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LIST OF SPARE PARTS

1 - 60" Belt Dewatering Press - (1.5 Meter)

WEST POINT, NEW YORK

One set of belts (mesh size to be selected after two months of operation)
Two Sets of doctor blades

One main press drive chain (60 pitch)

One primary drum drive chain (40 pitch)

Two drive roll bearings

Two table roll bearings

Two tracking roll bearings

Two "S" roll bearings
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Forward

The design concepts of the BDP belt dewatering press machire
are based on the premise of producing a dependable unit with the
best possible throughput, dryness and filtrate quality. However,
in addition to this, the machine has been designed for the

operator and the maintenance personnel.

As the operator becomes more and more familiar with the nu-
merous practical components and operating systems, maintenance,
cleaning and mechanical ability of the equipment, the operator

should become at ease and confident with the machine.

This manual will introduce and familiarize personnel from an
operating, mechanical and maintenance standpoint. The manual was
compiled through informational input solicited from those directly

operating, building and maintaining these machines.



INTRODUCTION

A. General

The key to the success of any dewatering equipment is the proper operation
maintenance of the equipment. The key to the results when proper]y.operating
maintaining a machine is in the feed sludge characteristics and proper conditio
of sludge with polymer.

There are many sludge characteristics which affect the sizing, through
cake dryness, and filtrate quality of a belt filter press. A1l belt filter pre
are rated by the effective meter width of the machine and the solids throughpu
1bs. of dry solids/hr/meter width.

B. Sludge Sources and Characteristics .

1. General - Sludge sources and characteristics can vary from communit
community depending on the types of sewers, industrial and commercial sources
other contributing factors. However, the fact that most treatment plants gener
use the same processes for removal of BODS, Suspended Solids and NOD, allows ge
al classifications of sludges and sludge characteristics to be made.

2. Sludge Sources - The two most general classifications of sludge are
mary and Biological and can be characterized as listed below:

Primary Biological
Fibrous (porous) ~ Fine (non- porous)
Large Particle Size Colloidal
Non-Compressible Compressible

These characteristics reveal why fresh primary sludges are so relatively
to dewater from a standpoint of cake dryness, throughput and filtrate quality
why fresh biological sludges are more difficult.

Expanding these characteristics further:

a. Fibrous (porous) vs. Fine (non-porous) - Solids that are fibrous in na
have a tremendous quantity of pores and generally release water quite rap
whereas fine solids are less porous and tend to fill the voids in the belts
sludge or be lost in the filtrate during sludge dewatering processes.

b. Large Particle Size vs. Colloidal Particles - Heavier large particles
settle and agglomerate natufal]y to form flocs which are readily dewatered for
lease of the free or carrier water and some bound or capillary water. Collo
particles (whose behavior and characteristics are generally duplicated by biol
cal sludges and septic sludges, although the particles are generally larger
colloidal size) do not settle at all and may be either hydrophobic (water hat
or hydrophylic (water loving in nature).
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1. Hydrophobic colloids - These particles do not agglomerate easily due to
the fact that their surface charges (Zeta Potential) predominate their activity and
overcome natural attractive forces (Brownian Motion and Van Der Wal's forces). The
reason that the surface charge predominates the particles behavior is that the sur-
face area of the particle is much greater than the mass. Most colloidal particles
are negatively charged and have a double electric layer around them as depicted

below: ,

Therefore, for hydrophobic colloidal solids to coagulate, the polyelectrolyte
or polymer is usually cationic and must neutralize the natural repulsive charges of
the particles.

2. Hydrophylic colloids - These particles exhibit their behavior of infinite
suspension strictly due to their affinity to water. This bond is extremely diffi-
cult to break and often extremely large dosages of coagulants are required or other
forms of treatment such as heat are needed to break this bond. A sludge with many
particles that exhibit hydophylic colloidal behavior can, therefore, only be dewat-
ered to a certain degree and no further without additional processes and expenses.

C. Non-Compressible vs. Compressible - In any dewatering process, the solids
that are non-compressible will exhibit more backbone when put under pressure and

will retain shape and openness, whereas compressible solids will collapse and fill
all voids available, virtually locking out the removal of filtrate through the cake

and belts.
3. Sludge Characteristics - Some of the numerous sludge characteristics af-

fecting the dewaterability of sludges are:
1. Particles size distributrion and source of sludge {solids character)
2. Yolatile solids content
3. pH of sludge
4. Whether or not the sludge is anaerobic, and the length of time it has
been anaerobic.
Proportions of primary and biological sludges
6. Solids content of % solids

(G2



The effects of these characteristics can be summarized in the following

ments:

The nature of the sludge (by settling, chemical or biological so
will, with a review of the discussion under Sludge Sources, give
an understanding of the degree of difficulty to expect in dewate
the sludge.

As the volatile solids content of a sludge increases, the hydrop
content of the sludge normally increases resulting in higher coa
dosages.

The pH of the sludge may affect the surface charges of suspended
ticles and may also affect the configuration and charge on polym
Normally, a pH as Tow as 5.5 does not significantly affect polym
dosages.

Septic or anaerobic sludges, even totally digested sludges, have
their nature created more fines which exhibit colloidal behavior
these sludges also have entrained gases.

The sludge that is 70% primary and 30% waste activated, for exam
will dewater significantly drier and easier than a sludge that i
primary and 70% waste activated. _

Sludge solids content or % solids greatly affect the volume that
sludge occupies and the amount of water that must be removed to
achieve a desired dryness. '

This is shown by the following:

1.

Sludge Volume and Sludge Concentration Relationship where:

V1 = initial volume of sludge
vl S2 V2 = final volume of sludge

sl = initial solids concentration
v2 S1 S2 = final solids concentration

This approximate relationship shows that if 100 gallons of 1% si
solids content is concentrated to 2% sludge solids content, then
volume will be only 50 gallons. Doubling the solids content of
sTudge results in halving the volume. (see Table 1)

Performing a Mass Balance on a Belt Press

The useful formulas 1isted below were used to calculate Table No
which follows and dramatically represent the importances of feed
highest % solids possible to a dewatering unit.
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a) Dry Tbs. of sludge dewatered per hour =
Sludge solids feed (mg/1) x gpm
2,000

b) Dry lbs. of filtrate discharge per hour =
filtrate suspended solids (mg/1 x gpr)
2,000

¢) % Solids Capture = (1) - (2)
(1)

d) Dry 1bs. of sludge cake discharge per hour

(1) - (2)
e) 1bs. of water fed to press per hour =
gom x 8.34 x 60 - (1)
f) 1bs. of water in cake per hour =
(3) - (3)
% cake solids

g) % water removed = (4) - (5) x 100

(4)

Example:

Feed Solids = 4% T7.S.S. (40,000 mg/1)
Filtrate Solids* = 2,000 mg/1

gpm (feed sludge) = 100 gpm

Cake Solids = 25%

gpm (filtrate) = 45 gpm

a) 40,000 x 100 = 2,000 dry 1bs.
2,000

b} 2,000 x 85
2,000

85 dry 1bs.

c) 2,000 - 85 = 95.75%

2,000

d) 2,000 - 100 = 1,915 dry pounds
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e) 100 x 8.34 x 60 - 2,000 1bs. = 48,040 1bs. (4)

£) 1,915 - 1,915 = 5,745 1bs. (5)
0.25
g) 48,040 - 5,745 x 100 = 88.04% T (6)
48,040

* Filtrate does not include shower water or polymer mixure.

C. Belt Filter Press Anticipated Throughput and Dryness

Feed Sludge Throughput Cake Dryness
STudge Dryness % Solids * 1b/hr/meter % Solids
Aerobically
Digested 1.5 - 2.5 500 13 - 16
Fresh Water
Activated 2 -4 750 17 - 20
Anaerobically
Digested 3-5 1,000 18 - 22
Combined Primary

& Waste Activated 2.5 6.5 1,500 18 - 40

* If this value is greater than listed value, higher % solids in the cake can be
expected.

D. Polymer Conditioning of Sludge

1. General - Polymers are linear chains of high molecular weight ( in the
millions) organic synthetic flocculating agents which have many sites available for
the colloidal particles in sludge. Since most sludge solids are negatively charg-
ed, cationic or positively (+) charged polymers are used since the polymers can
then coagulate or gather particles by electrical charge neutralization or chemical-
ly. Although cationic polymers are the most common used, anionic or negatively (-)
charged polymers and non-ijonic or neutrally charged polymers are also marketed.
This is due to the fact that some sludges are extremely difficult to coagulate and
flocculate and rquire a combination of two different types of polymer. The most

5




commonly used polymers are characterized by high molecular weight, high posit

charge.
Polymers normally coagulate by particle absorption and then interparti

bridging with other polymer chains causing a cross linking effect. Polymers

available in dry, liquid, and gel or emulsion form. The most common1} used are

liquid and dry polymers. The dry forms are approximately 100% pure, the 1lig
forms vary between 4-8% for a water solution polymer up to 50% for an emulsion p
ymer.

