holding Tool

Arbor Press to Install Bearings and Shaft Seals

Loctite 242 for Shaft Seal

Miscellaneous Feeler Blades (12 inches long)

Busch Shaft Seal and Bearing Installation
. Tools ;

Installation & Overhaul Tool Kitsare available

from Busch.

MODELS 025 THROUGH 100 ONLY

(Disassembly & Assembly Instructions for
0010/0012/0016/0021 are similar)

3.2 Exhaust Filter, Automotive Type Oil Filter,
Exhaust Box-Exhaust Valves

3.2.1 Exhaust Filters (Figure 3)

In order to check or change the exhaust filter
elements, shut the pump off and follow these
directions:

(a) Remove the one (1) or two (2) cover plates,
exhaust silencers or exhaust flange adap-
ters from the gas exhaust port. Pos. 153

(b) Remove the synthetic baffle strainer (Pos
130) and the foam block (Pos 131) through
the exhaust ports.

(c) Loosen the pan head machine screw (Pos
126).

(d) Push the filter spring (Pos 125) withalong

screwdriver from the frame so that the
spring assembly pops out.
CAUTION: When performing this opera-
tion wear safety glasses and be prepared
for the possibility of the spring flying out of
the exhaust box.

(e) Slide the filter(s) (Pos 120) including O-
ring (Pos 121) out of the exhaust box.

3.2.2 Automotive Type Oll Fliter (Figure 2)
To replace the automotive type oil filter (Pos
100), the pump should have been running for
at least 15 minutes, so that the oil is warm.
Then switch off the pump, remove the oil drain
plug (Pos 95),and drain the oil. With an auto-
motive type filter wrench (strap wrench),
remove the oil filter and replace with a new
one. Coat face of gasket on new filter with oil
and hand tighten until gasket contacts base,
then tighten two-thirds turn more. Do not
overtighten.

3.2.3 Exhaust Box - Exhaust Valves (Figure 2)
Shut the pump off and drain the oil through
the oil drain plug (Pos 95). Jog the pump a
couple of times to get all oil out, especially on



Model 100's with oil cooling coils. Tilt the
pump towards the oil drain plug by placing a
2" wooden block under the rubber foot below
the pump cylinder and allow to drain.

To remove the exhaust box {(Pos75) from the
pump cylinder (Pos 1), the following steps
need to be followed:

{(a) Loosen oil lines (Pos 230 and Pos 231)

focated between exhaust boxand cylinder- -

near automotive filter.

{b) Loosen oil return line (Pos 290) located on
discharge end of pump (Models RC 118/138
only). :

(c) Remove drum plugs (Pos 200) located to
the right of the oil sight glass.

{d) With the inside of the exhaust box now
visible from the oil sight glass side, the
entire pump should be tilted on its side
(i.e. lifted up on the exhaust box side so
that the pump rotates around the pump
module and motor longitudinal axis until
the motor conduit box contacts the work
surface). The pump will lay securely in this
convenient tilted position for working on
the valves.

{e) Remave the four (4) bolts (Pos 186) that
hold the exhaust box to the pump cylinder.
Bolts can be removed by using a 10mm
socket wrench with an extension through

the drum plug hole. Make sure that all lock
washers are ‘removed when the bolts are
removed. (Pos 187)

(f) Lift the exhaust box away from the pump
housing. The gasket (Pos 185) can be
removed and replaced, if necessary.

On pumps with exhaust valves (Models RA
112/132 only), each exhaust valve is now
accessible and can be checked or removed.
They can be removed by loosening the
machine screw with a screwdriver (plastic
valves) or with a 10mm wrench (all steel
valves). '

The steel baffle (Pos 78) above the bottom of
the oil reservoir and the steel demister (Pos
79) can be removed, if necessary, by removing
the drum plug (Pos 200-Models 025 and 040) -
or cover plate (Pos 105-Models 063 and 100)
located above the automotive type oil filter.
The pieces may require bending for removal
through the exhaust box openings.

3.3 Rolor - Yanes - Bearings - Shaft Seals - |
Coupling - Inlet Screen :

Shut the pump off and drain the oil through the

oil drain plug (Pos 95). Jog the pump a couple of

times to get all the oil out. Tilt the pump towards

oil drain plug by placing a 2" wooden block

100 .

under the rubber foot below the pump cylinder. p

125 8 126

~
186 & 187

FIG. 3. EXHAUST BOX COMPONENTS INSTALLATION (100 model shown)

aK



temove wooden block and place pump on flat
:ifkbench surface but blocked up about o

re mesh inlet screen (Pos 261) is placed
,..ween theinletflange (Pos 260) and the pump
:ylinder (Pos 1) as a dirt trap for solid foreign
»articles. It should be kept clean in order to
woid reduction of pumping speed.

Ihe inlet screen (Pos 261) can be removed by
osening the four (4) hex head cap screws (Pos
265) and lifting off the upper inlet flange (Pos
260).

The inlet flange (Pos 260) & (250) can easily be
disassembled for cleaning and inspection of
valve plate (Pos 251), O-ring (Pos 253), valve
guide (Pos 252), spring (Pos 254) O-rings (Pos
255) and inlet screen (Pos 261).

NOTE: Ifthe inlet flange assembly is excessively
contaminated or corroded, the entireinletflange
assembly should be replaced.

Remove the fan cover (Pos 340). Remove the fan
(Pos 321) by removing the retaining ring (Pos
326) and sliding fan off. A wheel puller may be
necessary if fan does notslide off easily. The fan
Qastic and care should be takenin removal so
ot to break it. Lift out shaft key (Pos 66) and
_move distance ring (Pos 320). Remove thegas
ballast valve (Pos 440) from endplate (Models
RA 112/132 only).

Loosen and remove all oil lines connecting the
pump module (Pos 1) and the exhaust box (Pos
75). It is preferable to remove all lines and not
just bend them out of the way. Bending tends to
damage oil lines.

Remove the motor (Pos 400) by loosening the
four (4) bolts (Pos 401) connecting the motor to
the motor mounting bracket (Pos 300). On mod-
els wWith a cooling coti, disconnect tlie coull ghus.
This will allow the coil to be gently pushed to the
side to facilitate the bolt removal.

Remove the motor mounting bracket (Pos 300)
from the endplate (Pos 25) by removing the three
(3) skrews or nuts which hold the bracket.

Remove cooling coil (Model 0100) (Pos 240) at
the same time.

Oe entire coupling is now accessible. If the

>upling insert (Pos 310) is the only part needed
ing replacement, it is only necessary to remove
the motor as described above. To remove the
pump side or motor side coupling half (Pos 310),
loosen the set screw, pull the coupling off the
shaft, and lift out shaft key (Pos 65).

Check to see that all connecting fittings on end-
plates (Pos 25 and Pos 26) have been removed.

One can work on the pump module inone of two
ways:

(1) Leaving the pump module attached to the
exhaust box and laying exhaust box on its
side, or

(2) Removing the pump module from the
exhaust box as described in Section 3.2.3
and clamping pump module in a vise with
exhaust valve area facing downwards and
inlet port facing assembler.

It is very easy to put rotor in backwards and
endplates on wrong; therefore, one may wish to
match-mark the end of shaft, endplates and
cylinder before removal.

Remove threaded taper pins (Pos 60) by placing
a washer or lockwasher over thread and then a
6mm nut, and tightening 6mm nut against the
washer/lockwasher to loosen the taper pin. Use
of a lockwasher acting as a spring may ease
removal. In essence, the washer/lockwasher is
used as a spacer and the 6mm nut is used as a
jack screw to draw the pin out. (Some 0100
Model pumps may have 8mm threaded taper

pins.)

Remove the hex head cap screws (Pos 53) so the
endplates may be separated from the pump
cylinder. Be careful not to damage the O-ring
(Pos 50) or paper gaskets between the endplate
and cylinder.

Do not use a screwdriver to pry the endplates
from the cylinder. One may cause damagetothe
0-ring, gaskets, or sealing faces. |f the endplates
do not come off easily, tap gently with a rubber
mallet or soft hammer, or remove all threaded
studs from cylinder.

On pumps with gaskets between endplates and
cylinder, take note how many and thickness of
the gaskets used on each side. The same quan-
tity and thickness will be used upon assembly.

The rotor (Pos 15) and vanes (Pos 22) can now
be removed from the cylinder.

The endplates (Pos 25 and Pos 26) contain the
shaft seals (Pos 35) and carbon sleeve or needle
bearings (Pos 30).

NOTE: New model pumps have a support ring
(Pos 42) held by two (2) machine screws (Pos
43), holding the shaft seals in place. Before the
shaft seals and bearings may be pushed out (See
Figure 4 and 4A) the support ring must be
removed.
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DISASSEMBLY OF BEARING AND SHAFT SEAL
{Not applicable for pumps 010, 016 or 021)
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BEARING AND SHAFT SEAL REMOVING TOOL

NOTE: Bearings and shaft geals for 010, 016 and
021 have to be removed via a screwdriver.

NOTE: Some older and all new pumps will have

needle bearings instead of carbon sleeve bear-

ings. The two (2) types of bearings are inter-
changeable.

Toremove the bearing sleeve (Pos 18) from the
rotor, stand the rotor on end with the end from
which the sleeve is being removed, facing down.
Heat the sleeve with a propane torch, being care-
ful to concentrate heat on the sleeve. The sleeve .

e uu:u v W,

The sleeve can also be removed by use ci a
pencil grinder. Grind a slot, lengthwise, along
the sleeve, being careful not to grind into shaft.
Carefully pry off sleeve.

The above procedures may be used for both
sleeves.

Once the pump has been disassembled, it is
recommended that all parts be cleaned in a
suitable solvent; such as benzene, acetone or
trichlorethylene. While cleaning pants, carefully
check them for damage or wear. Replace all
damaged or worn parts.

If the pump vanes were broken and/or the rotor
seized, it would be advisable to check the rotor
for straightness before reassembly. This can be

done by chucking the rotor in a lathe and
checklng the run- outoreccentnc:ty (T.1L.R.). The
maximum allowable run-out is 0.02mm (0.001").

The standard overhaul kit contains alljgaskKets,
shaft seals, taper pins, vanes, carbon sleeve or
needie bearings and bearing sleeves. The kit is
recommended when repairing an R5 Series Sin-
gle Stage Rotary Vane Vacuum Pump. .

The standard filter kit contains an oil drain plug
including O-ring, oil sight glass.including gas-
ket, automotive type oil filter, exhaust filter(s) .
with O-rings, foam biock and baffle strainer. The
filter kit is recommended when performing
maintenance work on the oil filtering system.

4.0 ASSEMBLY

4.1 Exhaust Valves - Exhaust Box - Exhaust
Filters - Automotive Type Oll Flitér

There are two (2) styles of exhaust valves. The

exhaust valves supplied in the - 132 RA Models,
are of all steel construction and the 120/7005
Model pumps have parts of plastic and neoprene.

Prior to assembling the exhaust valves, check to
see which style {plastic or all steel) valve is
supplied. Each style of exhaust valve has a .
critical detail to observe in installation.

With the plastic style exhaust valve, be sure that
the cylindrical pin {a small metal pin that slips
undernéath the stem of the ‘exhaust valve as a
spacer {Pos 166) is placed in the thréaded hole.
This pin is no longer necessary in valves shipped-
in 1888 or after. Put Loclite 242 on the bottom of the
valve stem thread and screw the valve assembly
into the matching hole on pump cylinder. Check to
see that the plastic valve plate can be lifted up
Cua OV N TRV VVinis el bes u;llnulwan Pt f..luuuu
in the threaded hole, it will be possible to tighten
the valve so that it will be inoperable. )

With the all-steel exhaust valve, it is critical that
the valve itself be assembled correctly.

See Figure 5 for assembly.

Care must be taken to see that the spring
washers with tabs are put togethercorrectly and
tabs fit into the slots. When screwing the valve
together, 'be sure that Dia. A goes over Dia. B.

Prior to attaching the steel exhaust valve as-
sembly to the cylinder, check to see that the
valve plate (washer-type piece) moves freely.-

-



TURN TOP PIECE
180°

|
| FIG. 5.

STEEL EXHAUST VALVE ASSEMBLY

With this style exhaust valve, it is not necessary
to use the cylindrical pin in the threaded hole.

Qt Loctite on the bottom of the valve stem

.read and screw the valve assembly into the
matching hole on pump cylinder.

Tilt the pump module and motor on its side
towards motor conduit box using technigque
described in disassembly. Place gasket (Pos
185) between pump module and exhaust box
(graphite side facing the exhaust box) and mount
the exhaust box to the pump module, using the
four (4) hex head cap screws (Pos 186). Do not
use any Permatex or other sealant on this gasket.

Am (Pmm TON and A rbanl

demister (Pos 79) through the same openings
from which they were removed. To install the
pieces through the openings, it may require
bending of the pieces. After the pieces are
through the openings, itis necessary to straight-
en them to fit properly.

Install drum plugs (Pos 200) and/or cover plate
(Pos 105). Be sure that the drum plugs have the
ew O-rings (Pos 201) in place for proper sealing.

3et pump back on its feet on a level surface.
Install automotive type oil filter (Pos 100) after
filter mounting base has been cleaned. Coatface
of gasket on new filter with oil and hand tighten
until gasket contacts base, then tighten two-
thirds turn more. Do not overtighten.

Reconnect oil lines (Pos 230 and Pos 231) and
the return oil line (Pos 290 on RA Models

112/132).

Insert exhaust filter(s) (Pos 120) into exhaust
box, making sure that the metal neck with O-ring
(Pos 121) seats properly into exhaust base.
Insert the filter spring (Pos 125) into exhaust box
and turn to catch tabs on the inside of housing.
Tighten slotted cheese head machine screw

(Pos 126).

Install the synthetic baffle (Pés 130) and the
foam block (Pos 131) through the exhaustports.
Be sure that the foam block, next to the recircu-
lation valve, is in place.

Install cover blate (Pos 153D), orexhaust silencer
(Pos 153B) or exhaust flange adapter (Pos 153C)
and secure with the hex head cap screws (Pos

146).

4.2 Rotor - Vanes - Bearings - Shaft Seals -
Coupling - Inlet Screen i

If the bearing sleeves (Pos 18) have been re-
moved or a new rotor needs to be installed, the
bearing sleeves need to be preheated prior to
installation. Preheat sleeves in oil bath (approxi-
mately 250°F) or use an induction bearing
heater. Install the sleeves on the shaft so they
touch the shoulder of the rotor. With the sleeves
in place, chuck therotorina lathe and polish the
outer half of each sleeve with fine (#180) emery
paper. The polishing should be done creating a
spiral pattern. See Fig. 6 for proper procedure
and direction of rotation.

FINE (#180)
EMERY PAPER

ALWAYS POLISH FROM QUTSIDE IN
AND HALFWAY OF THE BEARING SLEEVE

LENGTH ONLY!

FIG. 6.
BEARING SLEEVE POLISHING

If the bearings (Pos 30) are being replaced or
reinstalled, it is very important, for lubrication
purposes on the carbon type sleeve bearing, that
the bearings be installed properly. Lay both end-
plates, finished side down, in the position as

shown in Figure 7.
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FIG.7 .
BEARING INSTALLATION AND LOCATION
OF GROOVE ON CARBON BEARING
The carbon bearings should be installed with the
groove in the 8 o'clock position in the fan side
endplate and the 4 o'clock position in the motor
side endplate. Bearings should be installed using

FAN SIDE ' MOTOA SIOE

"an arbor press and special tool, to insure proper

depth of bearings. Using a hammer- to install
bearings may damage them. See Fig. 7A for
dimensions of the special installation tool for
bearings and shaft seals. {Carbon bearings will no
longer be available from Busch.) Needle bearings
are interchangeable, and no special placement is
necessary. '
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NOTE: Needle bearings do not have any grooves
and can be pressed in at any location.

Shaft seais (Pos 35) should be installed with tD

spring side towards the bearings. Check thatt
shaft seal is equnpped with the spring. Prior to
installing shaft seal, in the endplate, puta drop of
Loctite No. 242 on the outside of the shaft seal.
Be sure that the correct seal (Buna or Viton) is
instalied.

Install the supportring (Pos 42) using the two (2}
machine screws (Pos 43) which hold the shaft
seals in place.

Place pump cylinder {Pos 1) in vise so the
exhaust valve area faces downward and inlet is
facing forward.

Prior to placing the rotor in pump cylinder,
check to see that the vanes will slide freely in
vané slots. Be sure all vane slots are clean and
free of burrs. The vane must slide in so that the
outer edge of the vane is below the outer
diameter of the rotor.

Install rotor (Pos 15) in pump cylinder such that
when looking into the pump cylinder from the
fan side (the right side) the vane slots are poi
ing in the direction of clockw:se rotation.

Figure 8. .
VIEW FROM FAN SIDI
ENDPLATE
O-AING INLET

GROC

| FAN SIDE

EXHAUST

FIG. 8.
ENDPLATE INSTALLATION

Insert vanes in rotor so grooves in vanes if

will be on the trailing side with proper p
rotation. Do not lubricate vanes or rotor s!o -
with oil.

Place O-rings (Pés 50) in endplates with shaft
seal and bearings already installed. Place a small



amount of grease on the O-rings to hold them in
Q:e while installing endplates.

pumps with paper gaskets between end-
_.atesand pump cylinder, use the same quantity
and thickness on each side as were removed
during disassembly. Cases in which it is not
possible to identify what gaskets were removed,
use one thick (0.1mm-.0004") gasket on each
side. Place the paper gaskets over the studs in
the pump cylinder.

Prior to installation of the endplates, put grease
on the inside diameter of the shaft seals and oil
the carbon or needle bearing area. On Buna
seals use Silubrin Grease A or Arcanol LT1 or
MolyKote G-N. Use Silubrin Grease S on the

Viton shaft seals.

Carefully insert the endplates over the shaft.
Care must be taken not to damage the shaft seal
when sliding over the bearing sleeve. Preferably
one should use a special shaft seal installation
sleeve (see Figure BA). If the special shaft seal
installation sleeve is not available, use wax
paper. Wrap the wax paper around the bearing
sleeve shoulder and carefully slide the endplate
over the sleeve and then remove the wax paper.

‘ ; Round Edge
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FIG. BA.

SHAFT SEAL INSTALLATION SLEEVE

With the endplate in place on motor side install
taper pins (Pos 60) hand-tight, and temporarily
Oighten nuts and bolts by hand. Repeat operation
‘or fan side endplate. Partially tighten all bolts
and nuts and partially tap taper pins into place.

Finally tighten all nuts and bolts and tap taper

pins all the way in.

On pumps with paper gaskets between end-
plates and cylinders, it is necessary to check

axial (end) clearances first. There is no adjust-
ment to axial clearances that can be made with
endplates sealed with O-rings between cylinder
and endplates. Measurements should be made
for record purposes. i
Check axial clearance by putting adial indicator
onone (1) end of shaftas shown in Figure 9 & 10.
Pull opposite end of shaft as far as it willgo away
from the dial indicator. Set indicator at zero (0).
Push shaft toward dial indicator as far as it will
go and read the indicator. This measurement is
the total axial clearance. Clearances, depending
on model, should be:

Type Model MM inches
RA or RC 0010 112/118 043-081  .0017-.0031
RA or RC 0016 112/118 1051-.085 .0020-.0037
R or RC0021,0012 136/138/336/338 .043-081  .0017-.0031
RA or RC 0025 112/132/118/138 .091-.135 003 -.005
RA or RC 0040 112/132/118/138 122172 005 -.007
RA or RC 0063 112/132/118/138 .091-.135  .003 -.005
RA or RC 0100 112/132/118/138 .134-184  .005 -.007
0025 thru 0100 120 or 7005 .06 -.08  .0023-.0031
DIAL INDICATOR
MOUNTING TOOL INLER
==t
7
oI
e | /0
N : - =
2 PUSH ROTOR
: SHAFT
- [ !
DIAL INDICATOR |.
EXHAUST
VICE
FIG. 9.

AXIAL CLEARANCE MEASURING
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MOUNTING BRACKET FOR DIAL INDICATOR

o



If clearance is less than specified, add paper
gaskets of appropriate thickness to meet clear-
ance, between cylinder and motor side endplate
(Pos 25); it clearance is more than specified,
remove the thick (0.1mm-.004") gasket {Pos 50)
and replace with thin gasket (.05mm-.002"} be-
tween cylinder and fan side endplate (Pos 26).
There should always be one paper gasket on

either side of the cylinder. Do not use Permatex

or grease on gaskets or endplate faces.

Check radial ciearances by :nsertuhg a feeler
gauge blade into inlet of pump in direction of
smallest clearance between rotor and cylinder.

One should check radial clearance in three (3)
locations along rotor, See Figure 11forinsertion
of feeler gauge blade. Clearance, depending on
model, should be:

+ Model - MM Inches
RA (112/132) 0.03 0.0012
RB (336/338) 0.02 0.0008
RC (118/138) 0.03 0.0012

120 0.03 0.0012

FEELER
GAUGE

— 1
_r_—[E
INLET 4 1
| 'JJ'I by

EXHAUST

TURN ROTOR THI5 DIRECTION

ENDPLATE
70 CHECK THE GLEARANCE ENDPLATE

MOTOR SIDE FAN SIDE

EIG. 11
CHECKING RADIAL CLEARANCE

QETIMCER DATAD ANM DI IMD AV INPER

No adjustment should be necessary uniess the
rotor or endplates were replaced, taper pins
were bent, or vane breakage occurred. Wheniitis
determined that all clearances are correct, then
squirt oil into the pump module and turn rotor by
hand to lubricate vanes and rotor slots well. In
the case where rotor orendplates were replaced,
taper pins bent or vane breakage occurred,
proceed as foliows:

Chuck the rotor in a lathe and check for a bent
rotor. The maximum allowable run-out or eccen-
tricity (T.1.R.} is .02mm (.001").

Install fan side endplate and tighten nuts and
bolts by hand and loosely install only the taper
pin on the far side. Install rotor pulling tool (Fig.

12) on fanside shaft end, and tighten the two
screws to pull the rotor against the inside face of

.the endplate. This is done to insure straightness

of rotor in the pump cylinder. Install motor side
endplate and tighten nuts and bolts by hand and
install far side taper pin of motorside endplate.
Remove rotor pulling tool.

Check axial clearances as described previously. "~

|
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“ROTOR PULLING TOCL

Check the radial clearance and adjust by turning
appropriate endplate, by tapping endplate lightly
around taper pin pivot. As before, three (3)
locations along rotor should be checked. Re-
tighten bolts and re-ream taper pin hole(s)
closesttoinlet. Insertthat taper pin and tap untii
solid metal sound is heard. Tap taper pm on far
side in fully. .

In all cases, it is best to recheck the axial
clearances after the radial clearances are set.
This will insure that the rotor was not cocked
during setting of radial clearances.

Q



Squirt oilinto the pump module and turn rotor by
dd to lubricate vanes and rotor slots well.

Aere the pump module was separated from the
xhaust box for repair, they can now be reas-
sembled together following instructions in Sec-
tion 4.1. Be sure gasket (Pos 185) is between the
pump module and exhaust box and the exhaust
valves (Pos 159) are attached to the pump
module on 112/120/132 and RA models.