2. Polymer Dilution (Day TAnk) and Secondary Dilution - When mixing a
tank solution of polymer, there are general guides for the desired concentration
polymer to avoid overdosing. This is due to the fact that the high molecu
weight synthetics look like this in the concentrated state:

A\g,)) — POLYMER MCLECULE WITH AVAILAE_F SITES

Many of the polymer's sites available for particle capture are lost in
center of the closed shape. Dilution with water in a day tank will serve to h
the following effect:

This has made the polymer open up to a certain degree and allowed more si
to be available. Finally, the use of secondary dilution water in the polymer so
tion feed line results in the following polymer shape:

S N

This readily reveals that more sites are now available and the least poly

dosage will be applied.
The day tank dilution of the polymer depends on the type of polymer.

6
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1.

For a liquid water solution polymer, a 10% solution should be the max-
imum concentration made. This should be made assuming the polymer is
100% pure. For example: A 10% solution is made by mixing a 0.4 foot
of polymer in a total solution mixture of water and po]yﬁer of 4 feet.
An emulsion Tiquid polymer would be mixed in the same way as 1), how-
ever, if the emulsion were 40% (most water solution polymers are only
4-8%), this fact must be taken into consideration along with the pump-
ing abilities of the chemical feed pump.

Dry polymers are normally mixed in a day tank with a maximum concen-
tration of 1%. By this is meant, 1 1bs. of polymer for every 100 1bs.
of water. In all cases, the mixer should be Teft on until the polymer
1s thoroughly dissolved into solution. Secondary dilution water
should be added via the method depicted in Figure 1. This set up
should be located within 50 feet of the belt filter press. The meter-
ing of the water rate in gpm is important since the secondary dilution

water necessary will vary depending on feed sludge characteristics.

3. Anticipated Polymer Dosages - Polymer dosages are generally calculated in

Ibs. of polymer/dry ton of solids processed. In these calculations, whatever poly-
mer amount is used is considered to be pure polymer. This is the way all dosage

data is calculated:

Example No. 1

A day tank solution using 96 gallons of a liquid (water solution) polymer is
960 gallons of total solution is made. This day tank lasts 8 hours. In this 8
hour period, 10 dry tons of sludge are processed on a 2 meter machine.

The polymer dosage is 1b/dry ton is calculated as follows:

Lbs. of polymer used = 96 gallons x 8.37* 1bs. = 803.53 1bs.
gal.

Lbs. of polymer = 803.50 =

dry ton solids 10 80.4 Tbs/dry ton

* unit weight of polymer per gallon

Exampie No. 2

A day tank is made up of a 5% solution of polymer. The polymer feed pump is
delivering the solution at 1.6 gpm. A belt filter press discharge is 2 tons per



hour at a solids content of 25%. What is polymer dosage?

1bs/hr of polymer = 50,000 mg/1* x 1.6 gpm = 40 1bs.
2,000

Tons dry solids/hr = 2 x .25 = .5
* Equivalent to 5%

Therefore: 1bs/dry ton = 40 1bs. = 80 1b/dry ton

0.5 tons

The actual dosage fed for any belt press opeation depends on 1) the type
sludge being dewatered and 2) the proper operation of the polymer system. Typi
values of polymer dosages are: (all values 1bs/dry tons)

Sludge Type Liquid Polymer Dry Polymer
Aerobically
Digested 100 - 200 8 - 15

Fresh Waste

Activated 100 - 200 7-12
Anaerobically

Digested 80 - 200 5-12
Combined

Sludge 60 - 150 - 3-10

While polymer can be categorized generally, their reactions with sludge ¢
vary significantly. An optimum application with one polymer may depend upon a w
narrow spectrum of variables, while another may give similar results over a wit
range of operating parameters. It is important to work closely with the poly
supplier to achieve the Towest chemical costs. He should be consulted specifical
in the following areas:
1. Proper product
Method of mixing
. Solution strengths
Use of dilution water
Point or points of application

(52 BENE S N S B AN
e e )

See Figure No. 1 for recommended polymer introduction.
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I. PRESS COMPONENT SYSTEMS

General
The belt press is comprised of several component systems which provide on

more functions and complement and/or support one another. A description of
component systems is present herein.

A. Structural

The frame of the press is made up of welded 4" x 6" 1/4" heavy duty recta
lar steel tubing conforming to ASTM A-500 specifications. Structural steel :
ports for the press that are non-tubular conform to ASTM A-36. The pressure
gravity sections of the machine have rigid welded side frames with bolted ¢
members. All bearing pads are welded on the structural tubing frame, are a min
of 3/4" thick and have machined bearing surfaces.

A1l rollers are constructed of schedule 40 carbon steel pipe with carbon s
journals and double flanges. The table rollers or gravity dewatering section r.
are constructed of 3" diamater carbon steel stock shrunk fit into each end.
other rollers have double flanged journals which are welded to the tubing. The
pendix contains information on roller locations, roller sizes, shaft diameter s
and bearing numbers for your size machine. All of the rollers are coated wit
minimum of 1/4" of fiberglass or 1/8" of neoprene over 1/4" of fiberglass, dep
ing on the location and stress loading of the rollers.

A1l rollers are supported with bolted in place, heavy duty, double sea
pillow block ball bearings. The bearings are self aligning and are fitted wit!
Alemite grease fitting. Each bearing is mounted on an individual bearing plate
lowing easy access to rollers for removal and replacement. Rollers can be rem
and replaced without removing adjacent rollers or sections of frames.

A1l exposed non-stainless steel components receive a protecting coating ¢
polyurethane 7 step corrosion protection system. This system has excellent co
sion resistant and cleaning properties.

The combination of the heavy duty frame, pillow block bearings and mach
mounting bearing surfaces ensures both stress loading distribution and struct
integrity for the press.

B. Belt Tension (pressure) and Belt Tracking
The pneumatic system which: a) allows control of the operating pressure on
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sludge being dewatered; b) provides the required high pressure for added dewatering
and; c¢) provides the tracking of the top and bottom belts, is simple and dependable
and will maintain constant pressure even if cake thickness varies.

The operating pressure is provided by four (4) pneumatic cylinders (whose di-
ameters are dependent on machine size) which are capable of providing pressufe
through their entire arm extension. These cylinder pressures are easily controlled
by simply setting an air pressure controller at the press control panel. Two of
the cylinders are provided for the top belt and two for the bottom. The cylinders
are bolted to the frame on steel support pads and threaded into a structural
support on the return rollers.

The high pressure sections (not found on some machines) of the press are pro-
vided by cylinders which actuate a set of press fo]]ers. The diameter of these
cylinders are equal to the operating pressure cylinders but have much shorter ex-
tension lengths (3"). These cylinders are also controlled by just setting an air
pressure controller on the control panel and result in added pressure exerted on
the sludge being dewatered by the resulting surface contact of two adjacent roll-
ers. The high pressure rollers are located near the discharge end of the machine.
The cylinders are bolted to the frame on steel support pads and pin connected to

the press rolls.
The belt tracking devices are simple, time proven and extremely dependable.

Paddle shaped limit switches are used to actuate a reciprocating air valve that in
turn operates a cylinder connected to a tracking roller. The tracking roller is
moved either one direction or the other depending on the direction the belt is to
be moved. The tracking roller is connected to the éy]inder by a yoke clamp and the
cylinder is guided by a high density polyethylene wear plate. One tracking cylin-
der provides tracking for the top belt and one cylinder provides tracking for the
bottom belt, supplemented by over travel shutdown switches.

A1l cylinders are constructed of brass and the cylinder rods of stainless
steel. The air supply for the press may be fitted with a moisture trap and an au-
tomatic oiler to protect and provide lubrication for all pneumatic cylinders, re-
spectively.

The pneumatic system is further detailed in the schematic and in the operation

of the machines.

C. In-Line Static Mixer and Sludge Feed Line

1. The in-line static mixer provides for and forces intimate contact and
mixing between the sludge being dewaterd and the polymer and plyelectrolyte used
for the sludge conditioning. (See sludge conditioning theory and polymer addition

10



sections for further information on conditioning).

A flanged section of schedule 80 PVC pipe with internal 304 stainless st
fins bolted to the pipe make up the in-line static mixer. The long fins are po
tioned at an angle from the vertical and are installed staggered between the t
and bottom fins. The fins are also welded to a 304 stainless steel retainer pie

While passing through the static mixer, the combination of sludge and poly
are forced into intimate mixing and blending. The mixing effect develops an efft
tive coagulation/floc forming effect to enhance the first step in the dewateri
process, the primary dewatering drum. '

The polymer addition system is set up to be flexible since polymer additi
ports exist before, in and after the static mixer. Flexibility or a choice oft
polymer addition location allows the optimum polymer/sludge configuration to bes

lected.
2. The sludge feed Tine between the static mixer and the specialty steel fe

piece to the primary dewatering drum (P.D.D.) is schedule 80 PVC pipe. The flam
one end open discharge specialty schedule 80 carbon steel feed piece is a half m
shape with the center cut out for the P.D.D. drive shaft. This unique sludge fe
design provides even sludge distribution to the P.D.D. in a non-clog manner.