Reassemble inlet flange assembly (Pos 250
through 266). Check to see that the valve plate
(Pos 251) moves freely and seats properly. The
conical spring (Pos 254) should be adjusted so it
holds the valve plate (Pos 251) slightly ajar.

Attach inlet flange (Pos 250 & 260) to pump
module using the four (4) hex head cap screws
(Pos 265). Check to see that inlet screen (Pos
261) and O-ring (Pos 255) is between inlet flange
and pump module.

Attach all oil lines between endplates and ex-
haust box. On pumps with cooling coils, attach
the endplate end of the oil line before installing
cooling coil.

Ostall gas ballast (Pos 440) on fan side endplate

Pos 26) on 112/132 models. Prior to coupling
installation, check serrated or “gear type” edges
of coupling halves for burrs that would prohibit
coupling insert from sliding freely.

Install pump coupling part (Pos 310) by inserting
shaft key and tightening set screw. Adistance of
4mm must be maintained between pump cou-
pling half and motor coupling half when pump
and motor are connected. Figure 13 shows the
location of the coupling halves on the pump and
motor shaft for 3 phase U.S.A. motors. On
pumps with 3 phase European motors, the cou-
pling halves shoula pe instailea 1usn wiln e
end of the shafts.

Setting the proper 4mm clearance on pumps
with special motors is done by special
measurement.

Install pump coupling half flush with end of
pump shaft. Measure distance from motor seat-
ing face on motor mounting bracket (Pos 300) to

tall motor coupling half, so dimension from
motor seating face to face of motor cou pling is
the dimension just obtained.

cace of pump coupling, and subtract 4mm. In-

Attach motor mounting bracket (Pos 300) to
pump endplate (Pos 25). On Model 100's, be sure
to slide cooling coil over mounting bracket prior

-

SHAFT
COUPLING
;llJzigP g?O“IESNG E%ELING

010/016 0 10:":::';“9
021 PR
025 21 21
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063 22 26
100 0 : 0

FIG. 13

COUPLING INSTALLATION DIMENSIONS

to attaching to pump. Reinstall motor and coupling
insert. Actual measurements could vary depending
on type of motor, 1 phase or 3 phase, and type of
coupling used. Follow measuring instructions to
determine proper distances.

When coupling insert is installed, check to see
that it will slide freely from left to right, approxi-
mately 4-5mm.

Check to make sure all oil lines are connected
anu Uylieiicu, NEpavs puing fuii g g g
using distance ring (Pos 320), shaft key (Pos 66),
and retaining ring (Pos 326).

Attach the fan cover (Pos 340) to endplate using
screws (Pos 341).

Refill the pump with the required amount of
fresh oil through the oil fill port (see Section
2.1.2).

5.0 OPERATING HINTS
In order to obtain optimum performance, the
following preventive maintenance tips are
suggested:

5.1 A suggestion for developing good mainten-

ance practice is to post a check list relating to
periodic maintenance. The list should call for

A



checks of oil level, oil condition, filter's condi-
tion, etc. (see section 2.0). We do not furnish
specific instructions for such a list because of
wide variance of applications and frequencies of
operation (8-hour day operation, etc.)

5.2 Check oil level once a day. Oil level should
be somewhere between the 1/4 and 3/4 mark
when the pump is running, on pumps with one
sight glass. On pumps wilh two sight glasses, the
jevel, while running, should be between the 1/4
and 3/4 mark on the top sight glass. This level
may change slightly with the viscosity of the oil
which changes with the pump's temperature,
The oil level drops slightly when the pump
operates with inlet open and/or gas ballast valve
open.

5.3 Check oil once a week for contamination

(refer to Section 2.1.3). Water or dirt in the oil .

cuts pumping efficiency. If the pump has been
idie for an extended period of time, it is sug-
gested that the drain port be opened and check
for water and sludge. Keep drain port open until
normal oil appears, then add fresh oil equivalent
to the amount drained.

5.4 If oil is contaminated, change it.

5.5 Every three (3) months, 500 hours of opera-
tion, or as necessary change the automative
type filter. See Section 3.2.2 and Section 4.1,

5.6. Every nine (9) to eighteen (18) months, oras
necessary change the exhaust filter elements:
See Section 3.2.1 and Section 4.1.

5.7 Once every two (2) years, change the ex-
haust valve assembly on (Super RA Models) or
(100 Micron) Series Pumps that have constant or
near constant operatlon See Section 3.2.3 and
Section 4.1.

5.8 The gas ballast valve for Super Series Pumps
(RA Modeis), Sizes 010 through 100, is not adjus-
table and therefore, is always open. Check that
gas ballast/filter is free of dirt and replace
assembly, if contaminated. To check, place fin-
ger over gas ballast valve opening to see if
vacuum is present.

6.0 TROUBLE SHOOTING

6.1 Trouble

Pump does notreach “blank- off" pressure which"

is the lowest absolute pressure (best vactium)
when running with the inlet closed via a blank
flange or'a valve; or pump takes too-long to
evacuate the -system. The "blank-oi" pressure
can be measured by using a McLeod gauge, a

Pirani type eIeclrlcaI gauge, or a good quallty
capsule gauge.

6.1.1 Cause
Contaminated oil is by far the most common
cause of not reaching the ultimate pressure.

Remedy: Shut off the pump after operating
temperature has been reached, drain the warm
oil from the pump and exchange automotive

type oil filter if necessary. Flush and fill (Sec- -

tion 2.1.3 and Section 2.2) with new oil and
take new:'blank-off" measurement after oper-
ating temperature is reached (at least 20-30
minutes).

6.1.2 Posslbie Cause
Vacuum System or vacuum piping not leak-
tight.

Remedy: Check -hose and pipe connections
for possible leak.. -

6.1.3 Possible Cause
Wire mesh inlet screen plugged (Pos 261).

Remedy: Clean wire mesh'inlet screen and
reinstall (Sections 3.3 and 4.2). Install inlet
filter if problem repeats frequently.

6.1.4 Possible Cause
No oil or not enough oil in oil reservoir.

Remedy: Shutoff the pump, drain balance of
oil from the pump, exchange automotive type
oil filter and refill with fresh oil (Sections 2.1
and 2.2).

)

”

6.1.5 Possible Cause
Automotive type oil filter is dirty or clogged

Remedy: Replace automotive type oil filter,

exchange oil if necessary, refill with fresh oil

(Sections.2.1 and 2.2)..

6.1.6 Possible Cause
Inlet vaive plate (oS 251) stuck In ciosed or
partiaily open position due to contamination.

Remedy: Disassemble inlet valve and screen.

Clean as requnred (Sect:on 3.3).

6. 1 7 Posslble Cause
Oil tubing defect and/or leaking. Qil return
line broken on RC Model 118/138.

Remedy: Replace or retighten oil fittings or ol
tubing. Replace only wnth same size tubing.

6.1.8 Possible Cause. o
Shaft seal leaking. , .

Remedy: Replace shaft seal following disas--

sembly and assembly instructions in Sections

3.3 and 4.2. Check that shaft seal has a spring

installed inside around the shaft sealing lip.

h
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6.1.9 Possible Cause
xhaust valve (Pos 159) not properly seatedor
artially stuck open (112/132 RA Models only).

Remedy: Follow disassembly and assembly
instructions in Sections 3.2.3and 4.1.

6.1.10 Possible Cause
Vanes stuck in rotor or otherwise damaged.

Remedy: Free vanes or replace with new ones
following disassembly and assembly instruc-
tions in Sections 3.3 and 4.2.

6.1.11 Possible Cause
Radial clearance between rotor and cylinder
no longer adequate.

Remedy: Follow disassembly and assembly
instructions in Sections 3.3 and 4.2 on reset-
ting radial clearance correctly.

6.1.12 Posslble Cause
Internal parts worn or damaged.

Remedy: Follow disassembly and assembly
instructions in Sections 3.0 and 4.0 and re-
place worn or damaged parts.

6.1.13 Possible Causeon RC 1 18/138 Models
Only

The oil return line (Pos 290 on RC 118/138
Models only) is connected directly to atmos-
pheric pressure in the exhaust area. On small
model pumps, therefore, a fairly large amount
of air is sucked through the oil return line and
it may not be possible to reach 15 Torror 29.3
inches Hg blank-off on the inlet of the pump
under these conditions.

Blank-off of 29.3 inches Hg or 15 Torr can be
reached by temporarily disconnecting and
closing the oil return line. Also by squirting oil
through the exhaust opening into the exhaust
filter area. The oil will be sucked into the oil
rotiyrn line and na air will reach the inlet thus
affecting the “blank-off" pressure.

6.2 Trouble
Pump will not start.

6.2.1 Possible Cause

Motor does not have proper supply voltage or
is overloaded; motor starter overload settings
are too low or wrong setting, fusesare burned;
wire size is too small or too long causing a
voltage drop at the pump.

Remedy: Check correct supply voltage; check
overload settings in motor starter for size and
setting according to motor nameplate data;
check fuses; install proper size wire. ifambient
temperature is high, use next larger size over-
loads- or adjust setting 5% above nominal
motor nameplate value.

6.2.2 Possible Cause
Pump or motor is blocked.

Remedy: Remove fan cover and try to turn
pump and motor by hand. If frozen, remove
motor from pump and check motor and pump
separately. |f pump is frozen, disassemble
completely and remove foreign objects in
pump or replace broken vanes (Sections 3.0
and 4.0).

6.3 Trouble
Pump starts, but labors and draws a very high
current.

6.3.1 Possible Cause

Oil too heavy (viscosity too high) or ambi-
ent temperature below 5 degrees C (41
degrees F).

Remedy: Change to lighter grade oil such as
10W-40, if very cold (see Section 2.1.2), or
warm up pump oil before filling.

6.3.2 Posslble Cause
Pump runs in the wrong rotation.

Remedy: Check for correct rotation which is
counterclockwise when looking at the motor
from the motor's fan side.

6.3.3 Posslble Cause
Pump is overfilled with oil, or wrong kind of oil
is used.

Remedy: Correct oil level and quality per Sec-
tion 2.1.2 and use recommended non-deter-
gent motor oil such as Busch R-580 or other
SAE 30 oil.

6.3.4 Possible Cause
Exhaust filters in exhaust are clogged and
burned black with pump oil.

Remedy: Replace exhaust filters; maintain
proper oil condition, oil level and use SAE 30
type non-aetergent rnotor ol (oeclons v.£.9.
and 4.1).

6.3.5 Possible Cause
Exhaust filter is clogged due to process
material.

Remedy: Contact factory for recommendation
or proper filter cartridge.

6.3.6 Possible Cause

Loose connection in motor terminal box, not
all motor coils are properly connected. Motor
operates on two phases only.

Remedy: Check motor wiring diagram for
proper hook-up, especially on motors with 6
internal motor windings, tighten and/or re-
place loose connections.



6.3.7 Possible Cause
Foreign particle i in pump; vanes broken bear-
ing seizing.

Remedy: Follow disassembly and assembly
instructions in Sections 3.0 and 4.0 and re-

move foreign parts; replace vanes and

bearings.

6.4 Trouble
Pump smokes at the exhaust side or expels oil
droplets from the exhaust

6.4.1 Possible Cause

Exhaust filter not properly seated with O-ring
(Pos 121) in filter base or filter material
cracked. '

Remedy: Check condition and plécement of

exhaust tilters n filter base. Replace if neces-

sary (Sections 3.2.3 and 4.1).

6.4.2 Possible Cause
Exhaust filter clogged with foreign particles.

Remedy: Replace exhaust filter. Install other
factory recommended filter cartridges if pump
application requires other filter cartndges
(Sections 3.2.3 and 4.1).

6.4.3 Possible Cause

Oil recirculation valve (Pos 275) not properly
working or clogged. Proper function is that
when blowing into check valve, it should
close. When sucking onit, check valve should
open. (Only on Super Models)

Remedy: Replace oil recirculation check
valve,

6.4.4 Possible Cause

If Super Series vacyum pumps run continu-
ously over 10 hours without ever being shut
down, it may be possible that oil accumutlates
penind tne exnaust box cover (POS 154) o Lie
extent that oil is blown out of the exhaust with
the exhaust gas.

Remedy: Shut pump down dunng break peri-
ods or install additional oil return line assem-
bly. Check that oil recirculation valve (Pos
275) is free and drains oil back into pump
when Super Series pump is stopped.

6.4.5 Possaible Cause
Oil return line (Pos290) on RC 1.181138 stand-
ard pumps clogged or broken.

Remedy: Free clogged line, replace broken
line, but only with proper size, and check that
oil is pumped out of oil sump below foam
block (Pos 131) while vacuum pump is operat-

ing.

NOTE: A pressure guage can be supplied for
all R5 series pumps, so that the pressure in
front of the exhaust filters ¢an be monitored.
The green field {0 through 0.6 bar) is between
0 and 9 psi and indicates that the filters are still

effective. Any back pressure above 9 psi ..

requires immediate change of the exhaust fil-
ter (Pos 61).

6.5 Trouble
Pump runs very noisy.

6.5.1 Possible Cause
Coupling insert worn.

Remedy: Replace’ couplmg insert in motor/
pump coupling (Sections 3.3 and 4.2).

6.5.2 Possibla Cause
Bearing noise.

Remedy: Follow disassembly and assembly
instruction in Sections 3.3and 4.2 and replace
beanngs

6.5.3 Possible Cause
Vanes stuck.

Remedy: Follow disassembly and assembly
instructions in Sections 3.3 and 4.2 and re-
place vanes. Use SAE 30 motor oiland change
oil more frequently.

t

6.6 Trouble
Pump runs very hot.

NOTE: The oil temperature with closed inlet
should be approximately 85 degrees C (185
degrees F). At 20 inches Hg, vacuum oil temper-
ature can go above 105 degrees C (220 degrees
F). (These values are with normal 20 degrees C
[68 degrees F] ambient temperature. Maximum
ambient temperature for operating the R5 Series
pump continuously is 40degrees C (104 degrees

F)].

6.6.1 Possible Cause
Not enough air ventilation to pump.

Remedy: Clean motor and pump air grills. Do -

not install pump in enclosed cabinet unless
sufficient amount of fresh air is supplied to
pump. On pumps with oil coollng coils, clean
outside fin assembly.

6.6.2 Possible Cause
Automotive type oil filter clogged and pump
does not receive enough oil.

Remedy: Change automotlve oil filter (Sec-
tions 3.2.2 and 4.1).

'6.6.3 Possible Cause
Notenough oil in oil reservoir or badly burned
oil is used for pump lubrication.



Remedy: Drain and refill only with non-
detergent oil, increase oil change intervals.

OTE: On some high temperature applica-
tions, it may be necessary to change to a high
temperature oil. Contact the factory for
recommendations.

6.7 Trouble
Pump is seized.

6.7.1 Possible Cause
Pump operated without oil and vanes broke.

Remedy: Disassemble and exchange vanes
per instructions in Sections 3.3 and 4.2.

6.7.2 Possible Cause
Pump was operated for an extended period of
time in the wrong rotation.

Remedy: Inspect vanes and replace.

6.7.3 Possible Cause

Liquid carryover into pump cylinder broke
vanes while pump was running or oil broke
vanes on start-up.

Remedy:

a) Install condensate trap on inlet of pump.

b) Pump was overfilled with oil in oil reservoir.
Follow oil filling procedure (Section 2.1.2)
and do not overfill.

c) Built-in-anti-suck valve (Pos 251) leaking
while pump was shut down and vacuum
was left in manifold. Clean valve seat and
check that anti-suck pback valve holds
vacuum on inlet when pump is shut down.

d) Two pumps on same main line. Install a
manual or automatic operated valve in
front of each pump, if more than one
vacuum pump is pumping on the same
main line.

6.8 Trouble

Automotive type oil filter (Pos 100) does not get
warm within 2-5 minutes when cold pump is
switched on.

6.8.1 Possible Cause
Automotive type oil filter is clogged.

Remedy: Replace automotive type filter per
Section 3.2.2 and 4.1 and exchange oil per
Section 2.1.2.

6.8.2 Possible Cause
Wrong automotive type filter is used and/or oil
lines leading to pump are clogged.

Remedy: Use only automotive filter as listed in
Section 2.2 and blow lines free.

7.0 PARTS LIST

Enclosed according to proper pump type.

2



LUBRICATION

Size 1100 thsu the 1600 Reducers ordered from the factory will be filled to the proper level with lubricant. SIZE 1700
THRU 11,000 ARE SHIPPED WITHOUT LUBE OIL AND MUST BE FILLED TO THE CORRECT LEVEL PRIOR TO

OPERATION.

GROVE GEAR
ENGINEERING INFORMATION

=

After the installation of the breather plug, the unit is ready for use. Before installing the breather plug, refer to the instruc-
tion tag and determine the proper position according to reducer mounting specifications.

Grove Gear recommends changing oil every six months or 2500 hours of service under Class | service. If service is more
savere, the oil should be changed more frequently.

To assist you in the proper selection of replacement lubricant, we recommend the following oils for the ambient temperatures

specified.
15° to 60° Amblent Temperature 50° to 125° Ambient Temperature
Manufacturer AGMA Compounded No. 7 AGMA Compounded No. 8
Amoco Oil Co. Worm Gear Qil Cylinder Qil #680
Chevion USA, Inc. Cylinder Oil #460X Cylinder Qil #680X
Exxon Co. USA Cylesstic TK-460 Cylesstic TK-680
Gull Gil Co. Senate 460 Senate 680D
Mobil Oil Corp. B00W Super Extra Hecla Super
Shell Qil Co. Valvata Qil J460 Valvata Qil J680
Sun Qil Co. Gear Qil 7C Gear Qi BC
Taxaco Honor Cylindar Qil 650T Cylinder Qil
Union Qil Co, of California Sieaval A Warm Gear Lube 140

NOTE: For lemperalure ranges not shown and synihelic lubrication, conlact faclory.

OIL CAPACITIES (oz.’s)

3.4 il
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VENT PLUG LOCATION

Before putting unit into operation, substitute the vent plug for the solid pipe plug at the position desired. Arrows indicate
the recommended vent plug iocations.

DRAIN

VENT

QIL
LEVEL

QIL
LEVEL

DRAIN

EENENA N Dodid

.- OIL

/ LEVEL

N
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MOUNTING UNIT SIZE
POSITION 1100 | 1133 | 1154 | 1175 | 1208 | 1238 | 1262 | 1300 | 1325 | 1425 | 1525 | 1600 | 1700 | 1200 | 11000
WORM OYER 3 5 10 {15 | 21 | 25 | 45 | 55 | 73 | 135 | 200 | 310 | s63 | 768 | 1152,
WORM UNDER 4 7 14 | 18 [ 25 | 30 | a9 { 61 | 8s | 127 | 216 | 330 | s25 | e22 | 1280
VERTICAL OUTPUT | 4 6 13 | 16 | 23 | 26 | a6- | 58 | 74 | 520 | 216 { 320 | 332 | 480 | 640
cavMouNt | s 7 | 12 | w6 | 24 | 25 | a7 | 60 | 75 | 126 | 216 | 325 | oms | soo | 1200

NOTE These umts are shrpped wrthout Iube or! and must be frlled to correct level before startmg

@
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GROVE GEAR ® Division of Regal-Beloit Corporation ® 1524 15th Avenue & Union Grove, Wi 53182
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FINCOR® SERIES 2230

MODELS 2251 AND 2252

SINGLE-PHASE ADJUSTABLE-SPEED
HALF-WAVE REGENERATIVE
DC MOTOR CONTROLLERS
1/6 THROUGH 1HP

GENERAL INFORMATION

DESCRIPTION

Series 2250 Controllers siatically convert single-phase
AC line power to regulated half-wave DG for adjustable-
speed, four-quadrant armature control of shunt-wound and
permanant-magnet! motors. Series 2250 Controllers conirol
the speed and direction of motor rotation and also the
direclion of molor lorque. Applicalions include those which
require conlrollable bidlrectional speed and torque for over-
hauling loads, conlaclorless reversing, and stalic braking.

MODEL TYPES

Series 2250 Conlrollers are offered in two standard models

as shown in Table 1.
TABLE 1. MODEL TYPES

2 Z N g 11 i POWER OUTPUTVDC - |
MODEL | nanGE SOURCE ' .
iy (single-phase) Armature ' Fleld
115V

2251 1/6-112 50 or 60 Hz 0-90 50/100
N 230V

l 2252 1/3-1 50'0 €0 Hz 0-180 100/200

MOTOR SELECTION

Motor may be shunt-wound or permanenl-magnel DC lype.
Since lhe controller oulpul is half-wave, and since molors
are normally designed for full-wave current, the molor
horsepower raling must be greater than thal of the controlier.
See Table 2.

FAILURE TO USE AMOTOR WITHHP RATING
GREATER THAN THAT OF THE CONTROL-
LER CAN CAUSE MOTOR DAMAGE RE-
SULTING FROM OVERHEATING.

ENCLOSURE
Nonventilaled, dust resistanl, NEMA Type 1, constructed of die-cast
aluminum alloy. The enclosure forms an integral heat sink wilh the

power conlrol devices electrically isolated from the enclosure. Com- »

plele controller is attached lo the front cover, which can be removed
from the enclosure by removing four screws.

OPERATOR CONTROLS

The operalor controls are integrally mounted on the front cover. In-

cluded are:

1, POWER ON/OFF Toggle Swilch — Provides motor start
and stop funclions. Switch is maintained in ON and
OFF posilions.

2. MOTOR SPEED Polentiometer — Provides speed and
direclion control. Pot may be reconnecled for unidirec-
tional operalion.

RATINGS

1. SEIVICEH FROIOT 1uuvuuansossssrcnsasmmusnssssssssmasserssmmmstassssssssasers e 1.0
S Conlinuous
3. Overload Capacily ............ 150% lor 1 minule
4. Molor Speed PDlEnﬁOmO\ef.......‘...,.....................i1UOK, VaW

K "t"fa*;:’ : g
J:‘:ﬁﬁ’%%ﬁlﬁ.mr;{ s ~;r: e

LT & e T 4
FIGURE 1. SERIES 2250 REGENERATIVE CONTROLLER
TABLE 2. RATINGS

LIV R

"~ COMPONENT T RATINGS T
~— Ratod Horsepower (HP) = """ 16 Jua |13 |12 |34} 1
— Ratod Kilowalis (KW) - 10.1240.18710.2490.373 0.560]0.746
115V
$-PHASE S i a7 leo |71 Jwo]— | =
AC Amps
INPUT ; BV | | —|as |48 |68 102
U - -
t’;;'[l;) Controller KVA 58| 69| 83| 115/1.64 2.35

Translormer KVA(1) 75|1.00| 1.00| 1.50{200| 300
Full-Load 90V PR I T i L O R [

pC Motor Amps | 180V — | — [18 |26 |38 [ 55
OUTPUT | Maximum 9oV T R T U et (el
(FULL |Molor Amps| 180V Lo [aRsT | 2
LOAD) Mowor | 50v/100v| 1.0 {1010 | 1.0 |10 1.0

Field Amps {100v/200V| 1.0 |1.0]1.0 1.0 |10} 1.0

Rocommaended Molor Nameplale h vl % % | 1| 1%
Horsepower Raling (KW) (2) (3) | 10379 |{0 373)) (0 560) [ 560)| (112)] (112)

Full-load lorgue (1b-1) with
1750 RPM base speed molors 05 [075)10 | 1522 | 30

Controller Welght

2.0 Ibs. (0.5) Kg.

NOTES: (1) !l a line isolation \ranslormer is used, hall-wave DC flows in the
\ranslormer secondary, which may cause rransformer saluration
and overhealing. Therefore, the transformer KVA rating musl be
greater than the conlroller KVA raling, as shown in the lable.
Since the controller is a hall-wave converter, the molor HP raling
must be grealer than the conlroller HP rating because molor
healing will be greater for any given load or speed than with a
full-wave converter.

Molor HP ratings less than recommended may prevent the
molor [rom atlaining raled lorque.

OPERATING CONDITIONS

(2

(3

1. Line Voltage Varialion......... -0 to +10% of rated (1)
9. Line Frequency Varialion ........ccoevenrneeeee + 2 Herlz
3. Ambienl Temperalure .....ooovveerrerren-cesr 0 lo 40°C

(32°F lo 104°F)
4. Allitude (standard) - 1000 meters (3300 feet) maximum

NOTE: (1) Low line vollage may preven! the motlor lrom attaining raled speed
under lull-load conditions, or may cause luse blowing or controller
damage. See "Adjustment Instruclions,” note 2.



PEHFOFHN{ANCE CHARACTERISTICS

1.
2.

Conirolled Speed Range .. . ... @ lo motor base speed
Speed Regulation (See Table 3] Hegulauon perceniages are
ol molor base speed under sleady- slale condilions.

TABLE 3 SPEED HEGULATION CHARACTERISTICS

RS ' YARIABLE o

"REGULATION | Load | Uine Fleld SPEED
METHOD . -|Chongo [Voltaga| Heating | 10™PO™U® | gANGE

.y »-[95% | =10% | Cold/Normal =10°c | "

R —_— T p—

Vollage

Feedback 2% x1% 512% 2% 50:1

with 1R

Compensation

. Displacement Power Faclor ...,

. Effictency (al maximum speed and raled load)

A, COMUONBE crevieerresiraeserceerreceersressassnsnsmsssessimeesareeabasbbbsasins
b. Controller with motor

4 86%
{al maximum spead and raled load)
5. Acceleration Control . ... By current Bmit
6. Bandwldth {1) .cciviiirinninn
7. Current Form Factor {2} ..
8. Current Ripple quuency{
{1) With a 80 Hz. power source {2} AL molot bnu :paed nnd rnlnd laed
ADJUSTMENTS
1. Current LIMIt oo 50 lo 150% of [ull-load lorque
(Independent torward and reverse circuils)
2. IR Compenantion ......eeeciissnsnnanens 0 lo 100% of raled foad
3. Maxlmum Speed ......coo..... 60 10 100% of motor base speed
{Common {orward and ravarse citcuil)
INSTALLATION AND WIRING
1. Report shipping damaga immadialely 10 the carrier.
2. Unpack the controller and remove all packing material.
3. Removs tho lour screws on the lront cover, and remgve the cover
from the enclosure,
4. Check componenis in the coniroller, All damaged componenls
musl be replaced..
5. Remove lhe applicable calibration shunt wire(s) with a wire culler,

CAUTION

6.

10.

. )1 the controller is subjecled to ex-

. Mount tha enclosuie with its 1-% Inch

as shown In Table 4 and Figure 2.

FAILURE TO REMOVE THE CORRECT
SHUNT WIRES) CAN CAUSE MOTOR
DAMAGE.

For 50 Herz operalion, remove the 60
Hz jumper wire from the circuil board
with a wire culler. (See Figure 2.}

STy T T Y

ekl g
F
. L
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. The conlroller-is designed lor sur- *
face mounling In a dry localion,
Never mount lha controller im-
medlalely beside or above heal-
generating equipmenti, or direclly
below waler or sleam pipes.

LR S

T

leinal vibrations, it musl be shock-
mounted. Vibralion can cause broken
conneclions and component damage.

diameler conduil hole al the bollom
to ensure adequale clearance between
the exlernal wiring and controller com-
ponents. Ses Figure 3 for dimensions.

Be sure tha line vollage and frequency
are compatible with the rating ol the
controller.

" MODEL 2251 -

1.

12.

Inserl extermnal wirng 1hrough the enclosure conduit hole. Use
#14 AWG stranded wire. Comply wilh the Nalional and local
elactrical codes. Qversized or solid wira, as well as ihe use of
large screwdiivers, can break terminal sitip barriers.

Connecl the motor and single-phase power (o the con-
woller as shown In Figure 2. 1i. unidirectional operalion
is desired, rewire lho MOTOR SPEED pol as shown. Then,
remove lhe pol's bidireclional dial plale, thereby reveal

ing a unidireclional dial plale

STARTUP AND OPERATION

1.

CAUTION

Reacheck the witing belore applying power.

INCORRECT WIRING AND ACCIDENTAL
GROUNDS CAN DAMAGE THE CONTROLLER.

2. Replace the front cover on the enclosure and lighten the four

SCrews.

3. Tutn lhe MOTOR SPEED pot o zero on ils dial.

4. Place the POWER ON/OFF switch in OFF posilion.

5. Apply AC inpul power to contioller Terminals 3 and 4.

6. Place the POWER ON/OFF swilch in ON position.

7. Slowly \urn the MOTOR SPEED paot until ihe molor rotales.

NOTE: If motor iolalion is opposite lo that desired, turn-ofl
tha POWER ON/OFF switch and the AC inpul power,
and interchange the molor armature leads al the
motor connection box.

WHENEVER AC POWER IS APPLIED TO
THE CONTROLLER, POTENTIALLY HAZ.

ARDOUS VOLTAGE !S PRESENT ON THE
ARMATURE AND FIELD TEAMINALS. THIS
VOLTAGE CAN CAUSE ELECTRIC SHOCK

WARNING

. It the conlroller is wired for bldlrecllonat operation,

RESULTING [N PERSONAL INJURY OR
LOSS OF LIFE.

. To oblain top speed, turn the MOTOR SPEED pot to 100 onils

dial.

lurn-
ing the MOTOR SPEED pol clockwise from zero rolales
\he meotor in the forward direclion, and lurning il coun-
terclockwise from zero resulls in reverse rolalion. When
the po! is in cenler position (0), motor speed is zero.

NOTE: If molor base speed cannol be reached or speed
regulalion is inadequate, refer to Tabla 5.

AR

v

TABLE 4,
CALIBRATION W|RES
S CONTROLLER
HP RATING REMOVE
R SHUNT
T MDETHIMITE | wines
1/6 143 A3.R4,A5
114 12 A4 RS
13 344 RS
12 1 Nono

& et @A L e 2 By e e

" MODEL 2252
FIGURE 2. CONNECTION DiAGRAM
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FIGURE 3. SERIES 2250 DIMEINSIONS



TABLE 5. TROUBLESHOOTING

. INDICATION

S E POSSIBLE CAUSE

CORRECTIVE ACTION £ l

1. GConiroller [use
blows whan AC

Lhe conlroller

power Is applied 1o

Wiring faulty, incorrect or
Inpul | grounded

Motor shunt field shorted or
grounded

Components shorted

Check all external wiring lerminaling
in the controller.

Repair or replace molor.
Check Diodes D12, D13, D14, and D15.

Varistor RV1, and SCR's SCR1 and SCR2.
Replace shoried components or the circuil board.

2. Conlroller luse

ON posilion

blows when ON/OFF grounded
swilch is placed In

Motor armature shorled or

Shorlted SCR SCR1 or SCR2,
or circuit board lailure

Repair or replace motor.

Replace circuil board or shorted SCR.

3. Controlier luse
blows while mo-
lor is running

Loose or corroded conneclion,
or wiring laulty, incorrect
or grounded

Molor ova;loaded

Circuil board lailure

Check all terminal connections and wir-
ing between lhe line, controller, and
moior.

Check molor armalture current. If cur-

renl exceeds controller raling, check for a
mechanical overload or faully molor. Also check
shunt field currenl. Low shunt lield current causes
excessive armature currenl.

Replace circuil board.

4. Controller fuse

blows when molor
speed Is decreased

Low line vollage

Maximum speed sel too high

Increase line vollage lo rated, -0 lo
+10%
See "Adjusimeni instruclions,” nole 2.

5. Molor does nol
rolale

Wiring faully, incorrecl, or
grounded

Controller not resel
Too many calibration shunt
wires removed

CUR LIMIT pot(s) wrned fully
counlerclockwise

Check all external wiring lerminaling
in the controller.

Place POWER ON/OFF swilch in OFF posi-
tion, then in ON position.

See Table 4 and Figure 2.

See "Adjustiment Instructions,” step 1.

6. Motor does nol

reach base speed

Low line voltage

Molor overloaded

MAX SPD pol misadjusted

Circull board failure

Check for rated line voltage, -0 1o + 10%.-
See Indicalion 3.
See "Adjustment Instructions,” step 3.

Replace circuil board.

7. Unslable speed,
inadequale reg-
ulation, or low

Wrong shunl wire(s) removed

Motor laully

See Table 4 and Figure 2.

Check molor commutalor and brushes.

lorque Reler lo motor manulacturer's inslruclions.
IR COMP and/or CUR LIMIT See "Adjustment Instructions.”
pol(s) misadjusled
: Circuil board failure Replace circuit board.
TABLE 6. PARTS LIST
;;i,jiEABT;. T FINCOR PART NUMBER .~ - i PART :. At FINCOR PART NUMBER
o Sk b Model 2251 - | Model 2252 JRYac e e | Model 2251 |- Model 2252 -
Circuil Board 1042350 01 1042350 02 Knob, MOTOR 3014081 3014081
Diodes, Shunt 3303157 3303157 SPEED Pol
Field (D12- Pol, MOTOR SPEED 3620001 3620001
D15) SCR (SCR1, SCH2) 3302187 3302188
Fuse (F1), 12A 3002221 3002221 Swilch, POWER 3004003 3004003
250V ONJOFF (S1)
Fuse Holder 3204006 3204006 Varistor (RV1) 3318070 3318071

o ludd s bR AL AV (34

i ot VR DI RO SULNYoM

Imo Corporation

3750 East Market Street
York, A 17402




10. To slop the motor, either turn the MOTOR SPEED pot to zero for
regeneralive braking, or place the POWER ON/OFF swilch in
OFF position, thareby allowing the molor {o coast 1o a stop,
NOTE: Whenever lhe AC input power to Terminals 3 and 4

is interrupled {lurned-ofl), the controlter must be resel
when the AC powaer |s reslored by placing lhe
POWER ON/OFF swilch in OFF position, then in
ON paosition, Ihereby prevenling accidental restarting.

MAINTENANCE )

Maintenance consisls of keeping he conlroller clean and dry. Reler lo
maintenance inslructions supplied by the molor manufacturer.
Aluseislocaled on the front cover. if the molor doesn't rotate, turn-ofi
the AC lnput power and check lhe fuse. Remove the luse by unscrew-
ing Ihe plaslic fuse holder cap. ! the luse is blown, replace it with an
exact replacement,

v

SUBSTITUTE FUSES CAN CAUSE CON- ’
TROLLER DAMAGE.

Il the 1eplacement luse blows, lurn-ofl the AC input power and reler o
Tabie 5. Most controller ailures are caused by incorrect connections,
overload, of the accumulation ol dirt, dusl, or moislure. Il molor opera-
tion becomes laully, proceed as lollows:

BE SURE THE AC INPUT POWER IS -
TURNED-OFF BEFORE WORKING ON 2
THE CONTROLLER.

High voltage within the conlroller can cause
slectric shock rasulling in parsonal injury or

loss of lila,

WARNING

1. Check lor: a. Blown {use. b. Loose of missing lesminal screws.
¢. Unallached wires. d. Charred, darkened, or punclured com-
ponents and wires.

2. lithe MOTOR SPEED pol teels rough or siilf when rolated, an open
or shorted pot is indicatad.

3. Measure the AC inpul vollage lo IHe controller on Terminals 3 and
4, and comparse with coniroller raling.

ADJUSTMENT INSTRUCTIONS
Tha controller is [actory lesied and adjusled with a motor under
simulaled operating conditions. Therelore, with tha possible excep-
tion of maximum speed, inlernal readjustmenis are nol normally
necessary. !l theinlernal pols are changed ltomthe {aclory seltings, or
lo change the operaling characteristics of the controlier, the following
adjusimenls can ba made:

1. Turn the CUR LIMIT FWD and CUR LIMIT REV pois fully
clockwise. If a lower limil of current is required, these pols can be
readjusled to limil armature current lo as low as 50% of raled.

2.” Il molor speed is unslabla, lurn the IR COMP pot counlerclockwise
unlil speed siabilizes,.

NOTE: If IR COMP pot is turned oo lar counterclockwise,
lop speed will be reduced.

3. Turnthe MAX SPD pot lo oblain molor base speed orless when the
MQOTOR SPEED pol is sel al 100 on its dial.

DO NOT EXCEED MOTOR BASE SPEED.
Overspeed may cause contiolier damage.

CAUTION

NOTES: 1. Line vollage less than raled may prevont tha moior
[rom allaining raled base speed when operaling with
full load.

2. Wl maximum speed is sol loo high and fing vollage
is less than raled, the cenlrolter fuse may blow when
moior speed is decreased rapidly. If this occurs, per-
lorm either one of the lollowing:

a. Decrease maximum speed with the MAX SPD pot to
equal the percenlage thal the line voliage is below
raled. For example, if the line voltage is 10% below
raled, decrease maximum speed by 10%. In this
case, il the molor base speedisrated at 1750 APM,
sel maximum specd al or below 1575 RPM.

b. Increase line vollage wilh an aulolransiormer to
equal the contoller rating (-0, + 10%).

CONTINUAL FUSE BLOWING CAN CAUSE
CONTROLLER DAMAGE.

CAUTION
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SM312LV SELF-CONTAINED SSIW TV R
DC HETROHEFLECT!VE SENSOR the photoelectric specialist

FEATU HES Excess gain curve, model SM312LV
o Retroreflective sensor with range | "' TR l J

to 15' (used with 3" retroreflect-
or) ! -

wel . |.

® Physically and electrically inter-
changeable with inductive proximi-
ty switches and 18-mm photoelec- Wb W

i / fl)° TANGET |
tric switches )ﬂH

- ‘ ﬁr’-lrlrlrc/ W )\
e Small effective beam (1/2" dia. at’ V LI 1 INNINT
1' distance from lens) R L Wil

EXCESS GAIN

aiPa:

o Modulated visible red light beam
for immunity to ambient light and
ease of alignment

; ¢ SM312LV Retroraflective Sensor Relro Target
o Switch-selectable for light or dark ; b

operate

® Both sourcing and sinking out- : ,/
puts, short-circuit protected Object /‘
Low leakage current; low salura-
tion voltage

Lo

Sensing Range up 10 15'

PR R e

alignment system

©® Compact size: only 2.1" long X 1.2" high X

e 10 to 30 VDC operation; reverse 5" wide
polarity protected
@ Rugged and epoxy-encapsulated: meets
s No false pulse on power-up NEMA standards 1, 2, 3, 35, 4, 4X, 12,
§ : and 13
e Easy interfacing 1o programmable
controllers imposed pulse rate proportional to the received light signal
strength. Two open-collector outputs are provided: a cur-
DESCRIPTION rent sinking NPN output and a current sourcing PNP output,

G both rated at 150 ma. The SM312LV's low output leakage
The Banner MINI-BEAM series SM312LV is a self contain- and saluration voltage make it ideal for intedacing 1o
od visible-light retroreflective sansor having a sensing programmable controllers and other solid-state circuitry.
range of 15 feel. Its small effective beam (1/2 inch dia. at 1 The SM312LV also interfaces directly to DC loads of up 10
foot from the lens) makes it a good choice for sensing 150 ma., such as small relays. SM312LVs are electrically
relatively small objects, and its visible red light beam makes  interchangeable with many existing photoelectrics and
it extremely easy to align. inductive proximity swilches. They are fully protected
against power supply polarity reversal, false pulse on power-
SM312LV retroreflective sensors consist of an LED light  up, conlinuous overload or short circuit of outputs, and
source, a sensitive photolransistor. an alignment indicalor, inductive load transients. The SM312LV operates on 10 to
and a custom designed stalg-of-the-art CMOS integrated ~ 30VDC at less than 25 ma., exclusive of load.
modulalorldemodulalorfamplitiar circuit. Digital modulation/
demodulation makes the SM312LV nearly immune to inter- A convenient control on the back of the SM312LV allows a
ference from ambient light. Alignment and system choice of either light or dark operale sensing mode. A
performance monitoring are greatly simplified by Banner's rugged 15-turn slotled brass screw clutched GAIN control
exclusive "AID™ alignment system (U.S. patent #4356393)  enables very precise adjustment of system sensitivily. The
which lights a conveniently located rear-panel LED when- maximum sensing range of 15 feet will be attained when
ever the sensor sees a "ight" condition, with a super- using the model BRT-3 " corner-cube retroreflective target.

Printed in USA P/N 03364



The SM312LV is fully encapsulaled and gasketed against’
molslute and other contaminants and conforms 1o NEMA
standards 1, 2, 3, 35, 4, 4%, 12, and 13. 11 is supplied wilh
6 leel of rugged, PVC-covered 4-conducior cable. Hard-
ware is stainiess sleel. .

The SM312LV's wide array of mounting options Is dasigned
lo simplily mountling and alignmenl in any industrial

prysically interchanged with xisting 18-mm-barrel sensors
and proximily swiichas. It may also be mounled using an
adjustable, stainless stee] side-mounling or botlom-
mounting bracket {models SMB312S and SMB312B, re-
spactively) which allows two axes of sensor movement and
thus greally simplifies alignment. Alternatively, the SM-
3121V can be custom-mounied via ils buill-in mounting peg
and a special accessory mounting foot fmodel SMB312F)
with brass-ihreaded sciew inssrt.

environment. lts 18-mm threaded barrel allows il to be
MOUNTING OPTIONS T
SMB312S Side Mounting Bracket P

A07 2

#4 Mounting ™

bolls (2) . d Fronl ol sensor

A ills varlically
 +15 degieas
Irom horizonlal.

SMB312S Bracket
{slainlass slael)

Bracket rolales hoﬁzonlaﬁy £10 degress lrom
posilion shown,

.120 DA,

120
SLOT

15

i

{2)

s

170
12 5L0T8)

10
tyye.)

SMB3128 Bottom Mounting Bracket

SMBJ312F

im| -/ MolinlingioBl ™"
{supplied with
/ SMB3128)

SMB3128 Brackel
(siainless slesl) -

Sensor rolates horizonlally
on brackel 10 degress rom
posilion shown. Bracke! fills
varlically £+10 degroes from
posllion shown.

40" I.q_

——/}-—.110 SLOT {2) .

SMB312F Mounting Foot (botlom view):

Brass-lhreaded Insen
- accommodales 1747 4-40
mounling screw (supplied);

" Mounling Pag’ scraw requires 120" claar-
(circular, .25" dia., ance! deplh of throaded In-
40" Hgh),  senis .21 :
.- - | ; .090"
[l #

U

Mounting peg requires
270" clearance
SMB312F mounting fool |

Lower barrel assy, mouniing scrow
{holds mounting foot 1o sensor body}

FUNCTIONAL DIAGRAM, SM312LV

K Brown™ '} ,101030 VDG

56\[

Sourcing Oulput

L @ Ampiitior . -
Y Damodutaior ) A0 systom indicalor ,
@ Circuiry . Whils Sinking Ouipul
, _ o
4 35V
2.7 ohma
Bive Common




&QSION DRAWINGS
TVIEW

Len;\'"

3IDE VIEW

Mounting holes (2),
#4 screw clearance,
use lor slde mounting

Gasketed acrylic
cover

&' PVC-covered
4-conductor cable

REAR VIEW

2
GAIN Control

3
»AlD" System LED Indicator

0"
LIGHT/DARK OF‘ERATE4 +
switch Cable

18x1 mm thread

i

H 05"
% Mounting
Nut
71" diameter (supplied)

T
i% i
e

Mounting peg 1.5"

(circular, .25
dia.)

| Brown(+101030 VDC) ..
| Black (sourcing output)
L White (sinking output)
Blue (common)

32 ‘ ~~ Optional SMB312F
21" _mounting foo!®

1. Molded acrylic lenses Interchangeable in the field for replacement repair or for

different sensing ranges.
2. GAIN (sensilivi bconlrol: rotale clockwise to increase gain.
3. "AID" system LED indicalor pulses atarale proportional 1o received light signal

e strength.
4. U&HTIDARK OPERATE SELECT control: DARK OPERATE=fully countorclockwise;
LIGHT OPERATE=lully clockwise
5. 6 PVC-Jacketed 4-wire cable supplied.
&. Optional SMB312F mounting foot used for bottom mounting of sensor with or without
SMB312B Bottomn Mounting Bracket. Mounts at front of sensor body beneath barrel.
Supplied with SMB3128 bracke! order, o order separately.
HOOKUP INFORMATION TO DC RELAY
BROWN O—
O
BLACK (sourcing output) . (+101030VDC) @
TO 7 Either
PROGRAMMABLE sourcingor ~ WHITE o—
CONTROLLER BROWN o} § sinking (sinking output, 150 ma. max.)
REQUIRING 1 output (or BLUE
(+1010.30 VDC) p o—
CURRENT ‘é both) may {common)
SOURCE :i‘ be used BLACK @
BLUE (common) (sourcing output, 150 ma. max.)
o— 3 Pk
1
TOTTLLOGIC
WHITE (sinking output) 2] 1t
ROGRAMMABLE i (+1010 30 VDC) R
CONTROLLER ) s roslstor 1o s
REQUIRING BROWN — | ¥ foglc supply
sl | WHITE
CURRENT (+101030 VDC) — |8 (sinking output
SINK —%— tE 150 ma. max.)
BLUE (common) e | " Sy
O om | BLUE (common}) o— N
3




INSTALLATION AND ALIGNMENT

Propar operalion of the SM312LV tequires that it be mounted |
securaly and aligned proparly. Excessive movement of vi-
bralion can result in intermitisnt or {alse operation caused by
loss of alignment o the relro larget. For best resulls, the
SM312LYV should be mounied using one of the four methods -
described on page 2. .

Alignment of the SM312LV is quits éifﬁpla. and is accomp-
lished as follows: ) .

1) With power applied 1o the SM312LV, direct ils visible red
light beam al its retro largel while observing the red "AlD"
indicator ontha.back of the sensor. Maximum reflected light
and optimum sensor alignment to the target are indicaled by
adjusting alignment for the fastest LED pulse rate that is ob-
tainable with the GAIN conliol set al lhe lowesl saiting
needed 1o light the LED. This should occur when the sensing
bearn is cenlered on the taiget. Temporarily raducing the
ambiant light level in the room will make the red sensing beam
easier to see and align.