The feed piece is bolted to the frame that supports the P.D.D.. The comp
ents of the piece are corrosion protected. The piece has a 3" opening around it
entire arc. '

D. Dewatering Units and Drive

1. General - The success of the operation of the belt filter press, purt
from an operating standpoint, depends heavily on effective and consistent use(
the preliminary dewatering units. These consist of the dewatering drum and d
section of bottom belt which provide the gravity zone on the press. The flow(
sludge through the press is in the order of 1) the primary dewatering drum;
gravity drainage provided by the bottom belt; 3 and 4) the low and medium pressi
stage provided by both belts, and 5) the high pressure rollers.

_ 2. Primary Dewatering Drum (P.D.D.) - The primary dewatering drum consif
of an open ended and open sided stainless steel drum constructed of 12 gaugej;
stainless steel with 4 compartments provided in the drum by baffle walls, each b
fle wall has either two or three openings depending on machine size. The drUﬁi
driven by a variable speed, 3/4 hp DC motor through a gear reducer and chain dri‘
The drive shaft is located in the center of the drum and is constructed of coat§

carbon steel. The drum is supported by flanged outboard bearings at both ends. f

11
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The drums vary in diameter depending on the size of the belt press, but the
standard diameters ar 3' and 4'. A1l P.D.D.‘'s are 68" in length. The entire cir-
cumference of the horizontal cylinder of the primary dewatering drum is covered
with a polyester belt material that is securely bolted and banded to the drum with
stainless steel fastening materials. The belt material and mesh opening can be
changed by purchasing different belt weaves, however, a plain open weave mesh is
normally used on the drums. :

Approximately 50 to 60% of the filtrate removed from the total dewatering of a
sludge will be removed in the primary dewatering drum. The variable speed feature
of the drum allows optimum dewatering to be obtained. As the P.D.D. revolves, the
drum belt material is constantly kept clean with a spray header fitted with spray
nozzles.

The primary dewatering drum is housed in a rectangular bolted and corrosion
resistant painted steel frame enclosure with vinyl side curtains to allow access to
the spray nozzles and drum belt media. The bottom panel of the enclosure is made
of 304 stainless steel and is flange fitted with PVC drain line.

Paramount to the successful operation of the primary dewatering drum is proper
chemical conditioning of the sludge being dewatered. The optimum chemical dosage
must be used at all times or the drum will begin to blind. However, the advantage
of the drum is that even if it is blinded by improper polymer dosing for hours at a
time, it will respond to the proper dosage quickly and resume proper operation af-
ter several minutes due to the spray water effectiveness in cleaning the belt.

The primary dewatering drum is driven by a variable speed unit (SCR-DC drive)
which allows easy speed variation by turning a speed control knob from the control
panet. The P.D.D. is also covered in the oepration and troubleshooting sections of
the manual.

3. Gravity Zone and Pressure Zone and Dewatering Belts

The press is fitted with one top and one bottom continuous belt which are
characterized by their widths {1 meter, 1.5 meter, 2 meter or 2.5 meter) as well as
their lengths and their weaves. All belts used are made of woven polyester fila-
ments and belt closure is provided by overlapping schedule 316 stainless steel
clippers secured by a stainless steel wire which runs the width of the belts. The
belts are extremely durable and strong and normally last for several thousand hours
of operation if‘proper1y treated and operated. The belt weave used is normally
chosen during belt press testing; other weaves can be purchased and tried after op-

erating experience is gained.

12



The bottom belt is longer than the top belt since the bottom belt provide
gravity zone section of dewatering. As the sludge leaves the primary dewat
drum, it still has free water to release and is allowed to do so on the gr
section of the bottom belt. The sludge is evenly fed onto the gravity secti
the machine by first flowing from the P.D.D. to the 304 stainless steel box
contains a mixer. The sludge is fed to this box before the gravity section to
the heavier sludge particles from imbedding into belt and causing premature r
wear. From the box, the sludge flows evenly onto the bottom belt gravity
which has channel with neoprene sealed edges on the sides and a pipe at th
which controls the height of the thickened sludge. The sludge feed box mix
driven by a 1/3 hp constant speed drive and is remotely controlled from the cc
panel.

After the sludge passes under the level control pipe, it immediately e
the pressure zone of the machine where it is constantly under pressure betwee
top and bottom belts. The pressure is provided by the pneumatic extension
extension) cylinders.

The sludge volume is large at the beginning of the pressure zone, there
the sludge first goes around two large rollers (lower effective PSI) where
tangential or shear forces are applied. A large volume of filtrate is release:
to the final quantities of free and some easily released capillary or bound
leaving the sludge solids.

The second of the two large r011ers'that the sludge .goes around is the «
roller which is driven by a variable speed drive unﬁt. Location of the dri
this point allows both of the belts to be driven by one drive unit. The ¢
units are 2 hp to 5 hp, depending on machine size. Speeds can be varied by a Re
type variable sheave setup, frequency inverter A.C. motor or D.C. drive.

The sludge volume is now significantly reduced, (it resembles sludge cake)
sludge can next go around rollers of smaller diameter (smaller radii and higt
fective PSI) where larger shear forces will be experienced. The last sets of ¢
diameter rollers (not found on some machines) prior to the top and bottom disct
rollers allow for additional high pressure to be applied via the press rol
which are air operated from the control panel. High molecular weight polyeth
wipers or doctor blades with adjustable counterweights at both ends are locate
the top and bottom belts to insure proper discharge of the cake.

The belts éeparate at the discharge end of the machine and start their re
route to the inlet end. On the return path the belts receive thorough cleanir
the top and bottom belt spray headers. The tracking rollers and cylinders are
located on the return route.

13



£. Drainage

Drainage of all washwater and filtrate is provided through placement of 14
gauge 304 stainless steel troughs and trays and schedule 40 PVC pipe.

The P.D.D. drainage consists of a bottom bolted tray sloped -to the center
where a 4" PVC pipe connects to the drain and transports the combination filtrate/
washwater to the basin below the machine.

A1l of the filtrate removed from the gravity and pressure zones falls onto
stainless steel trays and troughs from where it flows by gravity to a common dis-
charge location at the side of the machine which guides it to the basin below the
machine,

The washwater for the top belt, after passing through the belt weave, falls
onto a stainless steel tray, flows by gravity to a flange connected PVC pipe and
then by gravity to the basins below the machine.

The washwater for the bottom belt, after passing through the belt weave, falls

directly into the basin below the machine.

F. Belt Washwater Spray Headers -

The machine is provided with 1-1/2" schedule 80 PVC pipe with PVC ball control
valves to provide washwater for the cleaning of the~top belt, bottom belt and pri-
mary dewatering drum belt fabric. The pipe is tapped and fitted the width of the
top and bottom belts and the length of P.D.D. with replaceable PVC nozzles at tne

spray location.
To insure continuous spray washwater cleaning at all locations, it is recom-

mended that dual filters be provided upstream of the PVC washwater Tine wherever
plant effluent is used. Success has been experienced with the 300 - 1,000 micron
filter elements and proper operator attention. (See Appendix for optional self-
cleaning systems).

Specific pressures and gallons per minute (gpm) requirements for washwater are
recommended and listed on Table No. 2. Booster pumps provided by the manufacturer
for the required washwater are chosen based on the machine size and source of water
available. These pumps are covered in the vendor maintenance section of this manu-

al in the Appendix.

G. Electrical System
The press electrical system, which uses all copper wiring, consists of many

components which are described herein below. The control circuit source is a fused
(20 amp) 110 - 120 volt line to the control panel. The control panel is a wall

mounted NEMA IV enclosure and contains internal wiring, a terminal strip, variable
14



speed D.C. SCR's for motors that require speed control, stop buttons, start
tons, speed control knobs, control relays, a low air pressure switch, annunc
relays, annunciator lights, a test and reset button.

The wiring between the control panel and the press is run in PVC conduit
solvent fused joints. Located on the belt filter press is a junction box
contains a terminal strip. The junction box wiring provides continuation of
emergency shut down loop components, wire leads to the drive motor, any annunc:
functions and leads to the SCR D.C. driven motors.

An emergency loop is wired into the control circuitry connected to a cor
relay on the starting circuit to provide shut down of the oeration should a pr¢
occur. These emergency conditions are listed in Table No. 3 along with annunci
functions. This circuit will shut down all belt press motors as well as
plant's sludge pumps and polymer pumps.

A control schematic and point to point wiring diagram are attached for
press. Note that on the control schematic the drive motor for the press does
have to be started in order to start the other units, yet it will shut down u
alarm. This fact is important for the proper operation of the press and is cov
under the Operations Section.