2) Bes! retiorelflective sensing resulls are usually oblained
when the sensor is operating at the maximum excess gain
possible without "burning through® the object or reacting 1o
light reflected from the object ("proxing™). As a general rule,
with the object in sensing position, the GAIN control should
be advanced io the fully clockwise position of to the point
where burn through or proxing begins (indicated by the

"AlD" system LED coming on). From that point, GAIN should
ba dscreased (turn control in counterclockwise direclion) by
two fullturns of the 15-turn pot.

ALIGNMENT NOTE: “Proxing™ occurs when a retrorellective
sensor reacts to light refltected from the object being sensed
instead of only o light reflected from the retro target. Proxing
may olten be a problem when sensing shiny objects such as
botites, matal cans, or objects wrapped in cellophane or
shrink-wrap. Proxing can be reduced or eliminaled by direct-
ing the sensor beam at an angle ol 1010 15 degrees oif of the
iine perpendicular 1o the object's reilecting surace. Both a
horizontal and a vertical .displacemant . may be necessary.
The sensing beam may be angled as {ar as 15 degrees away
from "siraight-on” 1o the rellector without compiomising
efficiancy. It is nol usually necessary to do away with afl
rsflections. The goal is rathar to reduce the strength of the
unwanled signals while maintaining or increasing the stiength
of the signal from tha retro targst. For more information, reler
to Section 7 of the Banner Calalog (Relerence Manval
portion) for an in-depth discussion of sensoi alignmeni and
adjustment. ’

ELECTRICAL AND MECHANICAL SPECIFICATIONS, SM312LV SENSOR

SUPPLY VOLTAGE: 10 1o 30 VDC, 10% maximum allow-
able ripple.

SUPPLY CURRENT: less than 25 ma. exclusive of load.

OUTPUT TYPE: one cuirent sourcing (PNP) and one cur-
rent sinking (NPN) open-collector fransistor,

OUTPUT RATING: 150 ma. maximumn, each oulput.

OUTPUT LEAKAGE: less than 1 microamp in the ofl-
slale.

OUTPUT .SATURATION VOLTAGE: NPN oulpul less
than 200 mitlivolis at 10 ma. and less than 1 volt al 150 ma.;
PNP output less than 1 volt at 10 ma. and less than 2 volls
at 150 ma. '

CONSTRUCTION:  reinforced Valox™ housing, lolaily

encapsulated, acrylic lenses, O-ring sealing, stainless sleal
screws. Mesls NEMA standards 1,2,3,35,4,4X,12, and 13.

ADJUSTMENTS: “light” or "dark’ operale select swilch,
and 15-urn slolied brass scraw GAIN (sensilivity) adjust-
menl potentiometer with cluich at both ends of travel. Both .
contiols located on rear panel of sensor and prelecled by a
gaskaled acrylic cover.

INDICATOR LED: Alignment Indicating Device (AID™,
palent #4356393) glows red when sensoi sees a "light”
condilion, with a supstimposed pulse rala proporlional to the
light signal strength {the slronger the signal, the {aster the
{lash rate).

TEMPERATURE BANGE: -20 lo +70 degrees C (4 'o
+158 dagreas F).

CABLE LENGTH AND MATERIAL: PVC jacketed 4-
conductor cabile, &' long.

RESPONSE TIME: sensors will respond 1o either a
"light" or "dark" signal of 1 millisecond or greater duration.

WAVELENGTH: 650 nanometears .

PROTECTION: prolecied against power supply >polarity
reversal, false pulse on powser-up, conlinuous overload or
short-circuit of outpuls, and inductive load transients,

MOUNTING: front mounting via 18-mm nul (supplied)
through 18-mm (.71") clearance hole. Side mounting via two
No. 4 clearance holes on .85" cenlers; use with or without
optional modsl SMB312S stainless sleel two-axis mounting

-brackel. Boltom mounling via sensor's mounling peg and

optional SMB312F mounting fool, or via SMB3128 stainless
stesl 1wo-axis mounling brackel (supplied complete with
mounting foot). -

WARRANTY: Banner Englneering Corporation warranls its products o be lree from defecls lora pariod of one year. Banner Engingering Corp-
oration will repair or replaca, free of charge, any product of its manutaclure iound lo be delective al the tims it is returned to the faclary dunng the
waranty period. This waranly does nol cover damags or liability for the improper application ol Bannar products, This wamanty is in lieu of any

other warranly either expressed orimplled.

Banner Englnesring Corpoiation 9714 10th Ave. No,, Minngapelis, Mn. 55441 Tel. (612) 544-3164  FAX (612)544-3213  Telex 28-1011




4 E ,T . éw : for MULFI-BEAM modular
> 2. B photoelacrﬁc 5ensors . B
. and 4-wire AC Power Block Modules” i
MULTI-BEAM 3- and 4-wire AC power block modules provide regulated low
voltage DC to power Lhe scanner block module and logic modulein MULTI-BEAM

modular photoclectric sensors. They also contain a solid-state infinite-lifc switch
(except in emilter-only scanncr blocks) for switching external circuitry.

Connections arc made 10 heavy-duty screw terminals which acceptup to #14 gauge
wire (no lugs ar¢ necessary). All power blocks are cpoxy-cncnpsulatcd and rated
for -40 to +70 degrees C (-40 1o +158 degrees F). Responsc Limes are determined
by the scanner block used. e R =

——— =

All 3- and 4-wirc AC power block modules are color-coded red.

AC Models Connections Functional Schematic
PBA @ Listed @ Certified . s ]
';I‘.‘:L‘" Higasl from
Input: 105 1o 130V ac, 50/6011z. e Sp\;‘;gmrms} L_..CI:.;::,

Rolid-Bists
Conterl :
[retally Datated] 3

brive
Cleewit

PBB @) Listed (g Cenified F=T e’ '

Input: 210 10 250V ac, 50/60k1z.

Pewer bu Logic Madule
& Branaer Disch

PBD GHH :
put: 22 10 28Y ac, 50/60Hz ; : ' Comman (5

PBD-2 @) Listed @ Certified ; ¥
. These power blocks arc the most commonly uscd for ac o cration. the typical hooku
Input: 11 10 13V ac, 50/601z shows.plicy are Litended 1o switch the same ac voliage as is uI;cd 1o power the MYSLTI-BEAIS
Output: SPST solid-state switch for AC, 3/4 amp  S€nsor. However, the output of all four blocks is rated for 250V ac maximum, and is able to
maximum (derted 1o 1/2 amp at 70 degrees C). 10 switch a voltage which s different than the supply as long as both ac circuits share a commaon
amp maximum inrush for one second or 30 amps for  meulral. For example, a PBA could swilcha24V acdoor chime, elc. Observelocal codes when
one ac cycle (non-repeating)- mixing ac vollages in a wiring chamber. These blocks are designed to handle the inrush current
of ac inductive loads like motor starlers and solenoids. The "holding current” specification of
On-state voliage drop of less than 2.5V acal fullload.  any inductive load should not exceed the 750mA output rating. There is no minimum load
requirement. These power blocks will interface directly to all AC programmable controller
Off-state leakage current Jess than 100 microamps.  iNpuls. All contain buili-in transient suppression io prevent false turn-on or damage fram
inductive loads and line "spikes”. Oulputs of multiple power blocks may be wired in series of
parallel for "AND" and "OR" logic functions.

PBAT @LiS‘Cd @ Certificd iy

Input: 105 to 130V ac, 50/6011z.

Output: SPST isolated solid-state switch;
100mA maximum (no inrush capacity),
200V dc max., 140V ac max.

}.l-“-“-l Alysal fram
o Tetle Hedsir

—LJ—D'.DH

AG Seprls |0utpet Contart
He :.---.u.-@

On-state voltage drop of css than 3 volls at full LW
IOId. ,_‘_—:B " r.-‘u o Legle :a-:n-
Off-state leakage current less than 100 mi- : & i
croamps. J
e
. ; Power block models PBAT and PBBT have an isolated solid-state output switch which ma
PBBT ® Listed @ Earalied be used to swilch either ac or de. The swilch is rated at 100mA m;\.t?mmn. and there is nﬁ
‘ } Input: 210 10 250V zc, 50/6011z. capacily for intush. As aresult, these power blocks usually should not be used to swilch ac
Outpul: SPST isolatcd solid-state switch; inductive loads. However, 100mA is enough capacity 10 switch many inductive dc loads like
100mA maximum (po inrush capacity), small relays and solenoids.
350V dc max., 250V ac max.
On-state voltage drop of less thaa 3 volts at full Models PBAT and PBBT interface directly to all ac programmable con troller inputs. NOTE:
load. since Lhe saturation voltage of these power blocks is typically greater than 1 volt, they should
Off-state leakage currcnl less than 100 mi- not be used to interface 5V de logic circuits like TTL. Instead, use special order power block
croamps. model PBOL or PBOBL.

Ditmtnd 1n TISA P/N 03501



‘T‘E/{ULTE-BEAF%@ 3- & 4-wire AL power Biccks

AC Models Functional Schematlics

Connections

. These are pawer blocks for emitter scanner AR -
blocks only{models SBE,SBED, SBEX,SBEV, ‘ )
SBEXD, SBEF, SBEXF). Emitier assemblies
do nof require logic modules.

PBA-I' ® Lised @ Caifisd

Input: 105 10 130V ac, S0/60HZ

PBB-1 ®tlswt @ Caific

Input: 210 to 250V ac, S0/60HZ

PBD-1

Ly La

Eu. Losancting " :....m..@

Vac
[Sao Spocifications)

AC Reprly
Wallage

RN O]

Eu. Conerrtive

Pauir ip Lminier
Bawares Rhuck

.....

These power blocks are used to power eniler-only scanmer blocks. Models PBA-1, PBB-1,
and PBD-1 save the cost of the output circuitry that must be included in other power block
models. (These other power blocks may, however, be used lo power emitier-only seanner

Input: 22 10 28V ac, S0/6011z" -

blocks, with the output switching circuitry going unuscd.)

HOOKUP DIAGRAMS FOR AC POWER BLOCKS

The outputs of all five powes block models are reted
for 250¥ acmaximum, and can switch an AC valags
which is §ifTerem [romn the rupply as long ar both AC

and tented along with the MULTI-BEAM.

connccicd dircedy across lerminals #3 and #4),

NOTE: this hoakup depiets the output gwiteh a5 2
norally open conuct. Medel PBAQ aclually kas
normaily clased output switch, .

HOOKUP TO SIMPLE AC LOAD

AC voltsge is connected Lo terminals N knd #2 1o provide powerto the MULTI-BEAM. The solid-sute output
switch behaves #s if there wers » conlact bet ween lenminals #3 and #4. L1 s most convenienlly applied o
terminal #3 by jumpering leominals #1 and F3 inside the MULTI-BEAM.

NOTE: ouipd swiiching capocily

ir 34 amp mazimum,

L2

3 I_E L PBA-1
CAUTION: tha cutput switch could be desuoyed if - PBB-1
the load becomes sshon cicuit (Le, L1 and [2 are PBD-1

HOOKXUP OF AC EMITTER

MULTIL-BEAM aminer-only AC power blocks connect directiy
acress the AC ling; a5 shown.

Eminer models: SBE, SDED, SBIEX, SBEVY, 5BIXD, SBEF, &
SBEXF.

L
circuity shore @ common neutral, Observe Yocal V ac t V ac L2
wiring codes when mixing AC voluges in 2 common fSen & tos) {Sue Specikcations)
wiring chamber, =
Since the oulput switch Li'a solid-clate device, con- PEA [:D 7
tact continuity cannot be chocked by means of an PBEB. ..
ohmeter, continujly tester, cte. To chieck the fune- PBD —
Lioning of the oulput ewilch, 2 Toad must be knstalled ;ggg ﬂ

o 19

1 2
Q O

HOOKUP IN PARALLEL WITH OTHER MULTI-
BEAMSs A

¥ ac
(Sos Speciialions)

HOOKUP IN SERIES WITH GTHER
Y MULTI-BEAMSs
MULTI-NEAM 3- & 4-wirc AC powes blocks may be wired in s es with cach othe

Any numbes of 3 & 4-wire MULTI- N fulhe.'A..N'D' logic funciion. The toul veltage diop across lhesc.:ﬁgswﬂlbcﬂacm'
DEAM power block cutputs may be PBA I[:D of the individual veluge drops acros cach power block {approzimately 3 volus per
) PEg block). With moat loads, 10 or more power biocks may be wired in sesics.”
coanccied in parallel 1o & Joad, Par PRD
atlel sensor conncction is usually uscd ::23 o 12 ) v ac Lz
10 yield "OR" logic (i.., il an cvent . (Sen Specilications)
oocurs at any sensar, the Joad i ener- THH -
gized).The toul off-suls leakaga T (Z—h - =
current through thoload is the sum of 0|
the jeakego cument of the individul PBA m m
power blocks. |lowever, the maxi- 2 ggg
e [eakage curman of MULTI- PRA —j PROD?Z Q Lg 0’ IO
BEAM 3- & 4 wirc AC powcrblocks reg 1[]:] PBAQ
is only 100 niicroamps. As x result, :ggz - R
installetion of an srtficiel load resis- psaa | [of 19 THH4] THHA)
Lor ln parsllel with the load is neees- ) 1 7 15 2
sary only for Jarge numben of sm- CE}”{E @-—‘ [r—— q [F
sors wired in puallal to 4 light load, ? H . o 9 ol o
(=) IO




ﬁ@i?iﬂggﬁ?ﬁ 3. & d-wire AT power Mocks 3% T

KUP DIAGRAMS FOR AC POWER BLOCKS (continued)
OOKUP IN PARALLEL WITH CONTACTS OR G{OOKUP IN SERIES WITH CONTACTS OR
SWITCHES SWITCHES
(81 L2
Any numiber of "hard” contacts may [T e s“;.:uinm_;_—_'—d ] L2
be wired in parallel with ono or e Sl L N e | et
moro MULTI-BEAM 3 & d-wiro | ]| i
powerblocks, Allmodels haveless Texminals £3 and #4 of MULTI-
\han 100 microamps (0.1 milliamp) ol e 5 BEAM 3 & 4-wirc power blocks
of oll-state leakago current. The PBA iy be connected in sories with
Joad operates when either the con- PBB CD onc or more "hard" contacts. The
1acts close or the MULTI-BEAM ;ggz o 1 Joad operates only when all con-
output is energized. PBAQ ° tacis are closed and the MULTI-
e BEAM output is energized.
[ sTaAT ::j-”{!z—‘ 5TOP @ ______Jﬂ .
oi io
HOOKUP TO A PROGRAMMABLE LOGIC e
CONTROLLER (PLC)
Interfacin IulMl}'Oiidimd.wiﬂlMULT[-BEAMJ-&#wimAC power blocks. 1 R i ¢ R
All moddi have less than 100 microzmps (0.1 millizmp) of off-state leakage cumeal. EXPIOded V[e_w, MULTI'BEAM ScnS_Or“' L1
Uywhlvelquosﬂonnnhnokupmapaﬂimﬂuhmdofi’lﬂ.conucuhenmnﬂ: Eo s o e y ol
Applications Deparunent during normal business houss. - Upper Coyer (Lcns); e .‘1_' o it Scan;ner B!Ud\
(supplicd with - - i : . Housing: L

- Scanner Block)

AC “hot* AC neultal e
L1 L2 1
I V ac P

(See Specilicalions)

o

«

o
——— Hookup
PBA . typical
PBB i for all
PBD 8 inpuls
PBD2
PBAQ

.

3

o - EZ —

i

-y T
o cigasiige

2
3
4
5
6
7
8

— - -0

q
R

neutral

QJ =

J
e
5

PR o g

" Lower Cover .. - Logic & PN HBlock

\. (supplicd with °, 33 Tinting ' . LIGUT/DARK ./, Wiring - %",

HOOKUP TO COUNTER . Scanner Block)” =, Adjustments®:, Operate Sclect " Terminals -

MULTI-BEAM modular componcnis (scazmerblock,powcrblock,
Power block models PBO and PBOB are designed and logic module) are all purchased scparately. (Nole: a scanner
1o power the MULTI-BEAM with AC voltage and = block consists of a scanner block housing, an upper cover assem-
1o permit the sensor oulput 1o intedface with low P bly, and a lower cover).

volage DC circuits and devices. .

A common situalion involves e
inputing 1o battery-powercd ﬂo
LCD \ckalizers, fale meicts, eic. Common PBO—|
The output s wilch is the transis- z PBOB
o ol'ur:l::pv.i eal coupler, which Counl or resel inpul _?_] [Z_]
may be connected to swilch DC

common lo the count input.
Polarity must be observed.

ISERESEEL.

&_F
pocE| L

1 L2

WARRANTY: Banner Enginecring Corporation warrais its products to be free {rom defccts for one year. Banner Engincering Corporation will repair or
replace, free of charge, any product of its manufacture found 1o be defective al the time it is retumned to the factory during \he warranty period. This warranty
does not cover damage or liability for the improper application of Banner products. This warranty is in licu of any other warranty cither expressed or implicd.

Banner Engincering Corporation 9714 10th Avenue No., Minr=apolis, Mn. 55441 Telephone: (612) 544.3164 FAX (applicatons): (612) 544-3573




AC Models

WVIULTI-BEAM 3- & 4-wire AC power blocks

Connections Functional Schematics

PBO ® Lisid & ccniﬁcd

Input; 105 to 130V ac, 50/601 [z

PB OB @ Listed § Conified

Inpul: 210 1o 250V sc, 50700z

Outpul: SPST isolated optically coupled tran-
sistor switch (will switch de only)

S0mA maximum, 30V de max.

On-siale saiuration voliage less than 1 volt at
2mA, less than 1.3mA ot SOmA.

Off-stale lezkage cusreal less than 10 mi-
croamps. )

L 1,

Voe
{Sae Spaciicnbont)

AE Rurpty
Yelirss

These power blocks we designed to interface an clectronic circuit (or control) at a low DC
voltage level, but where there is no DC supply voltage available 1o power the MULTI-BEAM.
Since the oulput is isolated it may be wired lo cither source of sink current, and multiple unils
may be wired in cither setics or parallel. The output of model PBO or PBOB will directly
interface Banner component system logic modules. NOTE: the 1-volt saturalion prevenls
direct interfacing to S-volt logic systems such as TTL. For thesc low-voluage interfaces, use
instead special order model PBOL or PBOBL.

PBAM ® Liscd @ Cenified

Inputs 105 10 130V ac, 50001z,
Qutput: BVde ol BmA maxitnuimn
{short circuit prool).

Ifyou are unable to find the power
block fer your interface, conlact
the Banner Application Engineer-
ing Department during normal
business hours at (612) 544-3164.

G} J e Q)

Ysipelt Repplire PVdr
"ot

AC Buerh
Vollage il
ort

Pa Comnsertan :}

o

Pansr in Laghe Mudsh
.

—

Model PB AM is a special-purpose power block that is powered by 120V ac, and provides a low
level source of DC output vollage when the sensor’s oulput is energized. Itis used primarily
lo power low voliage audio tone annunciators such as "SONALERTS", The PBAM may also
provide a signal o many types of logic devices. The output is approximalcly 8Y de when
enetgized, and the output impedance is 1K ohm (shart circuit proof). The cutput is totally
isolated from the AC supply voltage, and may be used Lo provide an input signal to many line-
powered or ballery-powered clectronic totalizers.

PBAQ ®@uista @ Cerified

Inplit: 10510 130V ac, SWE0H .

Qutput: SPST isclated solid-state swilch; nor-
mally closed, 3/4 amp maximum (derated 10 12
amp st 70 degrees C).

10 amp maximum inrush for one sccond or 30
amps [or one ac cycle (non rcpeating ),

On-statc volage drop of less than 2.5V ac at full
load.

Ot -staiclcakage current less than 100 microarps.

NOTE: the owiput of the FBAQ will not conduct
when power is removed from terminal #1 or 2.

Ly L
2
Vac L Tieenl feva
* Tegon Hoanir @
[
. BelldeRiste . i o
Tty AT Rappiy Emabart H$ :
K [ Wolvear | [Feistly bewbarad) | T 2 Ne c...m'm@

Pouse Bupaly

Modcl PBAQ is identical 1o model PBA (page 1) except that the solid-stalc output contact is
normally closed instead of normally open. Itis used where it is necessary to have the load de-
energize when something is sensed (e.g.- one shot pulse lo de-energize load). Whenno timing
logic is involved, model LM3 can program any power block for normally open or normally
closcd operation via the light/dark operate jumper.

NOTE: mode! PBAQ is ot comaptible with logic module models LMS5 and LM5-14, For
normally closed on-delay logic, use PBA with LM5R and reverse the light/dark [unction.




{IE TE BEC é‘ M(@ for HULTI-BEAM modular
g - photoeiectric sensors

* and 4-wire Logic Modules :

.y‘. F""‘-ﬂ“"'“

the photoelectric specialist

The logic module interconnects the power block and scanner block both electrically and
mechanically using 2 unique blade-and-socket connector concepl. 11 also provides the
LIGHT/DARK operate function (except inthe LM1) and the timing functions, all of which
are fully adjustable.

The photo (Jeft) shows a typical logic module {or 3- ot 4-wire operation. Note that all 3~
& 4-wire logic modules are color-coded red. The tume ranges specified for the logic
modules are standard time ranges. Other lime ranges are available; sce page 4 for
information.

In the diagrams below, the "signal" represents the light condition (in LIGHT operate) or the
DARK condition (in DARK operate), and the "outpul” represents the cnergized condition
of the solid-state output switch (power block). "Delay" refers to the time delay belore the
output operates, and "hold" refers to the time that the output remains "on" after the event

FUNCTIONAL SCHEMATIC

has occurred.

SPECIFICATIONS. 3- AND 4-WIRE LOGIC MODULES

i
Ll oa

A — Frocessrd Lugle Hignsl
Tm Pumer lilach

_Um-;‘nui

Vhahtsart
Opernte Chiralt

Rlgnal linm

p—
Reannrey Hlark

4 for 00}
"
(Jumprr for B

G | T T

Adjrrimental

tion).

CONSTRUCTION: molded Valox™ housing; electronic components cpoxy cncapsu-
lated. Gold plated blade connectors.

OPERATING TEMPERATURE: 40 to +70 degrees C (-40 to +158 degrees F).
TIMING ADJUSTMENT(S): one or iwo single tumn polentiometers with slot for blade-

type screwdriver adjustment. NOTE: when tumning lime adjustments fully clockwise or
counlerclockwise, avoid excessive lorque (o prevent damage 10 potentiometers.

o i m— Timer c\u-.uu
n—=-1 S 7
i TIMING REPEATABILITY: plus or minus 2% of maximurn range under constantpower

__ supply and temperaturc conditions; plus or_minus 5% of maximum range under all
conditions of supply vollage and lemperature.

RESPONSE TIME: response time willbethatfor TIMING RANGE: useful range is from maximum time down 1o 10% of maximum (e.g.-
the scanner block plus power block (plus the pro-  from 110 0.1 seconds, or from 1510 1.5 scconds). When timing polentiomeler is set [Lully
gramumed delay il the Jogic includes a delay func- counterclockwise, time will be approximately 1% ol maximum.

FXPLODED VIEW, MULTI-BEAM SENSOR &

:‘s.';l"U.pp:!I’ Cover (Lens ) it s ‘Seanner Block
2k (supplicd with "3 ..x 2t - ¥ Housing
L ; Block) Logic Module

LR e

o ' Lower Cover  Logic - ot sy
... (supplicd with . Tining “ " LIGUT/DARK * Wiring';
3 Scunner Block) . Adjustments : ~ Operate Selest .. Torminals, - "

A MULTI-BEAM sensor consists of a scanner block module, a
logii: )modulr., and a power block module (all purchased sepa-
rately).

Other Banner MULTI-BEAM Products:

The MULTI-BEAM product [amily includes a comprehensive sclectionof 3-
and 4-wire scanner block modules, logic modules, and power block modules
1o satisfy a large varicty of sensing requirements. This modular design, with
field-replaceable power block and logic module, permils over 5,000 sensor
configurations, resulting in exactly the right sensor [or any photoelectric
application. The emitters of MULTL-BEAM cmitter-receiver pairs do not
require Jogic modules. Further information may be found in the Banner prod-
uct catalog and in the [ollowing data sheets:

3. and 4-wire Scanner Blocks:

Opposcd mode Data sheet P/N 03492
Dilfuse mode Dala sheet P/N 03495
Retrorellective mode Data sheet P/N 03493
Convergent mode Data sheet P/N 03494
Fiberoptic mode Data sheet P/N 03496

Ambicnt Light Receivers Data sheet P/N 03497

3. and 4-wire AC Power Blocks: Data sheet P/N 03501
3- and 4-wire DC Power Blocks: Data sheet P/N 03499
3- and 4-wire Logic Modules: This data sheet, P/N 03304

Printed in USA

P/N 0330438C



MULTI-BEAM 3

- and 4-wire Logic Mod_ules

Description of Logic

Model and Function
LML on-off LM1 15 en on-off logic module that causcs the power block outpul to "follow the action” of
v the scanner block: when the scanner block sces a LIGHT signal, the outpul is encegized;
ouT pUT Fl when the scanner block sees 2 DARK signal, the oulput is de-cnergized. This isreferred 1o
TR @E as the LIGHT operate mode. 1f the applicauon calls for DARK operate mode, the LM1 may
SIGNAL <P . be used with normally-closed type power blocks such as PBAQ or PBT2. ‘
-LM2 alternate action

QUTPUT LR A
sionaL B8 FEEX PR

The LM2 provides “flip-flop” or toggling action of the power block output, such that cach
lime the scanner block changes from a DARK state to a LIGHT siate, the output changes
stale. The outputremains in the last stale witil another change occuss. The LM2 s frequendy
used (o operale a diverler gate that splits a production line into two lines. Ttmay also be used
to operate room lighting by breaking a photoclectric beam: if the lights are OFF, breaking
the beam tums them ON; il the Tights are ON, breaking the beam turns them OFF,

LM3 on-offl
SIGNAL — Bieliey B

The LM3 is an on-ofT logic module that has the ability to be programmed for cither LIGHT
operate or DARK operate. It comes with a jumper wire installed: with the jumper in place,
the output is DARK operated; with the jumper removed, the output is LIGHT operated. The
LM3 is the most commonly used logic module when no Uming [unclion is desired,
particularly if it is not known al the time of ordering which "operate™ mode (LIGHT or
DARK) will be nceded.

LM4-2 one-shot (retriggerable)
HOLD ' HALD

>

sionaL 22 FIIEEE

Sctable tine range: .1 to | second,

The LM4-2 provides a one-shet ("single shot") output pulse each time there is a lransition
from LIGHT 10 DARK (jumperinstalled) or from DARK io LIGHT (jumpcrremoved). The
output pubse time range is from .01 o 1 second. The duration of the pulse is independent
of the duration of the input signal. The timing of the LM4-2 is restarted each lime that the
input signal is removed and then renpplied. This is relerred (o as arelriggerable one shot,
arxl this feature may be applied 1o some rate sensing applicadons (use LM6-] for true rate
sensing).

LM4-2NR one-shot

{nun-retrigperable)

HOLD
i
ouTPyT Lo

SIGNAL

Seiable tine range: .1 to 1 second.

The LM4-2NL provides a onc-shet ("single shol”) output pulse cach dme there is a
transition from LIGHT o DARK (jumper installed) or from DARK to LIGHT (jumper
removed). The output pulse lime range is from .01 1o 1 second. The duration of the pulse
is independent of the duration of the input signal. The ouiput pulse of the LM4-2NR musi
complete before it recognizes another input Lransition. This is called a non-relriggerable
one shot, which sometimes offers an advantage in indexing or regisiration control applica-
tions where multiple input signals are possible during advance of the product.

L.M5 on-delay

DELAY

OUTPUT m
e B niesahyn

SIGNAL

Sciable time range: 1.5 1o 15 seconds,

The LMS is a true "on-delay” type logic module. The input signal must be present for a
predetermined length of time before the output is energized. The output then remains
energized until the input signal is removed. I the input signal is not present for the
predetermined time period, no output occurs. If the input signal is removed momentarily
and then recstablished, the iming funciion starts over again from the beginning, A LIGHT/
DARK operate selection jumper is included. The standard ime range is .13 10 15 sceonds
{[icld adjustable), and other ranges arc available, The LMS5 is ofien used o deteci jamis on
a conveyor line, where a beam broken lor longer than a preset peried of time implics a
product jarumed in the ght beam.

LMSR ofl-delay

_ HOLD

QUTPUT LEEETE s
:

SIGNAL EER

Sciable tine range: 1.5 10 15 sceonds.

The LMS5R is an "of{-delay” logic module, similar 1o the LM5, except that tinting begins
on the irailing cdge of the input signal, When the input occurs, the oulput is immediately
energized; if the inputis then removed, the outpul remains encrgized for the adjustable pre-
deicrmined time peried, then de-energizes. I the input is removed bul then re-cstablished
whilc the Uming is holding the outpul encrgized, a new output eycle is begun. The LM5R
might typically be used to telt when no products have broken a beam for a predetermined
length of lime, therelore indicating n jam or ari empty reservoir upstream, The LIGHT/
DARK operate jumper wire is included. Timing range is .15 to 15 scconds, and optional
ranges are available,




l

Model and Function

QIULTI-BEAM 3-

and 4-wire Logic Moduies

Description of Logic

LM5-14 on- & off-delay

DELAY HOLD
> |3 |

OUTPUT—

SO ..

Setable time range: 1.5 to 15 seconds.

The LMS5-14 combines the function of an "on-delay" and an "off-delay” into one logic
module. When the signal is present for more than the on-delay time, the output energizes.
The olf-dclay circuit is now active, and holds the outpul on even il the input signal
disappears for shorl periods of time. 1f the inputsignal is gone [or longer than the of[- deiay
time, the output finally drops oul. The most common use for the LMS5-14 is 1o control fill
level, for cxample in a bin: when the binis [ull, a beam is broken, and a predetermined time
Jater, the low is stopped. Alter the level has fallen below the beam for a time, the [low is
restarted. The time delays control the high and low levels. Each delay is independently
adjustable for .15 10 15 scconds.

LMS5ST limit timer

OUTPUT

SIGNAL ﬂ_

Setable time range: 1.5 to 15 seconds.

The LMST "limil" timer combincs the function of on-off logic and on-delay logic. Aslong
as the signal is present for only short periods of lime, the output “follows" the action of the
inputsignal. 1 the inputi signal is present forlonger than the predetermined lime, (heoutput
deenergizes. The output only recnergizes when the input signal is removed and then
reestablished. Interval timers are used to operate loads which must notrun continuously [or
Jong periods of time, such as intermittent duty solenoids and conveyor molors. The LM5T
may beused loruna supermarket checkoul conveyor, always bringing the productup lo the
scanner beam and then stopping the motor. When the last item is removed, the motor times
out and stops. Timing range is .15 to 15 scconds.

M6-1 rate sensor

OUTPUT

SIGNAL

Setable rate: 60 to 1200 pulses per minule.

The LM6-1 iis a true overspeed or underspeed sensing logic module that monitors signals
from a scanner block and continuously calculales the 1ime between input signals, and
compares that time with the reference set by the "11OLD" polentiometer. A jumper allows
the mode to be changed from overspeed (jumper installed) lo underspeed (jumper
removed). In the overspeed mode, the output will drop il the presetrate is exceeded. Inthe
underspeed mode, the outpul remains energized until the inputrate drops below the prescL.
The output will not “pulsc” al low speeds, as retriggerable one-shots do. A "DELAY"
adjustment allows the LM6-1 10 ignore data for the first several seconds after power is
applicd, lo permit therale lo accelerale looperating specd without [alse underspeed outpuls.
The sensing rate may be adjusted from 60 1o 1200 pulses per minule (.05 to 1.0 sccond per
pulse), and the power-up inhibit from 1 to 15 seconds.

LM8 repeat cycler

Setable time range: 1.5 to 15 scconds.

The LM8 is a repeal cycle iming module with independently adjustable delay and hold
times. Whenaninputsignal is received from the scanner block, adelay period begins during
which there is no output. 1{ the signal remains, the delay period is followed by a hold period,
during which Lhe output is encrgized. 11 the signal still remains, the hold period limes oul,
releasing the output and starting a new delay period. This sequence continues indefinitely
until the input signal is removed, The LM8 is used in cdgeguide and other registration
control schemes where itis desired 1o "pulse” the correction motor to avoid overcorrection
that might occur with a contini:ous outpul. Bothlimeanges are independently adjustable
from .15 1o 15 scconds. NOTE: use of the LIGHT/DARK operaie jumper is reversed:
remove for DARK, leave in place for LIGHT.

LM38-1 delayed one-shot

DELAY, HOLD

[

DELM’l HOLD l

e i

OUTPUT -

sianaL R

Sectable time range: 1.5 10 15 scconds.

The LM8-1 is a delayed one-shot that functlions very much like two individual one-shots,
with the end of the first initiating the second. When an input signal occurs, 2 delay period
is initiated, during which lime the output is not cnergized. Alfler the delay, the output is
energized for the hold period, then deenergized. No further action Lakes place unless the
signal is removed and then recstablished. This sequence is independent of the duration of
the input signal. The LM8-1 is frequently used lo scnse 2 product, and then act on that
product a short time later when it is clear of the inspection station. An example might be
1o inspect cartons for open flaps, and 1o cject the {aulty cartons when they have completely
passed the inspection point. Both time ranges are adjustable from .15 to 15 seconds.




Model and Function

Description of Logic

LMBA on-delay one-shot
DELAY
-]  |HOLD
OUTPUT - m
sionaL B0l FTESOEN

Sciable lime range: 1.5 10 15 seconds.

The LMBA differs slightly from the LM8-1. i o incorporates botha delay and ahold time,
cxcept that the delay is a rue on-delay. If the input signal does nol last for the to1al duration
of the delay time, no oulpul aclion ever occurs (with the LM8-1, even a momentary signat
generates one complete cycle of timing). If the delay Lime passcs, the one-shol outpul
occurs, regardless.of what happens Lo the input signal. Removing the inpul signal and
reapplying il begins o new cycle. The LMBA is used to eject a part thal has remained in the
scnsot beam longer than the delay lime {for instance, a jammed part). Both ime ranges are
independendy adjustable from.1510 15 scconds. NOTE: usc of the LIGHT/ DARK operate
jumper is reversed: remove for DARK, leave in place {or LIGHT.

- LM10 +10 counter
OUTPUT SRR

maaaagngﬁg .
SIGNAL

The LM10 s a fixed-count divide-by-ten fogic module, with neither timing nor LIGHT/
DARK operaic functions. When power is first-applied, the output is OFF; with each dark-
to-light wansition, the LM 10 enters one counl in its memory. After five counts, the ouiput
is cnergized, and it remains energized until the tenth count. Jt then deenergizes, and the
sequence continues, The LMI0 is intended for product counting applications using
programmable logic controllers or computers, where the scan tire of the input section of
the controller is Loo slow Lo permit “catching™ high speed count rales. It may also be used
with cleciromechanical totalizers, which suffer from this same slow response. Inoperalion,
of course, the regisiered count must be muliiplied by ten 1o get the true count (ambiguity
of five). -

. LMT is a plug-in test logic module for use when troubleshooting MULTI-BEAM sensors.

Itcontains LED indicator lights in place of the iming polentiometers and a miniaturc swiich
in place of the LIGHT/DARK operate jumper. The indicator lights display the operation
of the scanner block and power block Lo verily praper functioning, and the switch permits

manual operation of the load to verify the outpul switching circuit. The step-by-sicp test-

ing procedure included with the LMT will allow a MULTI-BEAM to be compleicly tested
without removing it from the installation, and, if there is a faully scanner block, power
block, or logic module, the LMT will identily it

Logic Module Modifications

The lme ranges of any MULTI-BEAM 3- & 4-wirc logic
medule may be [actory modified, Time range modilicalion is
oficn necessary Lo inprove the sclability of the iming {uncuon.
Sotne time range imodifications arccarried in stock. Thecurrent
Banner products price list is the best source of this informatior:,
Other lime range modilications may be quoted. When ordering
modificd logic modulcs, add the letter "M" alter the modcl
number, followed by the maximum time desired {in scconds).
The table below lists possible modilicalions.

MORELNUMBER SUFFIX SETABLE TIME RANGE
M.0} ’ 001 w .01 seconds
M.1 .01 10..] seconds
M.5 05 to0 .5 scconds
M1 . .11 1 second
M5 5 10 5 scconds

M1s 1.5 to 15 scconds

« For logic modules witha single timing funciion, specifly the
maximum desired time in seconds {c.g., LM3MS5 indicates an
LMS5 on-delay with the delay time adjuslable up 1o 5 scconds).

« For logic modules with dual timing furctions, specily tie
maximum desired defay and hold ime in seconds (e.g., LMS5-
14M1MS5 indicales an EMS-14 on-off delay with an on-delay
adjustable up o 1 sccond and an off-delay adjustabic up 10 5
scconds), Alwaysspecify both timing ranges, cven if only onc
is to be modificd.

+ For fixed timing, the letter "F" should always be [ otlowed by

" the desired time, in scconds (e.g., LMSMFE! would be an LM3

on-delay with a fixed I sccond delay ime), Feor [ractions of
scconds, use decimal cquivalents, such as LM5SMF.5, or
LM3SMF.01, clc.

WARRANTY: Banner Engincering Corporation warrants its products 1o be free from defects for one year. Banner Enginecring Corporation will repair or
replace, frec of charge, any product of its manufaciure found to be delective st the time it is retumed to the [aclory during the warranty period. This warranty
does not cover damage or Liability for the improper spplication of Banner products. This wasranly is in Liew of aay other warranty cither expresscd or implied.

Banner Engincering Corporation 9714 10th Avenue No., Minncapolis, Mn. 55441 Telephene: (512) 544-3164  FAX (applications): (612) 544-3573



tapter Bushings: cizes and Specifications

Specificalions:

BX = Adjuslable bushing. Eccentric mounting hole. By
rotaling the BX bushing on its mounting bolt, the
tlearance between the wheel and track can be
adjusted.

B = Stationary bushing. Concentric mounting hole. The
major load should be carried on the stalionary

bushings.
Bushings are leaded screw slock, plated finish or stain-
less sleel.
N N
N X
_____ é 4 I Ll | e TN }}\
T e i K-
E i S e ¥
o-—*" S ‘4—-— —p| § jt—
|l¢— H —> < | — w— H —> < L —»
BX - Adjustable B - Stationary
SIZE H I L N (screwsize) Xt S WT./Ibs.
1 550" | .1873" 7116" 140 46 012" 250" 011
2 706" 3748" 9/16" 250 1/4" .024" 281" .025
3 .990" 4722" 3/4" 312 5/16" .042" 375" .059
. LT .5904" 7./8Y 375 3/8" .060" JAGT" 100

:xample: 5 ea,BX4
5ea,BX4

(five, adjusl
SS (five, adjustable bushin

slyle, size and malerial. To order stainless steel add sulli

all mounting information in this calalog assumes a e
[rom plus "X" to minus X"

Ocorresponding wheel bore.
" Order: Specify quantity,

able bushings, size #4, slandard material) or
gs, size #4, slainless steel).

%-S5:

entral” position of the BX bushing, allowing an adjusiment
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A.WAY, SOLENGID PILOT AND REMOTE

N,
\

900
SERIES

AIR PILOT, iNDIVIDUAL OR STACKING B8ODY

1/8" & 1/4"—-CyUPTO 1.6

PRESSURE RANGE—VACUUM TO 150 PSI (SEE OPERATING DATA)

SERIES FEATURES—SOLENOID
PILOT OPERATED YALYES
The solenoid versions feolure:

+ The palenied MACSOLENOIDY with ils
non-burn oul feoture on AC service.

« Airfspring refurn on single solencid valves.

s Usa for lube or non-lube service.

*» Oplional low wailage OC solencids down
to 1 watt.

* Various types of manual operators and
electrical enclosures.

*« NEMA 4 solanoid enclosure excep! grom-
mel 1ype.

PATENTS AND PATENTS PENDING

SEALED
SOLENDID
ENCLOSURE
HEMA 4 DESIGN.
EXCEPT GROMMET TYPE

AN

s X

OPTIONAL

[]

A \
PILOT EXHAUST ,"‘F;" T
TAPPED PORT g)——?'l : _
OR R o
INTEGRAL MUFFLER #/‘-[:?.g“*

ONE PIECE, BONDED

\

; L —

Hifis i

SEAL SPOOL \

CrL. BINMLET |
THROUGH SPOOL

3

T Bt |

AIR/SPRING
ALL BIE CAST ] 1 A N RETURN
ALUMINUM IN C\’L\B EXH. CYL. A IN
CONSTRUCTION .
EXHAUST INLET
PORT PORT

.

2.P0OS., SGL. SOL., INDIVIDUAL BODY

VALVE CONFIGURATIONS
AVAILABLE

The 900 Series is @ small Inline 4-way valve
with a:Cy up to 1.6, This series provides fast
responss, long life and a high flow not com-
monly found in this size valve.

« 2.Pos., single or double operalor {solenoid
or remole air}.

s Individual body or slacking body models.

+ Ramole air bleed-off models.

« Manval and mechanicol operators ovaila-
bla. Ses saction T-5 1o order. ’

SERIES FEATURES—REMOTE AlR
PILOT OPERATED YALYES :
The remote air versions feature:

s Airfspring return on single remote aif
valves. - .

« Use for lube or non-lube service.
= Optional remote air pilot, pilol operated

SPECIAL APPLICATIONS:

On oll models, energizing the ‘A" operator
(solencid or remote air) supplies pressure la
cylinder port “’A” and energizing the ‘8"
operoios supplies pressure to cylinder port
“1B%  For the following special opplications,
additional piping considerations are
required.

VACUUM APPLICATIONS [Remote
Alr Models Only)--Connecl the vacuum
source to the Exhoust port and leave tha Inlet

open to atmosphere. Also specity MOD 158
which pravides a heavy duly spring in lieu
oirlspring.

SELECTOR APPLICATIONS — When
using as a selector valve, connect the higher
pressure 1o the Inlet port and the lower pres-
sure to the Exhaust por. On solencid models,
the Inlel pressure.must be a minimum of 25
PSl on singles or 10 PSt on doubles.

PRESSURE RANGE

MAIN YALYE: - -
Single Solenoid, $pring Relura 2510 150 PSIG
Double Solencid 10 to 150 PSIC

Ramoie Air Pilot

REMOTE PILOT OPERATOR SIGMAL:
Single Operalor, Spring Return (D
Dovble Operalor

NOTE:

@ For maoin valva pressures of vocvum to 25 PSIG. MOD 1

signal ore required :

15 10 130 PSIG
10 to 150 PSIG

OPERATING DATA

VAC 10 150 PSIG

. bul moin valve preasure connol exceed pilot signal

Pressurod shown pro minimuem ond
maximum sale working prasiures,

58 [heavy duly spring) and e minimum ot 35 PSIG ait pilot

; g ! FLOW CONSTANT: ELECTRICAL: .
models avoilable when application | ¢, average ait ports 0e 2 AC 120760  Inrush 14.7 Volt.omps{.12amps)
requires a pilo! signal below the main valve 1.2 1.6 Seol . 10.4Voh-omps (.09 amps)
pressure. See Section T-2. FLUIDS: Air of ingrl gases DC 24 VOLTS 6.5, 6.2.5and | wotl
LUBRICATION: Mol required. but il lubrication is ,
vsed o medium range aniline oil i ABOVE .Geonerol Purpose Class "A”, conlin-
. recomenendad. . CONS wous duty, encapsulated.
AMBIENT '
TEMPERATURE |, 0F 1o 120°F, {—108% to 50°C.}
RANGE: LEADS: 218 AWG x 187 51d.
MAC Valver guoronieer theie - . "
valvel {or g period of 15 monthe PRECAUTION PAAC VALV ES INC SUBMDIARY: SUBSIDIARY: O
. .

Irom the origisal dots of shipmeni

Improper oppiitation use,

MAC YALVES PACIFIC, INC|MAC YALYES EUROPE,. .

MANUAL OPERATOR

tramour lodery ond wilt rebulld or
teplnte any volve which fails 1o
cperote property when refurned
troniportalien prepald 1o sur fuce
tery In ocierdance with the MAC
Guorantes iat outin full in the from
of the tutaleg.

lnwallatlon or sarvica of
MAC valves covld creole o
dangesrous sltvation—
Consult *'Precoutions” on
the inside of the back cover
ol the cotalog flrst.