15
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Machine Size

(PS1)

1 meter
1.5 meter
2 meter
2.5 meter

Dependent on belt weave.

Table No. 2

Belt Filter Press Washwater Requirements

Minimum Pressure *

Gallons Per Minute

(GPM)

70
70
70
70

Check

- 95
- 95
- 95
- 95

with factory
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Table No. 3
Belt Filter Press Emergency Loop and Annunciators

Automatic Functions

Low Air Pressure - pressure switch in panel
Belt Misalignment - 1imit switch wands on both sides of machine
High Belt Tension - 1imit switch on one side of frame near pneumatic
arm '
4. Low Belt Tension - limit switch on one side of frame near pneumatic

5. Drive Belt and/or Chain Broken - zero speed switch on roller
arm

Manual

6. Emergency Stop Switch - located on both sides of machine for oprator's

use

Annunciators

Low Air Pressure

Low Washwater Pressure

Belt Misalignment

High Belt Tension

Low Belt Tension

Drive Belt,and/or Chain Broken - (optional)
Cake Detector - (optional)

~N OO O W N
e« & & & & e o
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H. Pneumétic System

The majority of the functions of the pneumatic system on the machine have been
covered under Section No. 2. The remaining areas to be covered are the functional
schematic of the pneumatic system equipment and the control panel.

The pressure source for the pneumatic system should be clean compressed air.
It is suggested that the pressure fed to the panel be at least 100 psig and can be
as high as 175 psig. A1l controls for the pneumatic system are mounted on the con-
trol panel. The air pressure regulator-controllers can be adjusted between 0 and
160 psig and can be turned On or Off with selector switches located below the con-
trollers. Pressure gauges are located above the controller on the panel. The vol-
une of air required to operate the press is minimal, 6 scfm is sufficient. (Main-

tenance of the air compressor is covered in the maintenance section of this manual,
if the compressor was supplied by BDP). :

Two types of tubing are used for the pneumatic system. Rigid wall plastic
tubing is used in the control panel and between the control panel and the terminal
block mounted on the machine. From the terminal block to all air cylinders, actua-
tors and switches, neoprene tubing is used. The tubing between the control panel
and the terminal block is run in a common PVC conduit over the top of the belt
press.

A moisture trap should be Tocated before the contro] panel to protect all

pneumatic equipment. When instrument air is used, an automatic oiler should be in-

stalled to add a small quantity of oil for the lubrication of all air cylinders.
The simplicity, functional abilities, durability and dependability of the

pneumatic system make it a superior way to provide the pressure and tracking re-

quired to operate a belt filter press.

18




I1. SUMMARY OF MATERIALS OF CONSTRUCTION & EQUIPMENT

A.  Structural Components

1. Frame - 6"x4"x1/4" heavy duty rectangular steel tubing
2. Rollers - Schedule 40 carbon steel pipe
Journals. - various diameter solid carbon steel with double flang
ends
3. Protective Coatings
a) rollers - 1/4" fiberglass or 1/8" neoprene over 1/4" fibergla
b) exposed non-stainless steel, multi-coat polyurethane paint sy
4. Bearings - Rollers - heavy duty cast pillow block, double seal
ball bearings
P.D.D. - flanged, double sealed ball bearings
B. Belt Tension and Belt Tracking System
1. Pressure Cylinders (8) - brass with stainless steel extension arm
steel connecting clevis, pin and stainless steel cotter key
2. Tracking Cylinders (2) - brass with stainless steel center riding
3. Tracking Paddle Limit Switches (4) - stainless steel
4. A1l cylinder tubing - 1/4" neoprene
5. Cylinder sizes (standard)
Tension Press Roll Tracki
1 meter, 1.5 meter 3" dia x 16" 3" dia x 3" 4" dic
2 meter, 2.5 meter 4" dia x 16" 4" dia x 3" 4" dia
6. Tracking Cylinder Actuators (2) -

C. In-Line Static Mixer and Sludge Feed Line

1.

In-1ine Static Mixer

a. Mixer Pipe - schedule 80 PVC

b. Mixer Fins - 11 gauge 304 stainless steel

c. Mixer Nuts, Bolts, and Washers - stainless steel
Sludge Feed Line

a. Static Mixer to Steel Inlet - schedule 80 PVC

b. Steel Inlet - schedule 80 carbon steel Imron coated

19
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Dewatering Units and Drives

1.

Primary Dewatering Drum - 3' @ x 68" long or 4' @ x 68" long

a.
b.
c.

e.
f.

g.

Drum - 12 gauge stainless steel
Shaft - schedule 120 carbon steel, Imron coated

Enclosure - coated 12 gauge steel sheeting with vinyl curtain on one

side
Drive - 3/4 hp, 90 volt, D.C. variable speed motor, gear reducer,
drive and driven sprockets and chain

Qutboard Bearings (2) - Flanged 1-15/16" @
Belt Material - Polyester - monofilament (plain weave)
Belt Fasteneers - All stainless steel bars, bands and bolts

Gravity Zone and Pressure Zone and Dewatering Belts

d.

Dewatering Belts

1. Polyester material - 1 top belt, 1 bottom belt

2. Belt Closure - stainless steel clippers with stainless steel wire
3. Characterized by width and length

Sludge Feed Box to Gravity Zone

1. 14 gauge stainless steel construction

2. Mixer Drive - 1/3 hp, A.C. constant speed motor with gear reducer
3. Mixer Paddle - carbon steel tubing, coated

Gravity Zone

1. Level control by adjustable coated steel pipe

2. Sides - 2" x 6" Channel Steel coated with bolted neoprene bottom

seal
3. Adjustment hardware - 304 stainless steel
Pressure - Rollers and Pneumatic Cylinders covered under A - Struc-

tural Components and B - Belt Tension and Belt Tracking System
1. Discharge doctor or scraper blades - nigh density polyethylene
with coated steel arms and counterweights

Dewatering Belt Drive Unit

a.
b.
c.

Variable Speed
208/240/480 volt, 3 phase, 60 Hz, A.C. or D.C.
H.P. - 1 meter and 1.5 meter - 2 KHP to 3 HP

2 meter and 2.5 meter - 2 HP to 5 HP

20




1.
2.

Drainage

A11 14 gauge 304 stainless steel trays and troughs
A1l drainage piping is 4" schedule 40 PVC

Belt Washwater Spray Headers

1.

2.
3.
4
5

Electrical System

One (1) inch schedule 80 PVC pipe

PVC ball control valves (3) size 1-1/2"

PVC nozzles

Booster Pump (See Appendix for Specifications)
Neoprene deflector shield to minimize mist

~N O O AW N
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Pneumatic System

A1l insulated copper wiring

A1l PVC conduit

Fused control circuit

NEMA IV Control Panel

Plastic junction box on machine frame

Terminal strips in control panel and junction box
A1l controls, relays, annunciators and auxiliary equipment house in
trol panel (See electrical schematics)
SCR control ‘
Limit Switches

1.
2.
3.

Moisture trap (optional)
Automatic Oiler (optional) :
Control panel mounted pressure controllers, On-Off selector switches§

pressure indicating gauges
Rigid wall plastic tubing (1/4") in control panel and to machine ter

block

Neoprene tubing (1/4") from terminal block to cylinders
Tubing run in PVC conduit

Air compressor

21



ITT. OPERATION OF THE BELT FILTER PRESS

A.  General

The operation of a belt filter press is quite simple providing: -

1. A}l operating personnel become thoroughly familiar with all control intar-
locks and equipment.

2. A1l operating personnel thoroughly understand the proper opration of the
machine and what effect each component system has on the other.

B. Key Operating Informational Statements

1. The slower the belt speed in the gravity and presure zones, the drier the

cake will be and the more the press roll pressure can be applied.

2. The primary dewatering drum is the key to the driest sludge cake and high-
est machine throughput. In turn, it's operation is totally at the mercy of the
proper conditioning of the sludge with polymer.

3. Some sludges will only release a certain quantity of bound water and no
more (i.e., there is a limit to the cake dryness that can be obtained). See intro-
duction for further information.

4. Generally, the higher the pressure is in the pressure zone, the drier the
cake and the more solids in the filtrate.

5. Generally, the lTower the pressure is in the pressure zone, the wetter the
cake and the less solids in the filtrate. .

6. The % solids of sludge feed to the belt filter press dictates what practi-
cal % solids in the cake can be achieved {i.e., the greater the % solids in the
feed, the greater cake dryness of solids can be achieved)

7. The machine should be started with the belt drive off. Once the proper
floc is reaching the gravity section of the machine, the belt drive should then be
started.

8. QOverdosing with polymer will affect the sludge nearly the same as under-
dosing. Foam in the P.D.D. indicates overdosing, the lack of a floc indicate un-
derdosing (with underdosing, the filtrate is extremely dirty).

9. Once an operational change is made for any component on the press, the op-
erator will know within 1 to 5 minutes whether the change has been successful.