PO Bealll
3056% Beci Rood
Wisom, Michigan 48096
Tel: (313) 624.7700
Ta: 23-5738 0r 164110

PO Bo: 17224
Penroswe Awchlond
+ Mew . »olond
Tel: (09 668-334

Ths: 791.623021

Row Mane Curie
B-4431 A fLwge)
_ Belgivm
Tel: [041]) 63,18 10
Tla: Bd6.41895

D-90C
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OMmRON
INDUCTIVE PROXIVIITY SENSOR

LA R

Oilort Length Cylindrical Type
Inductive Proximity Sensor

FEATURES

e Wide operating voltage; 10 to 30 VDC and 20 to
264 VAC

Operating indicator

Short-circuit and reverse-polarity protection for
most DC operating types

Optional short-circuit protection for AC operating
types (M18 and M30 types at 110/120 VAC)

UL and CSA approvals pending

T

AVA”.ABLE TYPES (EZE-O: Add the appropriate code when placing your order, e.g., E2E-CR
e DC SWITCHING TYPE

8C1}

4(0.18) 54 (0.21)
Blze . M5 dia. M8 Mi2 18 M30
Type Shiold Shiold Shiold Shiold Non-sliold Bhield Hon-nhiold Shield Non-shiold Shiold Non-ohioid
vt 08 1 1 1.5 2 2 5. 5 10 10 18
[mm (ich) ] (0.03) (0.04) (0.04) (0.08) (0.08) (0.08) (020) (0.20) {0.39) (0.38) (0.71)
"N NO CROC1 -X1C1 €1C1 -X1ASE1 X2ME1 -X2E1 -XSME 1 X5E1 X10ME 1 -X10E1 X1BME1
NC CRAC2 X1C2 €1c2 -X1R5E2 -X2ME2 -X2E2 X5ME2 X5E2 -X10ME2 -X10E2 -X18ME2
o NO -CROB1 X181 €18} X1R5F1 X2MF 1 -X2F1 -X5MF 1 X5F 1 X 10MF 1 X10F 1 “XK1BMF 1
‘ A NC £noB2 X182 C1B2 X1R5F2 -X2MF2 X2F2 -X5MF 2 K5F 2 X 10MF2 X10F2 “X10MF2
1
: ® AC SWITCHING TYPE
Sizo M8 Mi12 M18 M30
Type Shioid Noa-shiold Shiold Noar-shioid Shield Non-phioid Shiold Non-shioid
Dolecting distance [mm (Inch) ) 1.5 (0.08) 2 (0.08) 2 (0.08) 5 (0.20) 6 (0.20) 10 (0.39) 10 (0.39) 18 (0.71)
Not NO -X1R5Y1 -X2ZMY 1 X2Y1 -5MY 1 X5Y 1-US -X10MY 1-US -X10Y 1-US -X1BMY 1-US
Shor-cirut provided NC -X1R5Y2 -X2MY2 -X2Y2 5MY2 -X5Y2-US “X10MY2-US X10Y2US X1BMY2-US
protection Provid N0 - - - - XEY153US | -X10MY1-53US | X10Y1-53-US | -X1BMY1-53-US
NC - - - X5Y253US | -X10MY2-53US | -X10Y2:53-US | -X1BMY2.53-US
: OMRON
SPECIFICATIONS
o RATINGS
DC switching type
Type NP | EZECRBCO | E2E-XiCO | EZECICO | ERE-1RSED E2E-X2ED EZEXS5ED | E2E-X10ED | EZE-XSMED | E2E-X10MED | E2E-X10MED
hem PNP | E2ECRBBO | EZE-X1BO EZECIBO | E2E-1RSFD | E2E-X2FO ESEX5FT | E2EXIOF0 | E2E-X5MFD | E2E-X10MFO | E2E-X18MFAD
Bupply voliape 12 1o 24 VDC (Opersting 10 lo 30 VDC)
Curront consumplion 10mA max. | 17mA max.
Targel Forrous melals
e 2 ‘(’g;'"; i ol S ; g’;"‘; amm (06%) | Smem(207) | 10mm ( 3g7)| Smm(207) | 10mm (387)| 18mm (717}
i il AW = ety 110 =104 £10% +10% +10% 110%
0 1o 0 5mm 0o 1 2mm O to 1 8mm 010 4mm 0 1o Bmm 0 1o 4mm 0 lo Bimm 0 lo 14mm
Salting (Oio 02) | Dl0O7mm (0lo 03 ) (010 057) | (0w 08”) | (0w 167 | (010.317) | (Dlo 16*) | (D10 317) | (O 557)
Lwith standard largel | {wron: 5x5a11| [Wron 5x5x11 [wron BxBx1i| {kon 12x12 [ron 18x1H | kon: 30x30 fron 15215 | [lron 30230 [tron 54x54
= foo { 20a 20x { 20 202 041) ) (31x31x X (47047 | xM (7T | =111 18 11 ( 59x 50 | x11 (110 2N {213
.041)) 041) ) x.041) ) x.041)} 1,1Bx 041)) | x041)) 1.182.041)) | 213x041)}
Difiecenita’ roved 15% max ol dutecling disiarnce g 0% max ol delecling distonce
Fosponse Irequoncy 3kHz 2kHr [ [ 60 | 400Hz | a00Hz | 2voHz | 100H:
Conlitd opul 100mA max - 200mA max
Shorl-crou! protechon No ! You
Operabor: rxhcnlo Doloction indica® 3t
; Cabie lerygth 2m (B 56 )
\ Maiodis' of housing Brass andi nichel puated
Degrea of prolection IPGT (IEC 144), NEMA lypes | 4, 6.12,13
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OMmRrRON ' ™\ coo E07 3
PHOTOELECTRIC SENSOR Y o

Cylmdncal Pholoelectnc Sensor
with Built-in Amplifier

FEATURES

® Compact 18mm threaded body housing

¢ {deal for straight{orward applications where no
sensitivity adjustment or mechanical afignmnm is
required R

® DC types are nvailable with elther NPN or PNF'
outputs

® DC types feature light/dark operation se[ected by
reversing power polarity N
Watertight construction

& Pulse-modulated infra-red LED light sousce

& Builtin sensing indicators

AC aperation type

B AVAILABLE TYPES

Method of detection Separate Retrorellective | Ditfuse reftec:
type type* tien 1ype
Detecting
distance

Type Operaling Output 3m 2m Q.1m

ol state of confligura-

operation\, oulput tien W\ Ve - .

"

oC LIGHT ON/ z:,',:;“’j"‘ FA84 ‘ CEJF;R?Ed\‘I E3F-DS10B4 E .

vperation PAHK ON e o

type selectable) open . . J .

YP e collector IF-2C4 EJF-R2C4 E3F-DS10C4

AC opera- | LIGHT ON scn A E3Fazy “E3F-R2Z1 | E3IF-DS10Z1 - -

tion type | DARK ON EJF-3Z2 EIF-A2Z? | EIF-DS10Z2 N
NOTE: * Includes Type QER 04 1argel. '
SPECIFICATIONS
® RATINGS . )

Type DC operation type ) AC operstion 1ype
~ EJF-184 E3F-R2B4 E3F-051084 E3F-3Z1 EJIF-R2Z1 E3IF-DS10Z1
ltem EJF-3C4 EJF-R2C4 E3F-DS10C4 EIF.3Z2 EJF-R222. EIF.-DS10Z2

- 12VDC —~10% to 24 VDC +10%

Supply voltage Ripple [p-p): 10% max,

- 24 VAC —10% to 240 VAC +10% -

Power consumption 45mA max. 25mA max, 10mA max. 5mA max.
0.1 to 2.0m 0.1m [with 0.1 10 2.0m O.m (wish
Detecting distancw 3.0m with OER-0D4 Sk5cm white Jom with DER-Q4 5x5cm white
target mai paper) target mat paper}
Deiectable object Opaque materials | Opague materials | Transparent and Opague materials | Opaque materials | Transpareal and
! N imm min.} {56mm min.} opaque materials | (t1mm min.) {56mm min,) opagque materials
Direclional sngle 30 10" 31020° - Jio 10" 31020° -
Distance difteientiol - 501'6 maa. at R 20% max, a1
- . .1m . O.im
Control output Y
{solid-state output} 100mA mox, . . 3 10 200mA
Response time T 2.5msec. max, . -30msec max.
LED Light | power on - ' POWER ON ) -
operatipn | Souice -
indicator | Racpiver LIGHT ON C LIGHT ON -
® QUTPUT STAGE DIAGRAM . :
DC Opermon Typ- . v e bt pa AC Oparation Type
R - i . .
PEPSELTSSPL BT R ) . [___________Q__-: -
- ¥ ! i ] !
s I i ! ' :
i . — ol =
i I ' . S B ¢ - t—. .
L h 4] @ [ : L..___..}_.g__r_._t-‘ '-lu [ l PREL l
<. 1 — . . —_ .. o - .
PP cwtsnd iypr | B4* NPh ouiput Ivpe | CaL SCR cutpwt bype F 201,20 ;
NOTI  The tim slosg i0a1e of tnttisr & cPve st foum “LIGHT QN 12 “DANP. (4 A w.Cr e® gl Dy 40 Tudegeter The COPREITMgNY

Of 1 v ond Dlatl et Tuguey Seaty

LIGHT ON el EF s 24V ODARK ON 1Rt OV
[LLNTR ST ] f¥enar ) Dunwn
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' g L Py = Prices effectivo January 1, 190
\j\\.//h k_':U UL.;E_)D F.0.4. Plant in Brookviile, Ohio

Tho creators of the Ecology Cylinder

Tiny Tim Series =1 and ED et ok
3/4" and 1-1/8”. Bore e
Single and Double Acmng ;
Single and Double Rod End “Si‘}{ge

.1_3

Air Cylinders

s
et

MAINTENANCE INSTRUCTIONS & REPLACEMENT PARTS LIST PRICES

Pricos aro boood on manulaciuring costs ol tUme of publicalion and are subjoct 3 chango withoul nolice } ' l‘

-

Buno-N Yilon
cyl. | cy. | Bod Parl Parl
Sorloo | Boro Dlao. No, Prico No. Prlci
ET 374" | 6/16" | ECK-10 | — EVCK-10 -
& o | 6716" | ECK=-125 [ — EVCK-125 | — |
EoT | 1-V/8"| 3/p» | ECK:1271 — | EVCK-127 | —
Propor spplicalion, Insldllullonﬁnt}rd malintonanco ar?dmo"l Ilrnporui:llm CYLINDER AREASSEMBLY E
tor tho Tiny TIm Serlos ET and EDT cylinders lo provide inaximum life g
elore ongaging In tho roassembly of tho cylindor, chock tho oil-lillu
and (roublo-lroo porlormance. rod bushing lor oxcosslvo woar and Inspoct tho plston rod lor postl
iy blo damage Incurrad durlng normal cylinder operalion, |
APPLICAT'"IN DATA: Dulo La 1h?1\océhnlq;,o!umployod In ho assembly of tho bushing 10 ti
ik b cyllndor head, Indlvidual roplucoinont of thu rod bushing is no
Max, Oporallng Provouro — 150 psig Alr rocommondod. If tho bushing Is oul ol conconiricily, you mus
Amblm;t (Oal':_ﬂl'é)unﬂ ng})ﬂ?:mlgr"icﬂl , Sk replace the ontlro hoad assembly.
20°F (-35°C) o 4 . w uno-N coois
- In the evonl thal normal oporatlons have bowod or scored tho p:suu
SRURE RO £ 4001 (2047 C) with Vilon soais roﬁ. ;oplacemurl of [l‘rlrc} enliro assembly may be nocassary lor bns
cylinder oporating olliciency.
LUBRICATION Flnally, make cortoln tho lubo gaskols aro positionod properly belor¢
Cylindors oro tubricolod with 8 polroloum basa, Euna-N compaoliblo proceading 1o lighlen the tla rod nuls.
lubricunt at imo of shipmenl. For maxlmum soaol lile, tho alr supply « Torquo Ratlngs :
should bo froo o! molsiuro; flilurod lo romovo abrasivo porticles from 174" Doro _9_.'10 0 14 /iy . '
tho ulr ulroum, und alumizod oll Inlroducoed Into tho syslom, 3 1t .

1-1/U" Doro — 20 lo 25 In/iby,

DYNAMIC SEAL REPLACEMENT IKITS ORDERING INFORMATION :

Undor normal conditlons, the lirat aroa thal will nood malntonance

To assure prompl and correct shipment ol the parls, proper ca"
will bo Who rod seal. To replace, dloassemble cylinder by romoving the should be laken In the seleclion of tho parls and parl number(s) -
tle roda, Pull oul the head and with a sharp objoct remove lho worn
soal. No speclal lools are nocossary lo replace tho rod soal. Whengover posgsiblo tho following Informallon should bo supplics
Onco o your replacement of those seals will provide maximum cylln- along with the ordor: Cylinder Sorlos, Boru, Siroka, Rod Dmm:.i--
dor opuraling ollicloncy. und Dptional squipmani, ;
Machinu downlimo und labor bolng the major cost ol cylindor repalr, The minlmum bliling lor a parls order Is $10.00. :
wo rocommond the simullaneous replacoment of oil dynomic seals. If apslolanco Is required, consull your Moolor Dlsiribulor,

Soal klls lllusiraled here Include evory part required Lo overhaul your
cylindor, Viton® Is a replstorod (rade mark of E. . DuPonl DoNemours and Compan,
= r} d,gv " ’! é"‘l‘ﬂ“‘uw g 1["’" h" mf‘n -'u.‘;‘
Dipirlbuted by: Munu(nclumd h)'.f"t, P""‘;-}'!"l A .f,'!",*.u ;
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VALYET ————

FUNCTION : MOISTURE AND

PLATE L}":’:L DUST SEAL ~L L

EFlOM “§ )

ACCUMULATOR . 10 ACCUIULATOR
&Eﬁnzzmiw -q\ﬁ___‘
) X

riLOT CHECK .

EXHAUST VALVE '
INTERNAL PILOT : =~ e EXH.
SUPPLY

OMEPIECE DODY

SEALED SOLENOID

TEIV1N:
EQ SERIE
ENCLOSURE

FANUAL DPERATOR

EXT.
PLLOT
* PORT

B e—

ACCUMULATOR

ik ian i Lo g Vs i 11

wda,

PALECISION

MOLDED. DALANCED
SPOOL

AR AT .
= | VALYE SP
T

GROUMD,

RING

SOLENQID PILOT YALVE

The solenoid pilot valva is the \hrpe-way manilold var-
sion of the MAC 100 Series on the 56 Sories, and lhe
MAC 200 Sorles on the 57, 58 and 59 Series. Those
pilot valvos foaluro lhe exlremoly fast and rsliable
spring blased, lloaling pole Macsolenoic® and high
flow balsnecod poppol. This patented dssign practically
climlnatas tho lwo mosl common causes of solonoid
pliot valve failurd: coll burnoul on A.C. oervice and fature
1o shlfl. Convorsion from N.C. lo W.. oparation is

schievad by lurning ovor the lunclion plale belwoon the
pilot valva and main valvs.

PILOT AR SYSTER

Tha pllet supply, Inlernal or axternal, joeds the In-
. leqgrel accumulalor which sloros moeiro than livo timaos
o pilol eir roquired lo cycle the valva. Intornally
pliotod, It |a protecicd [rom indol presguro varlellons by o
choch valve, This accumulalor supplios the dillarantial

. COMBINATION . .
SPRING AND AIR PRESSUNE
i AETURN DIFFERENTIAL

relurn area ol the spool as well as the solenoid piiot,
assuring posilive, conslani shilling characteristics. This
dilleruntial means the valve will operale with or withoul
lhe main valve spring. Exlernal pilol operation is ac-
complished simply by removing the 114" pipe plug lrom
Iho oxiarnal pilot pon and installing a 1/8" pipa plug
In the botlomn ol he same hols and piping a1/4" supply.

AN VALVE

All 50 Serios 3-\-:'ays lpature MAC's palenl-cd one-piece
lightweigh!l aluminum spool. The unique main spool

dosign incorporalas bolh the acluating and differential
rolurn areas. All svals ars permanonlly bonded, pre-.
clsion ground and chemically surtace hardoned lo pro--

vido tong, consislanl oporation. The prossurs baianced
apool dosign is nol affocled by back prassurp in ths
oxhaust and may be plugged lor two-way operalion,
Tho une-pigco silicon aluminum body housos a lwrge
pilol &lr accumulalor which supplies both tho pilol valve
and dilforential relurn,

—uale



AEMOTE AIR PILOT YALVES

Tho 50 Serios valves are available in 2 normally
closed rernote air pilot version. Il will funclion as
a normally open valve when a normally open

pilol valve is used. The lull orilice pilol port as-
sures maximuin response of the main valve spcol.

Features &
oplions

J.1.C. ENCLOSURE

The optional J.1.C. enclosure
provides a generous wiring
luck epace, a chained access
covor and |s supplled with a
ground scrow. The gaskeled
access cover seals the en-

tor light.

closure and provides the lo- }l;';‘f“if
calion for an oplional Indica- )E.“t :

:'I_.:'.. & “'.".Li-"' -
:i‘:‘..-E:“ﬁ\ b '-‘l\
RS T

B

MANMUAL
OPERATORS

A recessed non-locking
manual operalor is lurnished
as slandard on all solenoid
pilol valvos. Locking and/or
exlended operalors are op-
lional. A no operalor oplion
is also available.

ELECTRICAL
CONNECTIONS

Solenoid enclosures are
available in grommel, conduil
and J.I.C. slyles, Also avail-
able are ground wires and 2
or 3 pin M.S, conneclors.

INDICATOR LIGHT

An oplional Indicalor light is
available on the 57, 58 and 58
Series which, when wired in
parallel with the coil loads,
will indicate il the valve is
roceiving an electrical signal.
Lights have a raled lile in ex-
cess ol 25,000 hours and are
available for vollages of
120/60, 110/50, 240/60 and
220/50.

OTHER OPTIONS

Other options include ex-
lended lead length wires,
special vollage coils, Class F
raled coils and higher wal-
tage D.C. coils lor a very
rapid response.

Standard lead wires are #18
AWG, 18" long. Olher lenglhs

are oplional.

HOW TO ORDER:

564, 5TA-, 58A-, 53A— X

X

o, A

Type Size Vollage Operator Enclosure
‘ [ I J [ ‘
1 | NC. Sol int Pijot 1 12010, 11000 "0 | NoOQpetaln P IR e
2 | N.O.Sul Inl Pilal 1 A NIt (1A Sty ) v N kg et (1) u (ot
3 | NC.5ul.Eal. Piwl 2 | NiTE 1 10, 11074 2 | Locking rpcessed A T T R L
4 | N.O.Sol, Exl. Pilol R IR 24 VUC 16 wall) 3 | Hondocking exlendud i MY 2izbi
5 4 MC. Reimols Air Pilof [ 157 44 59 Sunes | 4 | Locking axlendey g: E‘U!:ltltll.l’ !"'"'m,s
1 12 ?}wa. 22014 3 No opetalor hghls . i williieel moe
T | N 0| W 6 | Nonilocking recessind hyhls | Conaun om HEY
2 | g wetr | 21| 1A 1| Locking tecessed hytis® W Seisy
3 1"HPI1E 22 24750460 i) Nun-luching pxlendud hghls®
Vot \ B 23 | 0 | Lucking uatuied hghts®
BYA-12.111A: ¥ Bolos, D way In- " 240 | 4BG0. 420 « Lighls are avanluble for 120160, 110050,
o vulvn, Bulsiud vpmiaied, 1 1" NEIF el 24074 2400, and 220150 with JIC L nchsure fanty
Huesally Ghaunl, Bitinpwlly grkded 2 1-UA" NPILF 6 AUDTD, AADIA)
2O H P, 1200 1, Hon Luck: 3 12T HIMLE (57 2 59 Sonws) tAodilicalions:
wy Hounssed monusl Paial, . v L i 1
T1E piladte: i 1 :(1) éivgg :2:3: Foi Class F Coil Oplion
S4A 53 4 Sotlos, Jway ltsm ridee, 2 2" NPIF §2 [24VDC(OpY)”* * Hoavy Duly relurn spang reguiiud N .tultlulc pilul
Hmisiin pat ek ipmadml, Hwe i | 7UZNPIF | g3 |12vDC uph)” es e L opsrahind valvos (w ppphicubivng willl yeiuuin {7 jb PLE inamn
plly Gluowend, 2 W™ N 1%L o | evoe t yulvu JUBBUIL.
. 65 {32vDC
66 |48VDC
| For §SP thipads, vao 4,5 snd G rocpoclive, 67 {0AVDC
A plesc 0, £ 3. Eg ;g‘g:’,gg Fus Yullpgus Nul Shuwn Cunsult Fatlipy
(AR R “lan v vrablappe o peregiin il traly Lyweatl



1ESSURE RANGE:

OPERATING DATA

LUBRICATION:

Medium anitine range oil

INTERMAL PILOT 25-150 PSIG Max. - I6 fecommandod.
’ Maln Valre Proasurs Min‘mwan Pl Preszue ELECTRICAL 56 SERIES
EXTERNAL PILOT Minimum ol 25 PSIG ™ AC. 120060 Inrush 13.2 Vol Amps
Vacuum to Soal 8.4 voll-Amps
AREMOTEAIR PILOTS 150 PSIG Max 75% ol Maln Valve D.C.24 YOLTS B.5 Wall '
Prossuro Wilh a N )
Minimum of 25 PSIG 57, 58,50 SERIES
Pilol pressuro using A.C. 12060 Infush 32.4 Voil-Amps -
o MOD 158 should bo a Soal 21,6 VOl\-Am_ps
‘ : minimum of 35 PSI. " D.C.24 VOLTS 8.5 wWall o
AMBIENT TERMPERATURE  0dogrons 10 120 0egrens [ahronhslL : COILS Genoral Purpose Class A
NANGE: Consull Iasciony oulalde this range. . Encapsulatod-Continuous Duty
LUIDS: Alrof lnoA Gases LEADS ¥18 AWG X 18" S1d.
] [Flovr Canstant ~ G,
SERIES 114" ki 2" 4 1 SENIES i (VL T ra 2 uz
inlat 1o Cyl. 2.8 4.8 5.8 — — Iniet (o Cyl. 18.7 230 249 — -
56A | CylioExh. | 37 60 | 65 - - At Cyloexh | a2z | 325 | aas - ~
5TA Inlet 1o Gyl - - 2.0 2.7 159 50A tnlel to Cyl. - - - 55.0 0.0
Cyl. lo Exh. — — 11.0 18.2 19¢ Cyl. 1o Exh, — — —_— 60.0 65.0
Dimenslions
MODEL A B c ‘b | E " F G H ] J K L
EGA SERIES INCHES | 1,30 5.00 116 4,85 256 113 | 228 13 2.75 1.4 a2 344
. MM 351 16.2 285 1234 GI1.6 207 51,1 51 9.8 467 B 915
57A SERIES INCHES | 1.0 304 2.43 6.73 256 1563 | 3250 213 438 2.4 3 515
i 427 $0.8 61.7 1700 0.4 29.7 82.6 541 11D 20.4 B.6 120.8
| ~1 = ror r, n
58A SERIES NCHES| 1.08 4.62 131 8.10 40 2210 | 4060 269 550 450 53 6.52
MR 477 17.3 B4.1 205.7 1247 517 110.4 €83 1387 114.] 125 | 1656
5OA SERIES INCHES | s 6.25 47 10.U5 5.7 2062 | 6125 400 8.0 6.12 53 8.27
MM 67.2 150.8 "o 2756 1745 778 1556 e 203.2 155 4 12,5 2155
Scignold Pliotl Remote Air Pilot . '
cr — ' cn
)
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aide Wheels: Specifications

Specificalions:
ball bearings,

faces lightly oiled.

W = SAE 52100 Steel, hardened 60-62 Rockwell C,

Ground, double row, angular contacl
ABEC-1, pre-lubricaled, external sur-

shielded.
W X= SAE 52100 Steel, hardened 60-62 Rockwell G,
sealed. 1 el
W SSX = AIS! 440C, hardened 60-62 Rockwell C,
sealed.
5,E 52100 Guide Wheel Capacity
STATIC
RADIAL THRUST | MOMENT
SIZE DYNAMIC RADIAL CAPACITY, LBS* CAPACITY | CAPACITY CAPACITY
: (Ibs) (Ibs)*, (Ibs)t"

o 33.3 RPM 100 RPM 500 RPM | 1000 RPM 33.3 RPM | 33.3 RPM
1 345 240 140 110 250 60 38
2 700 485 285 225 : 600 110 80
< 1330 920 540 430 1000 530 120
4 2000 1385 810 645 1560 635 180

\IS| 440C Guide Wheel Capacity

1 310 215 129 98 224 54 34
2 560 388 228 180 480 88 64
3 1070 740 434 346 805 426 97
© 4 1590 1101 6544 513 1240 505 143

C

Ralings are for 2500 hours averag
tAL rolling radius MDy, Inside.

service Faclor: Divide the load capacily by the following:

e life. Additional information on requesl.

Fs = 0.5 lor smoolh, shock-iree, well lubricaled service.
Fs = 1.0 for normal, lightly lubricaled service.
Fs = 2.0 for heavy shock, dry or contaminaled service.

To Order; Specily quantily, size, malerial, shielde
Example: 4 ea, W4 X (Four wheels, size {4, slan

d or sealed.
dard sleel, sealed).

-
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0-R |NGS
LRP-96-394
FORCE-FILL '
ADAFTER
S|

A

et PR

LRP-95-219
SICHT DOHE
K17

LUBR ICATOR
L20-02 -000, L20-03
AND 120-04-D00
WiTH VARJATIONS AN AC

T ADJUST ING SCREW

0-120ssu

REPLACES SERVICE MANUAL PAGES Fh-30,

SH-3007E SERIGS *A'', 5M1-31002E SERIES "f\"

SHZ-J002E SLIRLES "I\" 5H}-L20 gSH-~AL-LZ0
and 95M-CG-L20

-000

CESSORIES

LRP-95-241
Flow-Guide® \cnp—ss-zss
VAN IABLE ORIFICE KIT 0-RING KIiT
FOR /4™ NPT MODELS ; o RP-85-253
LAP-95-21i2 \@39 FILL PLUG MIT
Flow-Gulde® -
VAR IALLE # 545 :
ORIFICE RIT (o - 3 ———- BODY
HPT HUDELS ~

N BALL
DRLFICE KITS o /
HCLUDE SCREW "\ T
¢ SPACER TUDE : <ﬂ

LAP-95-243
Flov-Gulde®

VAR IAQLE ORJFICE KIT
FOR 1729 HPT HODELS

#FLOAT ASSEMBLY

* IHSERT

* 0-R {HG
GAP-95-257

0 HIG r.n\

tRP-95-B29
TRANS PARENT
BOSL WITH

PLASTIC PETCOCK
AHD DOWL GUARD

LAP-95-157
BOML ASSY.,
HO GUARD

0o

GAP-95-B0L
METAL BOML
GUARD

0
0
4,

PLASTLC
FETCOCK KNOS
HHR

HTHESE PARTS FURNISHED [N
Auto-F111 LVBRICATOR KIT
NO. LAF-95-69%. A SiPHOH
TUBE, TRANSPARENT BOWL
AND DOWL GUARD ARE ALSO
K LWBED, {OPTIONAL)

NN = KOT NOMMALLY REPLACED

GRP-95-255

WARNING ==

DO NOT PLACE PLASTIC BOWL UNIT IN SERVICE
WITHOUT METAL BOWL GUARD INSTALLED.

Plastic bowl unils gre sold only with melal bowl guards. Tn minimize Lthe danger
ol liying Iragments in 1he evearl ol ptastic bowl fallure, the melal bow! guards
shoutld nol be removed. Il Lhe uril is in service wilhoul Lhe metal bowl guard
installed, manulaclurer's warranlies are void, and the manufaciurer assumes
no tesponsibilily Tar any 1esulling loss

IF URIT MAS DEEH I SERVICE AND DOES HOF HAVE A METAL D0WL
GUARD, DRUER ONE AND INSTALL BEFUNE PLACING BACK IN SERVICE.

CAUTION

Cerlain compessor oils, cheniicals, household cleaness, solvents, paints and
fumes will altack plastic bowls and can cause bowd 1ailure. Do not use near
ihese materials When bow! beromas dirly replace bewl o wipe only wilh aclean,
dry cloth, Aeinsiatl metal buwl goand o buy and inshell 3 melal bowl puard,
Irsmgddinlely replace sny eraded, couched. danaped 14 deterioraled plaslic bowl
wilh & melat bow! or 2 new plastic bowl and melal buwl guard.

O-RING KIT
ADAFTER

LRP-96-137
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ASSEHDLY
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0-R NG
RP-95-705
SIGHT GAUGE

FOU URITS WITH
G IN HODEL HO.

GRP-55-613

HETAL BOWL WITH
SIGHT GAUGE AND
PETCOCK FOR UKITS
WITH ‘'*@C!

SOME OF THE MATERIALS THAT WILL ATTACK POLYCARDDRATE PLASTIC DOWLS
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TAADE NAMES OF SOME COM!‘RU‘SDH DILS, RUHDERCOMPOUNDS AHD DTHER
MATERIALS THAT WELL ATTACK POLYCARBONATE PLASTIC BOWLS.
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CAUTION

Excrpt as otharwise spec'-lit.-d by the manulactucer, this product is specilicatly
dulrurd lor compassed ai Acrvice, and wse with any ather Huid Uiguid or
pas) EE mrsannbca!mn [ o1 example, use with of injieetion of cerlain harardous
lighids or gases in the syslear Lsuch as alwohol o beuid pelroleum gas) covld
by bndmilul Lo the wunil o resul! i 2 combuslible condilion ar haraidous ea.
lernat ieahape. Manulaclured's warranlics e void in the event of misappli.
cation, and manulsctuer assumcs o responsibility for any 1esulling loss.
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ENGLEYOUD, COLORADO 80150

TD OVERKAKL THIS UHIT, DRDER

REPAIR KIT NO. LRP-35-143

THESE IHDIVIDUAL PARTH
FURNISHED IM REPAIN KIT

(contlnued on reverse $lde) RO
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SIALLATION

to warning on front.
11 as close as possible to the equipment which Is to
lubricated.

.nstall the unlt with the 8lr moving through the body In
the directlon Indicated by the arrow.
fnstall & unlt with the same plpe slze as the llne In use.
The unlt may be f1lled under pressure by removing the
fi11 port. The bowl may be taken off after the {111 plug
Is removed If a more rapid fI1l Is required. Do not re-
place the fill plug untl] the bowl Is In positlon and the
clamp ring Is locked In plece. NOTE: As the FIl1l plug
s removed, the olr pressure In the bowl will be released.

Use clean, nondetergent oll only; SAE 10 or llightar Is
recousnended . 3

, The rate of oil dellvery may be controlled by turning the
edjusting serew counterclockwise for more

snd clockwise for less ol dellvered. The L20 lubricator
dellvers all the oil downstream that ‘passes through the
sight dome. The oll delivery rate will chonge sutomat|-
cally to dellver more ol during higher airflows and

less oll for airflows lower than that st which the
orlglnal setting was made.

The maxImum pressure and temperature ratings are: trans-
parent plastic bowls, 150 psig (10,3 ber) and 125° F
(51,79 €); metal bowls, 200 psig (13,8 bar) and 1750 F
(79,bo C).

\ [HTEHANCE

Given clean operating conditlions, this unlt will be
trouble-free, Contaminents from dirty oll may collect
on the siphon tube Inlet [llter, 1~quiring tha f|lter

to be cleaned by lopping on a hard surface and blowing

of f with an alr blow gun.

. IF the oll dellvery rate drops, the lubrlcator should be
clesned, Shut off the alr supply snd reduce the pressure
to zero. Remove the Flow-Gulde® varlable orlfice screw

Oclean Its alr passage with o small wire.

k the bore that the screw flts Into for contaminants
clesn, |f necessary. Be sure that the passageway
om the sight dome cavity Into the Flow-Gulde® varlable
sriflce post |s ppen. Remove the adjusting screw ond
clean the needle and the seat In the body. Inspect and
clean the passage from the needle seat down Into the
adopter,

. Draln off eny contaminants which collect In the bottom

of the bowl,

Lubricate o-rings with Parker O-lube before assembly.

Do not pressurlze the unit untll the bowl and bowl guard

sere In position and the clomp ring 15 locked In place.

SSEMBLIES

‘or Auto-FI11" Lubricator Drder Kit No. LRP-35-699 which In-
:ludes Float Assembly, Insert, O-ring , Stem

issembly, Siphon Tube, Transporent Bowl and Bowl Guord.
IOTE: DO NOT ATIEMFT TO REPAIR THE Auto-Fl 1™ LUBR ICATOR
\SSEMBLY MECHANISH IN THE FIELD; IF IT MALFUNCTIONS, PUR-
JIASE A MEW ASSEMBLY.
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{continued lrom teverse side}

INSTALLAT [ON

. lasta!l as close a5 possible to point whers air s
being used, )

7. Instatl the unit with the alr flowing through the
body In the direction Indicated by the arrow.

3. tnstall the same slze uvnlt as the pipe line In use.
Avoid using ffttings, couplings, etc., that re-
Jstrict the sir (low.

MA IHTEHANCE

|. A. IF URIT HAS RIGID (FELT)} FILTER ELEMENT, remove
and clean periodically by Lapping on hord sur-
face and blowing of f with air blow gun,
8. IF UMIT HAS SOFT, CLOTH ELEMENT, replace with »
new one &t leasl every six months, or sooner if
It looks dirty or ceuses excessive pressure
drop {10 psi ©r more al roled f Tow) .
7. A. 1F UNFT 15 EQUIPPED MW{TH MANUAL PETCOCK, drain
Lww b ot leost uncu pur work shill.
5. 1F YHIT 15 EQUIPPED WiTH HECHAMICAL DRAINER:

-~ Ik Cleon the smdl) screen oround the drain seat
each time the element is cleaned or chanyed by
removing sdaptor mut {GAP-30-505) and remuving

, droin asscmbly {GAP-95-714). Clean screen by
blowing of f with alr biow gua.

2} Four mechanical droiner repoir soe 9SH-95-7 1)
forner ly SHI-GRP-85-714, -

ASSEMBLIES:

PARTS WHICH CAH BE FURMISHED ASSEIMBLED 6Y THE FACTORY

GRP=95-77 Tronsparcnl Plasi|c Duwl wilh Mechanical
Drain and Bew ) Guard,

FRP-9G -1} Hetal Uuwl with Bechanical Dreain,

FRP-3%-012 Heta b el o) Hooars ) Peteock,

ChP-25 4613 tete! Biwl, Sight Guuye, HMaonual Petcock,

FAP-95-831 Teansporeal Plestic Bowl, Flexible Drain
Assembly and Bowl Guord,
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|. Occaslonslly remove bottom plug and clean plug,
body and valvoe soat.

2. TO DISASSEMDLE -~ shut of f alr to regulator and
vant alr llno on both sides of rogulator. Turn
adjusting screw countorclockwiso to relleve com=
pross lon on the spring. Romovo scrows, cover,
spring, and pressure disk. Dlaphragm assembly
can now bo removed. By removing bottom plug and
spring, the valve can be removed from the bottom
of the regulator,

3. IF UNIT WILL NUT REGULATE TO PRESSURE HEEDED, o

|F PRESSURE DECOMES EXCESSIVE -- romove bottom

plug, spring and valve. Clean and chock o-ring,
volve stem and valve seat for woar or damago.

Roploce worn or domaged parts. Install Repair

Kit No, RRP=95-131 for solf-rolleving models and

Repalr Kit Ho. RRP-95-132 for non-rolleving

models for complote ovorhaul,

IF UNIT LEAKS AT RELIEF PORT (A) -- Install

pruper ropair kit as llsted above,

WHEN REPLAC ING D IAPHRAGM ASSEMBLY =- The RRP-96~

213 Diaphragm Assembly Includes a relleving disk

soal (not shown) Installed. The seal 1s not re-

quired on non=relleving modols,

o
-
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Fhe DUA-L-VEE® Syslem:
Three Componenis, Four 5izes

The DUA-L-VEE® Guide Wheel Syslem is a proven, economical method of obtaining precision linear molion
or all types ol mechanical applications.

A low friction accutale slide, such as lhe one illustrated below, can be made quickly"and inexpensively : .
vithout the aid ol costly machine tools. All thal is needed is a rule and a drill press. There are no linear seals

o wear oul.

The guide wheels are precision ground, double fow angular contact ball bearings, which are pre-lubricated

and available shielded or sealed. : i :
The lrack is cold formed lrom medium carbon sleel and is available as formed or hardened and polished
on the lop conlact surfaces. The lower porlion of the tiack is left soll to permit drilling for mounting.
Eccentric bushings are used opposite concenlric bushings to provide a simple and elleclive means of

adjusling the free play of ihe syslem. .
Since the circumierence of lhe wheels is grealer at the major diameler than the minor diameler, there is

a conslant wiping aclion on the lrack which gives & sell-cleaning ellect. Conlaminants do not cause any greal
loss of efficiency in the syslem. ' C

Wheels

\ T

lf
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Type 42HIR
©  Full Feature
Reflex and
Proximity
Gonirels
Series 5000
EED
Quick
Disconnect

Plug-In Functions and Qutputs
Provide Maximum Flexibility

O and Product Capability

FEATURES

* Reflex and Proximity Beam Models

¢ Reduced Size with Increased Operaling
Fealures

* Qulck Disconnec! (GD) Design Reduces
Dovin Time
—Mo Disruption of Alignment or Wiring

* Qaled Operaling Rango
—1” 1o 30" (.03m to 9.15m) on Rellex
—0to 7' (0 lo 2.2m) on Proxlinily
* Single Terminal Type POWER BASE
Provides lor Plug-In EM Relay, F.E.T. and Trlac Solid
Slale Relay Oulpuls

* POWER BASES Available for 120VAC,
240VAC, 40VAC/DC and 24VAC/DC

s PHOTOHEAD Includes Provislon for
* Plug-in Two Way Tims Delay, One-Shot, Delayed Ono-
Shot and Molion Deteclor Function Modulos

VAT aIvw

February 1882

(GREEN LINE

Plug-in
Functlon
Modules

for
Phaotohsod

Power Boze

Control with
Terminal Basa

Type 42MRU or 42MRP PHOTOHEAD

K with Type 42MTB POWER BASE j

PHOTOHEAD Conlains Functional
Electronics and Optlcs

Thick Film Microcircuilry for Quallty
and Rellabillty

Dual Range Adjustable Input Sensilivity

Swilch Selection for Lighl or Dark
Operalion

No False Turn-On Pulse
Synchronous Detection Clrcultry

Circull Response Time
—Type 42MRU - 1 Millisecond
—Type 42MAP - 2.5 Millisecond

LED Alignment Indicalor - Visiule 360°

NEMA 3, 4, 5, 12 & 13 Corroslon Reslslan!, High Impacl

Valox 357 Houslng

Low Power Consumption - 2VA at 120VAC

UL and CSA Approval Applled For
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The WAGO Cage-clamp*®
8 good reasons to use it

)

'I Wire clamping force is independent
o of insulating housing

Cage-clamp® spring
+ current bar
= cage-clamp® unit

O

The cage-dlamp* spring is self-
secured to the current bar.
The complete dlamping unit is
self-contained, ready for
assembly into the insulating
housing.

The separation of the mecha-
nical requirements from the
electric;‘ allows the choice of
the optimum spring material
of stainless steel together with
high conductivity copper for
the current bar. This combina-
fion provides the best of both
worlds.




Direct clamping without
special cablé preparation

solid
stranded

flexible

Direct clamping with

special cable preparation.

flexible, front end finned

flexible with WAGO anti-
splaying clip

Indirect clamping

flexible with crimped ferrule

Aexible with crimped pin ter-
)

lhe WAGO Cage-clamp®
8 good reasons to use it

The cage-clamp® spring is
suitable for the direct
clamping of solid,.
stronded and flexible
copper conductors without
any special preparation
such as with erimped
ferrules or pin terminals,
Under normal condifions of
wiring and vse diredt clomp-
ing is technically the best and
at the same time the most
economical method of using
the advantages of the cage- .
damp* system.

Correctly handled, the fun-"
nelled conductor entry holes

ensure the individuat conduc-
tor strands do not splay.

.

Protection of the condudor
ends is necessary in the case
of pre-harnessed cables or
where wire handling condi-
tions are difficult. -

Crimped ferrules or pin termi-
nals, preferably produced
from copper with tinned sur-
face may be crimped on to
the conchor end in a gas-
tight manner.




The WAGO Cage-clamp*
8 good reasons to use it

O

One conductor per
o clamping unit

To ensure a high level of
safety and security it is
essential that this principle
is observed.

Only when a single conductor
is clamped per clamping unit
can one obtain satistac-

tory performance.

-

Cage-clamp* unit
for 1 conductor
- side-entry -

If more than one conductor
per pole is required the provi-
sion of additional clamps must
be considered so that differ-
ent size conductors can be
damped independently of
each other.

Cage-damp* connection of a
contactor for 2 conductors
- side-entry -

-

Cage-clamp* unit
for 4 conductors




The WAGO Cage-clomp* |
8 good reasons to use it ' _:

Clamping of the wire without :
e damage through unique design

‘ ) 1 S N
FIIN] Conlod force
240
220 =
200
AWG 2|(35 mm?)
180 :
e 1
160 - p
140 ( /‘/
o
120 e
100 =
” A AWG 616 m)
BO » 1 1
]AWG 8 010 mm?)

6 AWG 10 {6 mm?)

40 (] AWG 12 {4 mm)

20 - AWG 14 (2.5 mm?) .

AWG 16 (1.5 mm?) ‘ " | Travel of spring f {im)
1 1 { L : - i : 1 4: ]
W20 30 40 50 A0 7D
Contod forces and condudor cross sedions

The flat damping face of the
cage-damp® spring presses

The rating curves of the cage-
clamp*® springs are such that

the damping force automati- the wire against the current
cally odjusts to the size of con- _ bar without damaging the
ductor. conductor, even after many

connection and disconnedion
cydes.

Any deformation of the con-
ductor, e.g. due to cold flow
or settling of strands is quto-
maticclly compensated by the
spring.

Cage-domp* is a dynomic
clomping mechanism, unlike a
static screw.

SelfHoosening is thus positively
avoided. The damping arm of the
cage-cdamp* spring has a
backwards direction against
the conductor. By this special
angle an additional wedge
force is obtained when pulling
on the conductor and as a
result, the conductor pull-out
force is increased without




The WAGO Cage-clamp®
8 good reasons to use it

S

S
Pl:—- Contact pressure
mm?|
500
’II
4
400 /,_./
r-'---‘-
™~ -
300 = i 2)
L o
= Rl
200 = e
™ o~ 3
s
4)
100
Cross section [mm?|
T T X 1 L 1 £
15 25 4
Contact pressure for cage-clomp size 4 mm?
for solid and flexible wires

) coge-clamp® with sofid
conductor
2) coge-clomp® with
Rexible conductor
¥ serew-comp with solid
conducior
41 serew-clomp with
flexible conductor
* Please see tachnical journal "etz” number 1/83

Gastight contact area
e between conductor and current bar

The cage-clamp* spring
presses the conductor against
the current bar in the front
section where it is slightly
curved. At this point the con-
ductor is embedded into the
soft fin/lead surface with a
high specific pressure, result-
ing in a good protection of
the contact point against cor-
rosive deterioration.

Due to this concentration of
the damping force in a
defined contact area between
conductor and current bar,
the value of the contact pres-
sure is comparable with that
of screw-clamp terminal
blocks with the screws cor-
rectly tightened. 'z

Cage-clamp™ connections are
suitable for high current appli-
cations as well as for the
transmission of low voltages
and low currents in the mV
and mA range for electronic
applications and in the pro-
cess control technique.



The WAGO Cage-clomp*
8 good reasons to use it

60 Vibration- uﬁd shock resistant

mobile part of the mass il fixed part of the mass

Due to the best possible use of  The interaction of these fac-
the material characteristics the  tors results in a connection
cage-cdlamp* spring has very  which has high resistance to

fithe mass in relation to the vibration and shock, as con-

high force produced. firmed in many approval tests.
i‘ Vibration and shock neither

Furthermore the cage-damp®  result in conducior damage

the solid current bar such that  interruption.

spring domps the wire and nor in @ measureable contadt
| a favourable division of the




Average wiring time for 100
clamping connections each
with screw-clamp and screw-
less terminal blocks.

The WAGO Cage-clamp*
8 good reasons to use it

7. Fast and reliable

Screwless

min.
20 4
18
16
14
12
10
8
6
4
2 S B
terminal blocks

terminal blocks

Public wiring competitions
have proven a reduction of
the wiring time by 75%when
comparing manual wiring of
screw-clamp terminal blocks
with screwless terminal blocks.
(Please see "elektroanzeiger”
volume 7/83).

Even when powered screw-
drivers are used for fightening
of the clamping screws, there
is still a ime advantage for
the cage-clamp* terminal
blocks.

(Please see “technisch-wissen-
schaftliche Verdffentlichung”
VER 21-668 KLOCKNER-
MOELLER).

In all cases, where the wires
can be clamped directly, the
expense for the preparation
of the end of the wire can be
eliminated, viz:

o the material cost of the fer-
rule or pin ferminal

o the price and the mainten-
ance cost for the crimping
tool

the fime for

e handling the ferrule or pin
terminal

o handling the crimping fool

o placing the ferrule in the tool

e insertion of the wire info the
ferrule

e crimping
There are important additi-
onal cost savings:

o there is no need to check the
damping screws to ensure
they are correcily tightened

an

o the high cost of downfime
on expensive equipment,
due to failure of an inexpen-
sive connection, is reduced.




Side-entry:

‘ Depression of the cage-
clamp® spring from the
front, wire entry from the
side.

1. Stripped wire is infroduced
just before the damping unit.

2. The cage-clamp* spring is

pressed down and the wire is
introduced into the cdlamping

unit immediotely.

3. The cage-damp® spring is
released - the conductor is
automatically damped.

The WAGO Cage-clamp*®
8 good reasons to use it

o Easy and obvious handling

Some produdts allow optional
ridnnmbing e brmat et

Front-eniry:

Depression of the cage-
clamp® spring and wire
entry from the front, both
under visual control of the
operator.

1. The screwdriver is intro-
duced in the operating slot up
to the stop.

2. The screwdriver blade
holds the damping spring
open automathically so that the
condudior can be introduced
into the demping unit.

3. The screwdriver is with-
drawn - the condudor is
automatically damped.

The contact quality of the

" coge-damp* connedtion is

almost independent of the

L] [IR11




AWG 26 -12 0.08 - 4 mm?
600V,20A 750V~,Gr.C
600V,25A @ 34A

Terminal block width 0236 in (6 mm)
Stripped length 0:39 in (9 - 10 mm)

*nla00@0@ac v

<+ 242 (1.5 mm) ——»

Item-No. Pack.-unit
pes.