10. Fajlure to keep the belts clean through negligence of the spray water sys-
tem, improper polymer dosing or too fast a belt speed is extremely detrimental to
the operational throughput or yield and % cake dryness.
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11. The top belt pressure should be set approximately 20 psi higher tha
bottom belt pressure since this equalizes the pressure on the belt systems anc
vents belt looping.

12. The pressure zone tension cylinder arms will extend and retract in
sponsive manner to belt length, feed sludge characteristics and feed sludge he

13. Polymer secondary dilution water is normally effective in reducing pc
dosages while not affecting the machine's operating dryness, filtrate quali
throughput.

C. Operational Variables
In the operation of a belt filter press the operator has the ability to ¢

the following dewatering and control mechanisms while the machine is running:
1. Polymer dosage and polymer entry location

2. Primary dewatering drum speed
3. Gravity zone sludge depth

4. Top belt pressure (tension)

5. Bottom belt pressure (tension)
6. Press roll pressure

7. Sludge feed rate

8. Belt speed

D. Machine Start-Up and Running Procedures

1. Turn on air supply.

2. Turn on control panel power.

3. Turn on belt drive circuit breaker.

4. Turn on top and bottom belt tension, increase PSI settings to desir
point. Set top belt tension approximtely 20 PSI greater than bottor
Open spray water lines.

Turn on primary dewatering (P.D.D.) drum and belt drive. Set dr
belt speed to desired speeds.
7. Let machine run for a few minutes to be sure top and bottom bel

o O

tracking properly.
8. Check annunciators.
9. Shut off belt drive, P.D.D. will stop. Restart P.D.D.
10. Start polymer pump, ensure polymer is at machine, then start sludge
11. When proper floc appears, start belt drive.
12. Adjust chemicals and sludge.
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13. Make fine tune adjustments of belt press operation. (i.e., slowest belt
speed for required throughput, belt tension adjustments, press roll ad
justments, sludge height in gravity zone, etc.)

14. Turn on press rol1(s) and adjust to proper pressure.

15. Adjust belt scraper blades to desired setting with counterweights if nec-
essary.

16. Check spray washwater nozzles frequently and clean as necessary.

E. Visual Checks To Be Made While The Press Is In Operation

Through operating experience, an operator will know exactly where to best
check the press while it is operating for his particular sludge. These points of
checking will tell the operator whether the cake product and filtrate are expected
to be normal. Combining these check points with the laboratory results and know-
ledge of the condition of the sludge will tell an operator the entire performance
story.

The visual checks listed below serve as a general guide:

1. The P.D.D. Filtrate Release - Check the bottom of the P.D.D. as it is ro-
tating. Each section should be releasing a large amount of filtrate at the bottom.

If not all sections are releasing copious amounts of filtrate, then the Trouble-
shooting Chart (Condition 1) should be referred to.

2. Sludge Discharge From the P.D.D. - Looking at the sludge at the discharge
end of the P.D.D. and finding it has the thickness and appearance of "cottage
cheese” with no excessive foam means the P.D.D. operation is sound. An operator
will, however, with experience know exactly what to expect to see for his sludge at

the best possible press operation. '

3. Under the Gravity Zone Belt - Looking under the gravity zone belt should
reveal a continuous shower of water across the entire width of the cake and de-
creasing over the entire gravity zone. If the filtrate flow does not resemble
this, refer to Condition 7 in the Troubleshooting Chart.

4. Check Sludge on Belt Gravity Zone - The sludge should resemble cake at the
height adjustment end and the filtrate should not be releasing on the sides of the
sludge mat. (A glossy filtrate on the sides normally means overdosing).

5. Check Both Large Press Rollers - These two rollers provide the first or
low pressure step where the sludge should release large quantities of remaining
free water and bound water. If this is not the case, then the conditioning of the
sludge, belt weave and sludge quality should be checked.
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6. _Check Filtrate Release Over Smaller Pressure Rollers - The locatic
amount of filtrate released will vary depending on the quality of the s
Checking these rollers routinely will familiarize the operator with the dewa
characteristics of the press and the sludge.

7. Check Press Roll Filtrate Release - This will tell the operator how
tive the press rolls are and how much filtrate is squeezed out at this locati

8. Check Filtrate Discharge of P.D.D., Gravity & Pressure Zone - These
checks serve to tell the operator exactly how effective his polymer condit
and belt weave are. (See Troubleshooting Chart)

9. _Check Cake At Discharge End - If the cake is cracking, then the op
has reached a point where the dryness is normally 22% or greater. Cakes t
not crack generally have a high portion of fines or colloids ( See Introducti

Also, check cake for uniformity of dryness.
10. Check Belts - If the cake is being pushed into the voids of the belt

(either one or both belts), then the belts will eventually blind to -some ¢
(See Troubleshooting Chart). Both belts should be relatively clean, especial
ter passing through the washwater section.

F. Laboratory Testing and Expected Results
1. Laboratory Testing - The following laboratory tests are recommended

Daily
Cake - Dryness and % Volatile
Filtrate - Total Suspended Solids and pH
Feed Sludge - % Solids, % Volatile and pH
Monthly '
Gravity Zone Sludge % Solids
The cake dryness sample should be composited from several small
taken across the belt width. The filtrate sample should be a combination
P.D.D. filtrate and the gravity/pressure zone filtrate. Visual checks wi
dictate where you want to sample and how much from a location.
The % Volatile Solids and pH are results that add a great deal of
to not only the press operation, but the overall treatment plant operation

ing a sludge quality.
2. Expected Results - (a) The cake dryness can vary greatly as explai
shown in the Introduction. The volatile content depends on the plant operat

can generally vary between 50% and 80%.
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(b) The filtrate quality also depends on many factors including sludge quali-
ty and belt weave. Generally speaking, the % capture should be between 95%° and
99%+ which means filtrate can vary between 100 mg/1 and 4,000 mg/1. Normal values
are 100 mg/1 to 500 mg/1.. Filtrate pH should be the same as the feed sludge pH.

(c) The sludge feed % pH and volatile content normally dictate fhe results in
{a) and (b). These figures can range from 0.4% to 8% for sludge feed %, from 50%
to 80% for volatile content, and from 5 to 7 for pH for most sludges. As explained
in the Introduction, these characteristics along with the sludge age and several
others determine exactly what the press is capable of doing in terms of dryness,
throughput and filtrate quality or % capture.

(d) Measuring the % solids in the gravity zone reveals what success of opera-
tion the P.D.D. is having when compared to Feed % Solids and allows a mass balance
of the P.D.D. and the gravity/pressure zone of the press to be performed. The %

solids readings at this point generally can vary from 4 - 10%.

G.  Normal Shut Down
1. STOP sludge pumps and polymer pumps.
2. Once the last section of cake has discharged from the press, turn selector

switch for press roll(s) to OFF.

3. Commence cleaning of the press. Keep water off the motors.

4. Hook up flushing connection at sludge pump inlet for P.D.D. and run water
until all sludge is removed and/or P.D.D. can be manually cleaned of re-
maining material in front discharge chamber.

5. When the press is thoroughly cleaned, stop the P.D.D. drive and belt press
drive.

6. Turn TOP belt tension to OFF.

Lower Bottom belt tension to ZERO. Turn selector seitch to OFF.

8. Turn off spray water valve and air supply line to panel.

H. Belt Looping
Belt Tooping is a phenomenon on a belt filter press caused by unequal pressure
distribution between the top and bottom belts. As the belts move around the roll-

ers together, it is necessary for the belts to slip over one another due to the

fact that they are travelling slightly different distances (greater or less radii).

This principle is easily equated to the race cars speeding around an oval race
track. If the car on the outside lane does not go faster than the car on the in-
side lane on the turn, the car on the outside lane will lose ground since both cars

are not covering the same distances.
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The fact that the belts must slip results in the shear or tangential forces on
belt. Therefore, the belt tension must always be balanced for the top and be
belts. On these presses, the bottom belt has about 20 PSI greater pressure
than the top belt due to the weight of the bottom tension cylinder. Therefore,
top belt pressure would be set at 100 PSI if the bottom belt pressure were t
set at 80 PSI. Normally, this type of proper tension set up will eliminate I
ing.

Looping of belts will cause the belt that is unable to slip to become sla
some point and tend to move off the track. If it is the top belt, the belt
tend to walk off on the top tension arm roller. If it is the bottom belt, the
misalignment wand 1imit switch will be hit and shut down the press.

Sometimes belt looping is caused by too dry a cake entering the pressure
or a cake with too much grit entering the pressure zone or a combination of t
Under these conditions, steps can be taken by the operator to prevent or mini
the looping such as making the cake slightly wetter or adjusting top or b
tension pressures and belt speeds. However, if this condition is chronic, it
be necessary to contact the factory.