281-631 100

281-651 100

3-conductor through terminal blocks

0- 098 in (2.5 mm) thick

281-312 25
281-313 25
0- 078 in (2 mm) thick
281-348 25
281-318 25
0.08 - 0.2 mm? ) 281-470 200 strips
0.25-0.5mm? 281-471 200 strips
075-15mm? 2B81-472 200 strips
26 A 281-401 200 (8 x 25)
281-402 200 (8 x 25)
281-422 200 (8 x 25)
In26A
281-406 100 4 x 25)
281-409 100 {4 x 25)
281-482 100 {4 x 25)
281-483 100 {4 x 25)
281-4%0 50 (2 x 25)
281-492 100 (4 x 25)
2-pole 280-432 1
3-pole 280-433 1
5-pole 281-440 1
280-404 100 (4 x 25)
for test plug 210-137 0- 090 in (2.3 mm) @
209-170 50(2x 25
for test plug 0- 157 in {4 mm) @
1
281-407 100 (4 x 25)
281-415 100 (4 x 25)




Thiele

Technologies
@

Bill of Materials

A Barry-Wehmiller Company

8/2/2010

1575G188 1575G POLY BAG INSERTER

Seq Item Description Qty UM Remarks
160086 8" RISER 1 EA
160368 PLUNGER TUBE 3-5/8 4 EA
160369 SUPPORT BRACKET 4 EA
160373 UPPER TIE PLATE 1 EA
160374 LOWER TIE PLATE 1 EA
203-0124 HEAD STOP 1 BM 303-0034 C.ASSM.
203-1877 6-1/2 & UNDER DP CASE 1 BM
203-2228 B/M 460 VOLT INPUT 1 BM
203-2478 ROLL LIFT 46S 48W 1 BM 303-0227 C.ASSM.
203-2570 FRAME & GUARDS 1 BM 303-0715 C.ASSM.
o 203-2571 BASIC CONVEYOR 1 BM 303-0716 C.ASSM.
203-2573 PANEL U.L. 1 BM 603-0633 D.ASSM.
203-2574 MACHINE INTERCONNECT 48" W 1 BM 603-0634,603-0635
D.ASSMS
203-2575 ROLL LIFT ELECTRICAL 1 BM
203-2576 FILM MANDREL W/O SPACER 48" 2 BM 303-0703 B.ASSM.
203-2577 DRIVE ASSEMBLY 48W X 34S 1 BM 303-0713 C.ASSM.
203-2579 OPEN & SEPERATE 48W X 34S 1 BM 303-0714 C.ASSM.
203-2582 INSERT HD 1575 TEARDROP EXT 1 BM 303-0230 C.ASSM.
203-2583 PNEUMATICS 34" 1 BM 703-0246,703-0247
D.ASSMS
0098 200-0435 SPARE PARTS - 1575G SPECIAL 0 BM

<

Thiele Bill of Materials

Page 1 of 1
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A Barry-Wehmiller Company

Bill of Materials 8/2/2010
; 203-2570 FRAME & GUARDS
|
|
Seq Item Description Qty UM Remarks
| 303-0715 FRAME ASSEMBLY 0 EA
0001 120074 DOOR STOP (B) 1 EA
0002 503-3958 DOOCR HINGE 1 EA
0002 503-3963 DOOR HINGE 1 EA
0003 503-3956 FRONT DOOR LEFT 1 EA
0004 503-3957 FRONT DOOR RIGHT 1 EA
0005 503-2716 WINDOW - RT 1 EA
0006 503-2715 WINDOW - LT 1 EA
0007 123938 CONTROL BOX BRACKET (B) 1 EA
0008 123943 ANGLE CLIP (B) 1 EA
0009 124225 REAR STOP PLATE (B) 1 EA
160921 STOP MOUNT 1 EA
Q 38053 DOOR FASTENER 1 EA
0013 143561 CYLINDER MOUNT 1 EA
-~ 0014 160919 MOUNT BLOCK 1 EA
0015 160917 CASE STOP 1 EA
! 0016 146197 MNT BRACKET i EA
I 0017 160194 SLEEVE 1 EA
0018 76403 LEG, ADJUSTING 5.38" 4 EA
‘ 0019 576-0503 SPACER, 3/40DX11/32IDX3/4LG 6 EA
} 0020 123996 STOP PAD (C) 1 EA
- 0021 123885 UPPER SIDE FRAME LT (A1) 1 EA
0022 503-2403 UPPER SIDE PANEL - RT 1 EA
0024 600892A04 ROD END, RH FEMALE PTFE .38" 1 EA
0025 143089 EYE MOUNT 2 EA
0026 136361 STUDDED HANDLE 3/8 X 1 3/16 2 EA
0027 145054 STEP PLATE 1 EA 48W
0028 123953 CONTROL BOX MNT  (A) 1 EA
0029 132621 AIR SHIELD BRACE (B) 2 EA
0030 142878 WASHER RUBBER FACED 9/32 14 EA
1 142877 WASHER RUBBER FACED #10 12 EA
5 503-2361 TRANSFORMER MTG PLATE 1 EA
0040 124590 BOX MOUNT EXTENSION (A) 2 EA 46S
0041 124594 LOWER SIDE PANEL  (A) 1 EA 46S
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Seq lHtem Description Qty UM Remarks
0042 124598 MAIN FRAME 1 EA 46S-48W
0043 124778 TUBING SUPPORT 46" 1 EA 46S
0044 503-0790 AIR SHIELD 1 EA 465-48W
0047. 123071 RETRQO TAPE 1 EA

0048 600492 LABEL,VINYL-CUT 2.58"X12.00"LG 1 EA

0049 503-2717 WINDOW FLANGE ™~ ) 1 EA

0050 503-2718 WINDOW FLANGE 1 EA

0051 503-2719 WINDOW FLANGE 1 EA

0052 577-0111 ROLL, STRIPE 120 IN

0053 26004 CLAMP % 4 EA

0054 124224 NUT PLATE (B) 1 EA

0055 600518 LABEL, WARNING 1 EA

0056 600425 LABEL - WARNING 1 EA

0057 600420 LABEL - WARNING 1 EA

0058 600516 LABEL, WARNING PINCH POINT 3 EA

0059 600508 LABEL, DANGER IMPACT HAZARD 1 - EA

0060 577-0119 LABEL, DANGER SHOCK HAZARD 1 EA

0061 600957 NAMEPLATE, MAIN THIELE 1 EA

0063 147726 LABEL-MODIFICATION 1 EA INSIDE BOX-1
0064 28173 ROD END 1/4-28 RH F 1 EA

0065 503-3478 LATCH GUIDE 1 EA

0066 503-3955 LATCH ROD 33" 1 EA

0067 160915 STOP MOUNT 1 EA
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203-2576 FILM MANDREL W/O SPACER 48"

Seq Item Description Qty UM Remarks
303-0229 DRIVE ASSEMBLY 0 EA
303-0703 FILM MANDREL W/O SPACER 0 EA

0010 130161 SIDE GUIDE ADAPTER (C) 2 EA

0013 160237 SHAFT ' 1 EA

0014 124966 SIDE GUIDE HUB  (B) 2 EA

0015 130159 BAG ROLL SIDE GUIDE (C) 2 EA

0045 126687 COLLAR (C) 2 EA

0088 158426 BRK RETAINING SUPT PLATE 1 EA

0088 581-0005 STUD HANDLE 1/4-20NC 1-1/2LG 1 EA

©
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203-2577 DRIVE ASSEMBLY 48W X 34S

Seq Item Description Qty UM Remarks
303-0713 DRIVE ASSEMBLY 1575 O Bk
0003 123876 TIE BAR 4 SO
0005 124959 TIEBLOCK  (C) 2. EA
0007 158475 SHOCK 1/2 X 2 WITH FLANGE 9.5 o il
0008 130160 SPACER 16 EA SEE MANDREL BILL
0009 10314 CHAIN, #40 5" PITCH 2 N
0010 130161 SIDE GUIDE ADAPTER (C) 0 EA SEE MANDRELBILL
0011 933 COLLAR, 1/2 SET 37 N
0012 132630 BAG GUIDERAIL  (B) 2 EA
0014 124966 SIDE GUIDE HUB  (B) 0 EA
O 130159 BAG ROLL SIDE GUIDE (C) 0 EA SEE MANDRELBILL
0016 124775 CHAIN GUARD (A1) ¥
0017 158479 LOWER CYLINDER MOUNT 1 EA
0018 102834 DO NOT ORDER "SEE NOTE" 1 EA
0019 32786 BEARING, 1" DIA RADIAL dios A
0020 38025 DRIVE ROLLER  (B) 2 EA 48W
0021 18269 B ROLL PIN 3/16 X 3/4 LON 10 EA
0022 123870 RAIL SUPPORT  (B) 1. B
0023 123868 TIEBLOCK  (C) 2 EA
0024 124601 REAR SUPPORT ANGLE  (B) o 4 o
0025 102720B03 SCREW,SHOULDER,SH,.50 X .63 2 i bk
0026 19694 PIN, ROLL 1/4 X 1 LONG 2  EA
0027 70742 LINK, CONNECTING #40 s B
0028 123900 ROLLER SIDE PLATE 2 EA
0031 124964 SEPARATOR  (B) 1 EA
0032 124974 SPACER B) 15 BA
0033 123907 ROLLER PIVOT PLATE (A) 5. Bk
0034 123906 LEVERARM (D) 2  EA
5 123882 BAG ROLL MOUNT B o B
8 160343 TIE BLOCK 1 EA
0037 160337 HEAD TIE BLOCK 1 EA
0038 160341 LOWER TIE BAR 1 EA

|
’ Thiele Bill of Materials
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Seq Item Description Qty UM Remarks
0039 160336 SHOCK MOUNT INSERTER HEAD 1 EA

0040 160338 UPPER TIE BAR 1 EA

0041 160340 EYE MOUNT 3 EA

0042 160335 WHEEL MOUNT 2 EA

0043 160339 HEAD TIE PLATE 1 EA

0044 124002 CYL EXTENSION THREADED 1 EA

0045 126687 COLLAR (C) 0 EA SEE FILM MANDREL
0046 503-1274 VERTICAL SWITCH MNT 34" S 1 EA 34S
0047 132603 GUIDE TUBE 34" STROKE 2 EA 3435
0048 503-1277 _ CYLINDER TIE BAR 34" STROKE 1 EA 345
0049 11325 SPROCKET 40817K 1.000 1 - EA

0050 160239 PIVOT SHAFT 1 EA 48W
0051 123912 ROLLER DRIVE GEAR (B) 2 EA

0052 160240 FEED ROLL SHAFT 2 EA 48W
0053 124958 SPROCKET 40B19K .875 1 EA

0054 160342 CYLINDER EXTENSION 1 EA

0055 126362 BUSHING, DUAL VEE ADJ #3 4 EA

0056 126361 BUSHING, DUAL VEE STAT #3 4 EA

0057 157245 V-WHEEL 8 EA

0058 160351 UPPER CYLINDER MOUNT 1 EA

0060 132600 BRAKE RETAINING PLATE (B) 1. EA

0061 132601 ROLL BRAKE (C) a EA

0062 132602 ROLL WEIGHT {C) 5 EA

0063 102720B07 SCREW, SHOULDER SH .50 X 1.50 4 EA

0064 132612 TIE BAR {C) 1 EA

0065 136354 FEMALE HANDLE 1/2 NC " EA

0066 18270 ROLL PIN 3/16 X 1 LONG 1 EA

0067 132626 KNOB BRACKET (B) 1 EA

0068 132625 ADJUSTMENT SCREW (B) 1 EA

0069 132613 RAIL SUPPORT  (C) "1 EA

0070 132624 RAIL MOUNTING BLOCK (C) | EA

0071 132623 PIVOT BLOCK {C) 1 EA

0073 132742 CLAMP BOLT (B) 2  EA

0076 35103 HANDLE' 1 EA

0079 15894 KNOB 2 EA

0080 1329089 LIFT LEVER (B) 2 EA

0081 503-1272 REFLECTOR MOUNT 1 EA

0082 591-0521 REFLECTIVE TAPE 3"X100" ROLL 3 EA

0083 503-1484 RETAINER AIR TUBE 3 ‘EA

0084 141114 AIR BLAST TUBE 1 EA

0085 102698 NUT PLATE {C) 4 EA

0086 155107 PIVOT ANGLE SPACER 2 EA

0087 155106 HEAD TIE PLATE SPACER 1 EA

Thiele Bill of Materials
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Seq Item Description Qty UM Remarks
0088 158426 BRK RETAINING SUPT PLATE 1 EA
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203-2582 INSERT HD 1575 TEARDROP EXT

Seq Item Description Qty UM Remarks
303-0230 INSERT HEAD ASSEMBLY 0 EA
0003 160903 INSERT MOUNT 4 EA
0006 158048 CUFFER BRACKET 8 EA
0007 160362 WASHER 4 EA
0010 503-3674 PLUNGER TUBE MNT 4 EA
0014 158373 MINIFOLD MOUNT 1 EA
0019 160361 PIVOT - NUT 0 EA
0020 190187 TUBING, .13 OD POLYETHYLENE 240 IN
0021 158049 FINGER MOUNT 4 EA
0022 123939 FINGER GUIDE (C) 8 EA
0023 190163 CUFFING FINGER EXT 8-3/4" LG 4 EA
g 127539 MALE CONNECTOR (A1) 8 EA
127538 NEEDLE VALVE (C) 4 EA
0026 127541 TUBE CONN 1/8 TUBE X 10-32 4 EA
0027 127540 CONNECTOR, MALE 1/8NPT-1/8T 4 EA
0030 124603 MALE ELBOW 2 EA
0033 127662 AIR CYLINDER 4 EA
0034 86400 MANIFOLD (C) 2 EA
0036 102717B05 SCREW, SHOULDER SH .25 X 1.0 4 EA
0048 18000 PLUG, PIPE 1/8NPT HEX SOCT 2 EA
0049 503-0037 EYE MOUNT 1 EA

C
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@/.3» KEY[GTY] PART NO. | WFG. NAME MFG. NO. DESCRIPTION =
o™ @ v [ 33592 A BEMIS CONN, v/2°TUBE STRY. 12 hPT_ | (O
——=" 2 | 2 11135 A PNEU= TROL F—25-BX SPEED CONTROL, 3/8 NPT :
CASE SQ. 3 1 38683 A BEMIS UNION, 1/2°RPT ~J
CLAMP 14-Cn. (OPT} 4 | 118567 A BACKSOALE E15-H-VAC VACUUM_SWITCH o
n-cn Fm————-—= -—= 5 | & | 586-00%7 BEMIS ELBOW, 1 /4 TUBE.1 /8"NPT A
n\ |||||||| = 5 | 6 | 31364 A HEMIS HOSE FIT. 5/870 HOSE, 1/2NPT | |
| 7 | 4 23333 A BEMIS NIPPLE, 1/2°NPT. 27LG
! Go)l <o -—--- Ho——m—-—-—m-—-—---g 8 | 7 | 38664 A BEWIS CROSS, 1/2NPT O
> 9 | v | 155282 A BEWIS MANIFOLD. 172 NPT N
T -3 0 | 5 | 23953 A BEMIS NIPPLE—CLOSE, 1/2 NPT e
< n |2 33591 A BEMIS ELBOW, 1/2 TUBE. 3/8"NPT ~J
s 12 | 9 | 586-0021 A BEMIS CONN, 174 TUBE, 1/4 NPT
PR 13 | 4 34064 A BEMIS MUFFLER, 1/B8"NPT )
& e e e e e e e —m————— 14 | & | 586-0022 A BEMIS CONN, 3/8"TUBE, 1/4"NPT
11\4 15 [ 2 15228 A BEMIS NIPPLE —CLOSE, 1/8™NPT
/ e T T m T T T e e e T T T . 16 | 1 123035 A BEMIS AIR_CYLINDER
L N e I T 17 | 2 11144 A BEMIS BUSH, 3/8°NPT, 1/4°NPT
= 18 | 4 36590 A BEMIS MUFFLER. 3/8 NPT
m 20 | 2 | 138785 A | WILKERSON | PPA-95-393 MODUALAR SLEEVE
=5 21 | 2 | 41566 4 BEMIS NIPPLE —CLOSE. 578 NPT
zJ CASE SQ. 22 | 2 | s86-0028 a BEMIS ELBOW, 1/4"TUBE, 1/4"NPT
W 15-CYL {(OPT) 23 | 2 15048 A BEMIS ELBOW, 1/4"TUBE. 1/4™NPT
24 | 1 123843 A MOSIER TAEI 1-1/8 X V" AR CYLINDER
25 | 1 136564 A WILKERSON FP2-04-000 FILTER, 1/2°NPT
- 26 | 8 | 586-0032 A BEMIS ELBOW, 1 /4 TUBE, 1/4°NPT
27 | 2 136567 A WILKERSON | PPA-95- 395 NNTG. BRACKET
OPTIONAL CASE SQUARING 28 | 4 | 586-0023 A BEMIS . CONN, 3/8"TUBE, S/8™NPT
29 [ 1 132703 A BEMIS MANIFOLD, 3/8"NPT
QTY| PART NO. | MFG. NAME MFG. NO. DESCRIPTION 31 [ 1 | 136565 A | WAKERSON | L26-04-002 LUBRICATOR. 1/2 NPT
2 | 586-0027 A BEMIS ELBOW, 1/47TUBE, 1/8°NPT 32| 2 21391 A BEMIS ELBOW-STREET, | /2 NPT
2 4699 A BENIS CONN-CORD, 1/ZNPT, 3/8°-1/2" | [33 | 3 279B4 A BEMIS BUSH, 3/4 NPT, t /2 NPT
) 60" | 19929 A BEMIS RUBBER CORD, 3 WIRE, 18 GA 34 [ 1 11763 A DONALDSON | BAS00-0072 AIR_CLEANER, 1/2"NPT
| V| 586-0021 A BEMIS CONN, 1/4"TUBE STRT, 1/4"NPT 35 | 1 26779 A | MARSHALLTOWN | 10167 VACUUM GAUGE
_ 1 586-0037 A BEMIS TEE, }/4"TUBE, 1/4"NPT 36 |1 27699 A BEMIS BUSH. 3/4°NPT, 1 /4"NPT
I 2 36581 A BEMIS MUFFLER, | /4 NPT 37 [ 38692 A BEMIS CROSS, 3/4 NPT
| 2 | 586-0154 A BEMIS UNION TEE, 1/4 NPT 38 | 1 30028 A BEMIS MNIPPLE-CLOSE, 3/4°NPT
I 1 | 5B5-0064 A| NUMATCS 0BZ5A431M 4—WAY VALVE 39 [ 136566 A WLKERSON | R26-04—004 REGULATOR. 1/2°NPT
| 2 48875 A BIMBA 093-NR (1-1/16" X 37) | MR CYLINDER 40| 1 136953 A BUSCH RCOO25 VACUUM PUMP, 1-1/2HP
_ a1 | 1 | 11078 A GAST AABLOA RELIEF VALVE
I 42 | 1 27693 A BEMIS BUSH, 3/4"NPT. 3/B'NPT
! OPTIONAL BAG CLAMPS 43 | 140094 A BEMIS RIGHT ANGLE BRACKET
“ VAC PUMP GTY] PART NO. MFG. NAME MFG. NO. DESCRIPTION “m 2 uwuww_ _V vm.m:._ﬁwn =5 _nozﬂ.q_\u...ﬁ.cmm. 1/4'NPT
{ ! 5 | 2 | 586-0027 A BEWIS ELBOW, 1/4 TUBE. 1/8 NPV e w _wmmnm T wz.ﬁ umnl_uu_a_m_? uhm,a 1/2 TUBE
" 47 | 1 139542 A NORGRIN A0015C VALVE, SMOOTH START, 1/2 NPT
4 43148 A R A=977=A-1 1-1/2" ¥
- . PR i R M e | K S ST o 2 A B LR -
. o 19 | 1 | 586-0037 A BEMIS TEE, 1/4"TUBE, | /4 NPT 50 | 2 38695 A BEMIS NIPPLE, 3/4°NPT, 3-1/2°LG
o= ~ 30 12 1 26991 4 BEMIS MUFFLER, 1 /4 NPT Si [ 1 | 143148 A MOSIER | EA-2277-A-1_L{12) 2-1/2x4 AIR CYLINDER
] z z 52 | 2 | 586-0154 A BEMIS © | UNION TEE, 1/4°NPT =
Y g 60 | 2 | 113801 A MOSIER E7C i-1/8 X 2 AIR_CYLINDER 53 15212, 4 BEMS TEE. 3/687NPT
@ © 62 | 1 | 5B5-0064 A| NUMATICS OBZ5A431M 4—WAY VALVE 340 S8217 A CAST AB6S9C FILTER, 2/4 NPT
1w o 55 | 1 | 585-0067 A BEMIS VALVE BANK
I & & 56 | 1 138787 A WLKERSON | PPA—95- 299 SHUT—OFF _VALVE, 1/2°NPT
57 | 1 | 585-0078 A| MAC VALVE | 56C-33-S01C-MODI58 | DC VACUUM VALVE
38 | 97410 A WILKERSON ROO=-01-000 REGULATOR, 1/8"NPT
61 1 146450 A HUMPHREY 6-SRP 1-1/2 1-16"x1-1/2" | AR CYLWWDER
73] 0 28020 A BEMIS TUBING, 1/4-00
74 ] 0 70273 A BEMIS TUBING, 3/8700
24 25 75 | 0 70099 A BEMIS TUBING, | /2700
7% | 0 28348 A BEMIS VACUUM TUBE, 1/2710
24 25 77 | 0 | 103781 A BEMIS VACUUM TUBE, 3/4 1D
78 | 1 36583 A BEMIS SILENCER, 1 /2 NPT
24 25 83 | 68684 A HORTON 9451 OUICK RELEASE VALVE
84 11 1169 A BEMIS TEE. 1/2°NPT
85 | 1 141078 A gEMIS CONN, 1/4 TUBE, 1 /8 NPT
87 | 1 4714 A BEMIS BUSH, | /4 NPT, 1/8°NPT
88 | 1 38677 A BEMIS ] NIFPLE, 3/8'NPT. 3°LG
%0 | 1 30010 A BEM'S ELBOW, 3/4 NPT
g [ 143095 A BEMIS CONN, 1/2"TUBE, 1/2°NPT
92 | 1 38674 A BEMIS ELBOW-STREET, 3/8°NPT
_ J NOTES: 95 [ 1 | 586-0037 A BEMIS TEE, 1/4"TUBE, ) /4"NFT
D 1—HV ATTINGS FOR INSERTING HEAD SELECTIVE PART (INSERTER CYLINDER)
INCOMING AIR ARE SHOWN ON INSERT HEAD ASSM. 1 143198 A NOSIER EA_877-A=1 1-1/7° X 3+ | AIR CYLINDER
ON 1-SV THE WHITE TAB SHOULD 59 1 143199 A MOSIER EA-6T7—A-1 1-1/2" X 40° AIR CYLINDER
BE TURNED SO NC IS FACING UP [ 1431200 A MOSIER EA-577—4A-) 1-1/2" X 46" | AIR CYLINDER
OPTIONAL HOLD-UP VALVE ON 9-SV THE WHITE TAB SHOULD 80 | 1 36182 A METERING VALVE
KEY [QTY] PART nO. MFG. NAME MFG. NO. DESCRIPTION BE TURNED S0 NQ 15 FACING UP
12 | 2 | 586-0021 A CONN, 1 /4"TUBE. 1/4°NPT !
; 30 | ¢ 36591 A MUFFLER, 1 /4"NPT
86 1 38671 A PIPE PLUG. —\A:ZD*
57 [ 142343 A NUMATICS VALVE
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