I. What to Do If A Belt Tracks OFF THE PRESS .
These procedures serve as a general guide for the correction of misaligr

problems:
1. Belt Tracks Over To and Hits Misalignment Limit Switch - This is the

iest situation of belt mistracking to correct since most of the time the belt:

quickly be retracked.
a. Belt Empty (no sludge) - New belts will stretch as they wear ir

will sometimes track off the press when it is being run before start-up. Whe
misalignment occurs under these conditions, the belts should be made slack by:
reducing the tension on the top belt and 2) making the bottom belt recede slit
into the cylinder by turning up the tension pressure with the selector swit

the OFF position.
Now that the belts are slack, they can e pushed over to their proper posi

and then restarted. If the belts tend to track over to the same side and go
the tracking paddle, then the tracking cylinder should be adjusted by: 1) lx
ing the yoke clamp and 2) moving the clamp slightly in the direction the cyli
is tracking towards, then retightening the yoke clamp.
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This procedure should alleviate most misalignment due to belt stretching. O0Oc-
cassionally, it is necessary to adjust the tracking cylinder more than once.
b. Belts Full of Sludge and Cake - This condition is more difficult than when

the belts are empty since the combined added weight and volume of the sludge and
cake is a factor. The first step is to try the same general procedure as when the

belts are empty presented in (a) with the added information that it will be neces-
sary to retract the cylinder arms farther to achieve slackness in the belts.

If the (a) procedure is not successful, then a careful evaluation of the four
tracking paddles should be made to be sure that they are functioning properly.

Under extreme conditions, when the belts cannot be repositioned due to the
added weight; 1) the tracking cylinder for the belt that is misaligned can first be
adjusted; 2) the misalignment actuating wand removed and , 3) the machine slowly
run or jogged to see if the belts wil) track the proper way.

[T all of the above fails, it will then be necessary to remove all of the
sludge by thoroughly hosing it from between the slackened belts. Then procedure
(a) should definitely work. Remember to replace the limit switch wand.

If procedure (a) does not work when sludge is reintroduced on the machine,
then the rollers should be checked for wear, and belt looping as described in H
should be checked.

C. Low Belt Tension Limit Switch Actuated - If the top belt Toops or slacks
enough to cause the top cylinder to retract enough to actuate the low belt tension
limit switch, then the process of retracking and aligning is a bit more difficult.
Understanding the entire mahcine is very helpful since the cause is due to a loop-

ing problem.. (See H., Belt Looping)

Since the top belt has tried to walk off of the machine, it may be quite slack
in some areas which means it may have misaligned in more than one place. First,
the belts must be slightly slacked and sometimes, it is necessary to remove the
1imit switch arm to run the machine to get the belt realigned. After the belts are
slightly slack and you are able to jog the machine, the top belt should be pushed
back in the proper direction and the machine slowly run. After observing any other
problem areas and stopping and readjusting the top belt, it should be slowly worked
in the right direction. By patiently slacking the belts, pushing them in the right
direction and jogging the drive, you should eventually get it back to where it
should be. Under extreme circumstances, all of the sludge must be removed by a

thorough hosing between belts.
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After the belts are again aligned, the cause of the looping must be i
gated and corrected or the same problem will occur. Remember to reinstall t

it switch am.

J. What To Do If A Belt Breaks
The polyester belts are extremely durable and strong. Normally, there

ly two reasons that a baelt will break:
1. A fold or crease in the belt will eventually develop into a tear.

2. The belt stainless steel clippers tear out of the belt.

The fold or crease in a belt will usually only occur due to: 1) impro
stallation of the belt when it is first started up, 2) gross uneven weight
bution of sludge onto the belts, 3) installation of improper sized belts .

debris in the sludge damaging an area of the belt.
The clippers pulling out of a belt is not uncommon and is probably t

cause of premature belt failure. If a crease develops in one of your be
eventually becomes a tear, evaluation of the other belt should be made and

be necessary to only replace a top or bottom belt.
If the clippers pull out and enough extra length is available in th

then the belt can be reclipped and re-used.
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IV. MAINTENANCE OF THE BELT FILTER PRESS

A.  General

As complicated as a belt press appears, the maintenance involved with it is
quite minimal and uncomplicated. This is mainly due to the design of the machine
coupled with the facts that there are many duplicated components and these compo-
nents are extremely durable.

B. Preventive Maintenance

The best method to centinued operation of the press js through an effective
preventive maintenance program. An effective preventive maintenance program will
greatly minimize any remedial maintenance work on the press. The fo1?owing program
1s presentd to serve as a guide for proper maintenance of the press.

Once Per Week

Roller Pillow Block Bearings and P.D.D. Flanged Bearings - Lubricate once a

week while the press is running with standard bearing grease, one stroke on a
grease gun or until slight resistance is felt. DO NOT FORCE GREASE INTO BEARING AS
BEARING SEALS COULD BE BLOWN AND PREMATURE BEARING FAILURE WILL RESULT. Observe
grease displaced by fresh grease for condition and water. 3
Tracking Cylinder Wear Plate - Put a couple of shots of grease on the wear

plates. Check yoke clamp plumpness and alignment and cylinder clearance over wear
plate.

Check the Following:

Hoses - for any minor leaks

Cylinders - operability

Rollers & Bearings - for any shaft movement
Paddle Switches - operability

Once Per Month

Grease and adjust all drive chains

Check P.D.D. fabric

Check rollers for wear

Check belt closures and fabrics
Check pivot points and pins
Per QOriginal Equipment Instruction

Washwater booster pump
Instrument air compressor
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Air drier
Belt press drive
P.D.D. drive

C. Changing Bearings
If a roller bearing does fail, the design of the machine allows room enc
replace the bearing without removing the roller. After removing the mc

bolts, properly supporting the roller and removing the locking collar set scr
heavy duty puller should be used to free and remove the bearing. If a pul
not available, impact may work in removing the bearings, however, the cast
block housings may be cracked or broken if too much direct impact is applied.

Normally, considerable pressure or impact is necessary to remove the be
since:

1. With proper 1lubrication, the bearings do not require replacemen

often (years of operation).

2. Being exposed to vapors over a period of years does lead to some oxi

of internal surface. This oxidation (rust) bond must be broken t
the piliow block bering assembly.

Once the bearing is removed with the pillow block assembly intact, the t
can be slipped out of the housing. After checking the pillow block housi
 wear and concluding that it is not worn, a new bearing insert can be slippe
the housing. The pillow block assembly can next be reinstalled on the shaft
proper impact on the inner race may be necessary) and securely bolted o
mounting pad. After the shaft is centered in the bearing, the lock coll
screws: can then be put back in place and tightened.

D. Changing Rollers
The primary purpose of the fiberglass and neoprene surface covering tf

lers is to provide a wear surface and protect a wear surface and protect the
tubing against corrosion. A wear surface is necessary due to the abrasive
of some sludges. After a period of time (normally years), the fiberglass ¢
prene surface will wear to the extent that resurfacing of the roller with
wear surface is required.

Removal of the rollers is quite easy providing proper and safe lifting
dures are used. The location, size and weight of the rollers is the deter
factor in the best methods of removal. A jib crane, planks, slings and me
all are necessary for proper and safe roller removal. A heavy roller should
be removed by those competent in rigging procedures after a safe plan of unbc

supporting, moving and 11ffing is devised.
31

. S ———_. . - — A —— ——



ough to
ounting
Tews, i

Nler #

Cpillo
l.

iearing
nt veni

ddatior
to freg

bearing

-

inc "o

ed inte
t (som

m oit's

e

far ¢

ne rol
2 stedg

natury

o’ neot
-

| a néd

s s

L —

Rolter reinstallation is the opposite of roller removal. The purchase of one
or more spare rollers of each size should be considered as an option where only one
belt press exists or sludge inventories are critical.

€. Changing Belts

1. General - The procedure for changing belts is quite easy, however, it is
extremely important and must be done properly or premature belt failure can occur.
This is due to the fact that improper installation of a belt can result in an im-
mediate crease or fold due to uneven stress distribution.

The changing of belts can be performed by plant personnel providing they are
deliberate in their procedures and follow the guidance as detailed in this section.

The procedures for belt changing are specifically written assuming stainless
stee]l clippers are the closure for the belt since most of the belts on the market
use this method of belt closure. Seamless belts can also be changed by these
steps.

2. Belt Changing Guidance Statements - These procedural statements and rules
listed below hold true whether one belt is being changed or both the top and bottom

belts are being changed since only one belt is changed at a time.

a. The belt will be fed through the press from the gravity end with about
one half of the belt being fed through the pressure zone to the discharge
end (top or bottom discharge roller), and the remaining half being fed
through the return rollers on top or bottom (depending on which belt it
is) and will meet jt's other end at the discharge roller. The belt clo-
sure will be made at the discharge roller sicne this is both an easy and
convenient place to do it.

b. A plain weave belt can be put on the press with either side up since
the weave 1is the same on both sides. A multi-weave belt drains on one
side only and must be fed with the correct side up. (The drainage side
must make direct contact with the sludge on both the top and bottom
belts.)

¢. Each belt can be changed individually from the other; that is to say
that the top belt can be changed without taking off the bottom belt and
vice versa.

d. After a belt is replaced, prior to starting the belt press drive, it
must first be ascertained that the belt is Tlined up straight on each and

every roller around the machine in it's path.
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e. After belt closure is made with the stainless steel wire drawn ti
the stainless steel clippers, the wire shall be cut about 1" lonc
each side than necessary for closure and bent back under the clippe
the side opposite the sludge so the wire does not catch on the
density polyethylene wipers. ’

f. Belts can be attached to a belt on the machine to allow it tot
through the machine into their proper path in several ways, depend:
whether the belts are dry or wet.

1. If the machine belt is dry, duct tape can be used to attac
new belt to the machine belt. The duct tape should be appl
the ends where the new belt rests on the belt in the machii

perpendicular to the end of the new belt.

2. If the machine belt is wet, fine wires can be used to attac
new belt after inserting a stainless steel wire in it's ¢l

to the closure of the belt on the machine.
g. A new bottom belt can be drawn through the pressure zone by att:
it to the machine's top belt or bottom belt, and a new top belt ¢
drawn though the pressure zone by attaching it to the machine's t
belt or top belt. Experience will dictate which is easiest for a p

workcrew.
h. Only a small amount of pneumatic tension should be applied on:
that is guiding a new belt through the pressure zone pathway.
i. A belt is best changed or put on the machine by a trio of worker:
a worker on each side of the press helping to guide the belt proper
the other starting and stopping the drive.
j. A belt should only be fed through the machine at minimum drive s
k. If the machine has no belts on it, the first belt (top or bottom
be hand fed through using the belt pattern shown on the print pr
with the press.
3. Step By Step Example of Changing a Belt Situation:
The top belt has broken where a crease existed at an angle across the press.
personnel have removed the top belt.
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a. A new top belt is brought up to the back (gravity section) of the
press and one end jis attached to the bottom belt (either with duct tape or
wires covered in 2f). Before attaching the belt, the workers have placed
it on the bottom belt in the gravity drainage area and ascertained (since
it is a multi-weave) that the correct side faces the sludge. Bottom belt
tension is set at 10-20 PSI.

b. Once the new belt is securely fastened to the bottom belt on the ma-
chine, one worker positions himself at the control panel and operates the
drive unit while the other two workers (one on each side of the machine}
ensure that the belt feeds properly through the pressure zone and that the
belt in the gravity drainage area unrolls properly. This procedure re-
quires several starts and stops of the drive and is carried out at a mini-
mum drive speed.

c. After the bottom belt is fed through the pressure zone to the dis-
charge roller, the drive is stopped. The workers then hand feed the other
half of the belt over the top of the machine and in the proper pattern
shown on the machine belt path diagram. Once this half reaches the dis-
charge roller and meets it's other clipper end, all that remains is the
closure.

d. The closure is made with the stainless steel wire provided with the
new belt. The clippers are properly lined up starting at one end and the
stainless steel wire is slowly fed through as the clippers are carefully
fitted in between one another. The closure must be continuous with all
clips made an integral part of the system. After the wire is laced
through all of the clippers, a 1" excess is left on each end and bent over
on the seam to the side opposite the sludge as described in 2.e.. The

belt is now ready for normal first start-up procedure.

34

S SN W ——



V. BELT DEWATERING PRESS

Troubleshooting Chart

Condition 1 - Poor Quality of Sludge Out of PDD
Possible Causes: 1) Improper polymer dosing
2) Spray nozzles plugged
3) PDD belt fabric plugged (sprays will
it)
4) PDD not turning
5) PDD turning at improper speed
6) Belt fabric mesh too tight
7) Poor quality of feed sludge

Remedies: 1) Check polymer feed system
la) Visually check filtrate quality
2) Clean spray nozzles
3) Steam clean belt fabric on PDD
4) Check drive control, chain, power supf
5) Adjust speed of PDD
6) Change to larger mesh belt
7) Blend feed sludge, if possible

Condition 2 - Belts Blinding With Sludge
Possible Causes: 1) Overdosing or underdosing of polymer
2) Too much pressure on press rolls
3) Belt speed too fast
4) Washwater sprays plugged
5) Wrong belt weave for floc size
6) Extremely old and septic sludge (poor
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Remedies:

Condition 3 - Wet Cake

N O W N
B R S N

Adjust polymer dosage

Reduce press roll pressure

Slow down belt drive

Clean washwater spray nozzles
Replace with different belt weave
Blend sludge, if possible

at Machine Discharge End

cley

ualitylf.

Possible Causes:

Remedies:

1)

Belt speed too fast

Improper conditioning with polymer
(underdosing or overdosing)

Feed sludge of poor quality
Improper pressure on belts
Improper pressure on press rolls
Belt blinded or dirty

Gravity drainage level Tow

PDD problem - See Condition 1

Belt fabric weave too tight

Slow belt speed

Adjust plymer system

Blend sludge, if possible

Increase belt pressure

Increase press roll pressure

See Condition 2 for Causes and Remedies

Slow belt, increase sludge feed or adjust level
control pipe

POD problem - See Condition 1

Replace with more open mesh fabric
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Conditign 4 - Poor Quality of Filtrate - PDD
Possible Causes: 1) Improper polymer dosage (underdosing m%
polymer f

2) PDD leaking sludge due to torn belt maternﬁ

end of drum leaking ;

3) Belt material mesh too large for conditied

sludge particles

4) Processing septic sludge or sludge wiUIT

fines

Remedies: 1) Check polymer system, adjust dosing, check
lution water
2) Replace or repair belt fabric, install
screws on end bands
3) Install baelt fabric with tighter mesh
4) Reduce sludge inventory, reschedule sludg
watering if necessary, blend sludge if posg

Condition 5 - Poor Quality of Filtrate - Gravity & Pressure Zones
Possible Causes: 1) Sludge improperly conditioned in gravity m7
2) Belt or belts have tears in them
3) Belt weave too large for floc
4) Sludge - old and septic - 1ot of fines
5) Too high a pressure on belts

Remedies: 1) Adjust polymer conditioning
2) Repair or replace belt or belts
3) Replace belts with tighter belts
4) Blend sludge if possible
5) Evaluate dryness vs. filtrate quality ad
just pressure accordingly
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Condition 6 - Sludge Cake Sticking to Belts

B

Possible Causes: 1)
2)

Remedies: 1)

5)

Cake is wet

Too much pressure on high pressure rolls
Belts '
Doctor blades

Qver conditioning

See Condition 3

Reduce pressure on rolls, possible change belt,
different weave

See Condition 2

Renew edge or replace doctor blade

Adjust polymer

Condition 7 - Poor Drainage - Gravity Section

Possible Causes: 1)

2)
3)

Remedies : 1)

4)

Improper polymer conditioning (overdosing or
underdosing)

Belt weave too tight

Feed sludge quality bad, poor dewatering char-
acteristics

Sludge exceptionally dry leaving PDD

Check and adjust polymer conditioning of sludge
Use plant weaave belt with more open mesh

Blend sludge if possible or live with sludge at
hand until sludge inventory is reduced.

If very dry, no problem unless belts on roller
show signs of looping and track off machine

Condition 8 - Belt Tracks Off Machine & Hits Misalignment Limit Switch

Possible Causes: 1)
2)
3)

Belt stretching unevenly

Belt tracking paddle malfunctioning

Cake extremely dry or contains large quantities
of debris and grit

Belts looping

Tracking cylinder yoke clamp loose

Tracking paddle improper position setting
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Remedies:

1)
2)
3a)
3b)
3c)

4)

5)
6)

Adjust tracking cylinder position
Free paddles and actuate
Try rebalancing top and bottom belt tensi
Make cake slightly wetter in gravity zone
Persistent problem requires further actic
duce debris & grit if possible

Check belt tension to insure top and
balance, check air lines
Tighten yoke clamp
Adjust paddle location

Condition 9 - Belt Press Drive Will Not Start

Possib]e Causes:

Remedies:

1)
2)
3)
4)
5)
6)
7)
8)

1)

2a)

2b)

3)

4)

5)
6)

7)
8)

Belt misalignment switch actuated
Air pressure not on

Drive motor thermal overload actuated
Motor circuit breaker tripped

Motor power not on

Control circuit fuse blown

Emergency stop switch stuck open
Spray washwater not on

Adjust belt & check tracking. Retra
tracking cylinders clamp adjustment if
sary
Turn on air pressure
Check air comprssors
Reset overload, if repeats, check overl
ing, if proper, have motor checked
Reset, try to restart, if trips oper
have electrical system and motor checke
Turn breaker on
Replace fuse, if reoccurs, have control
system troubleshot
Repair or replace emergency stop switck
Turn on washwater
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Condition 10 - Belt Press Drive Stops
Possible Causes: 1) Belt misalignment switch actuated
sion 2) Emergency stop button momentarily engaged
ne 3) Drive motor thermal overloads actuated
ion, ref 4) Drive motor circuit breaker trips
5) Air pressure lost
1 botte 6) Control circuit fuse blows
7) Washwater pressure low
Remedies: 1) Adjust belt, check tracking and adjust if nec-
E essary
é 2) Restart system
§ 3) Reset overload and check motor amperage draw
; 4) Check B.P. electrical system for source of
: ground fault or short
: 5) Check source of compressed air
f 6) Replace fuse, check control circuitry
] 7) Check belt washwater system
% Condition 11 - Belts Stop Moving - Motor Running
E Possible Causes: 1) Drive belt brokeq
ek with 2) Drive chain broken
f neced: 3) Sheared key
é Remedies: 1) Replace drive belt
% 2) Repair or replace drive chain
oad sitt 3) Replace key
n agaﬂ& Condition 12 - PDD Stops Turning - Motor Running
d : Possible Causes: 1) Drive chain broken
2) Sheared key
circul

Remedies: 1) Repair or replace chain

2) Replace key
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Condition 13 - Cake Discharge Wiper Blades Not Working Properly
Possible Causes: 1) Wipers worn unevenly

2) Counterweights not properly set

3) Extremely poor quality sludge

4) Cake wet

Remedies: 1) Machine wiper blades evenly and check alig
on belts
2) Reset counterweights
3) Blend sludge if possible
4) See Condition 3

41

Cha Suein eracrhin b UV Lot S A LS SACE 1N Kaidis e ardnditd PNk _w



IOCATION: West Point, New York

LiIST OF FARTS

BELT DEWATERING PRESS
1M MANUFACTURER SPECS CUANTITY
- R — — AN DRIVE-—~———m— — -- ——
I otor Baldor 3 1P, 1140 RPM, 230 V. 1
. AC Freq. Drive Toshiba 3 HP, VFIDP-2030 RO 1
Speed Reducer Hub City Series 450, Model 454 1
- Sprocket - Drive Browning 60R112 1
Roll
. Sprocket - Gear Browning " | H60P1Z 1
3 Box
Bushings E Browning R 2 15/16 1
| P 1 15/16 1
Chain Browning 60 Pitch As Req

- PRETL.IMINARY DPAD[AGE DRUM DRIVE--- -] -

. totor Wer 3/4 HP, TEFC, DC, 90 V., 1
3 1750 RPM
LC Drive Emerson Focus I 1
Sceed Reducer Hub City Series 210, Model 214 1
Sprecket Browning 40070 1
Sprocket - Gear Browning H40B12 1
Box
Bushing Brovming Q1 15/16 1
Chain Browning 40 Pitch As Reg
———= L ---DISTRIEUTION BGX DRIVE- -— +=
Votor Baldor 1/3 HP, 230/480 V., 1750 RFM 1

Constant Speed

Speed Reducer Hub City Series 130, Mcdel 134 1




LCCATION: Wast Point, New York
Page 2
ITEM MAMUFAZTURER SPECS _ QUANTITY
BEARTNGS S
Ball Bearing Link Relt P3-U216N 10
Pillow Block
Ball Bearing Link Belt 1 15/16 - P3=-U23IN 36
Pillow Block
Roller Bearing Link Belt 1 15/16 - P-331/PE-331 5 ea
Pillow Block
Ball Bearing Link Belt 2 15/16" P247 2
Pillow Block
Flange Bearing Link Belt 1 15/16" - F3-U23IN 2
4 Bolt 1" ~ F3-U216N 2
——=--PNEUMATIC CCMPONENTS——=——— -
Air Gauge Clark Empeo R6.3.12
Air Regulator Wilkerson R21-02-000
Air Selector Kay Pneumatic KV45-5~044
Valve
Air Valve Schrader Bellows Div 31513-9000
2 Way
Bleed Pilot Allenair vsa 1/4"
Mr Pressure SOR
Switch
Belt Alignment Allenair Type CD-Double Ended 4" Bore 2
x 4" Stroke
Top & Bottom Allenair Type A - Single Ended 3" 4
Tension Bore x 16" Stroke
Alr Cylinder: Allenair Type A - Single Ended 3" 2
1st Press: Bore x 3" Stroke
2nd Press: Allenair Type A — Single Ended 3" 2
Bore x 3" Stroke
Top Belt Industrial Fabrics #6838 - 45'10" x 44" 1
#6838 — 49' x 44" 1

Bottam Relt

Industrial Fabrics

e ————
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LOCATION: West Point, New York

Page 3

ITEM MANUFACTURER SPECS CUANTIT:
Surface Cocating DuPont Imron

Shower Nozzles Spraying Systems, Inc. 46508 - 1/8 W 50
Electrical Cutler-Hammexr

Camponents
Alr Compressor Rolair 3 HP 2
Water .Bcoster Goulds 3HP w1l 1/2 x 6 closed ;

Pump

Coupling
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TOTALLY ENCLGS

18 THRU 5 H.P.

NEPAA E68C THRYU 215TC
Appllcations:
Pumps, valves. fans, ccnveyors,

machine tools, gear reducers.
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Pressure cast aluminum end plates
ribbed design tor rigldity. Cast iron
endpiates cn 182 frame and up. Ball

earings. Heavy gauge steel frame.

. EINGLE PHASE THREZ PHASE
L e i N L _ [arxt . | . | ! I APX
| 4y ! g (KEWA|  CATALGE | UST | CATALOG | UST [MULT| TV | 0w 1vaLT. | CATALOS | LST| catates | UST laulr! rree | sxo. 1 YOLT:
- Fﬁ.lai NO. FaiCE | H3. - - FRICS| ST, |V & Cf UGT.‘ cocs KD. PRICC, RO, FRICE: SYM !V oo C! *» CDOE
: . ; | ; i \ | W6T.
' a5 3¢ ! KL300 'S 9G: ! D230 201 A | ! . ;
fr 19 a0 seC ) KL3eQT* 1131y K 22001 25 ¢ A i ' i - :
<0 vzs1o5eC ¢ KL3403 107 K_Tee. 23 & | KM3454 § 106 T K aeM 3l
PRI | T | ! ‘ ¥YM3531 © 150 K 5°3M° ot -
"0 nal 5 - KL34035 Coen ‘ T K Tewsy 2o 7+ T KM3437 95 1 K aoMl a8 | :
VIS | SeC F Y350t T 121 L35 § 123 K :a2att 2r ' 4 T VRI3S34 - 121 CHW3sY4 'S 1230 K Ml 22 ik
1, G| S . ‘ . ‘ . V13535 159 { K 5uaM] 211 ©
V31 230 ] 46C ; VL3503 108: CL3503 1100 K ‘a6l . 2' , A | \V13537 __113 Cl33s37 V1T K aem] 15 ¢
s | 56C [ VL3S04°° YA CL3ZNA** 1 132 K &% | a1 | A | ViM3338 135 €£M2538 137 R sweM; 22 ¢ €
12 10 56T ¢ Y3503 i 218 N S V13523 | 174 CM3533 | 1760 K ;sveM| 22 . ¢
sansol sec TVL3505 0 124 CL3506 T 126, K [e200 ] 37 7 e [VM3S3T T 123 CM3541 T 125 K _eaM| 22 ¢
SeTMo i 860 | VL3S0EA ! 128 [ K s 3% € ] [ :
3¢5 | s6C 2 VL3507 168 CL3577 1700 K 524t T A | YM3542 149 Cla3542 U181 K eoMT 26
U0 55K VA3S08°t | 237 DK TEsct 130 2 [ WHZ3as T 174 CR3543 | 1760 X g2y a3
Vi1 | 1a3Tg . ) 1 { YHIZA2T 16T { -1 D H
© M8 56C T VL2309 ¢ 141 L3503 [ 14K T L | VM3Z43 . 138, CH3543 T 140 R g, 2: f
vined ssC 1 VL3509A ;745 ! K -8 ' i . ! : 3
v 8y 50 VL3510°°  _ 184. LL35107° 165 K v L | V13546 i 151 (133345 1 153 K &1&a; iz £
Vs 11437C VLES10T" i 176 o o 1| YM3SaET 1 146 CHI3SSET | 1S L p5vEE, 3 f
NIRRT DR i i VM350 - 200 o Teran 83
S o x S T s s e el G
ton st ) ! . L V23357 135 C1135557 1 183 L.t 1 52e8y 3G ¢ E
YoHS ! 860 VL2§i3°° T 179 [Lasize’ 181 X . A ] YM3550 ‘ 165 CH3555 T 167 K . 8tsM, 33
Yy 1e3TC VL3S12TTe 172 Lot 44 & ) VM3IEEAT 157: CM35307 | 157 Lo . C18M| 34 B
Yeots e &0, VL33i4TT . 225 CL3S14T? 230, X 5 A | YM3354TC 1 166 CH3852 T U 4E3 X M| 33 E
Yyos L 1asTC VLSS4T 1 19 [N §2 1 & {VM35347°* , 953 CL3554TC” | 158 L Ts2ew| 38 =
v Uag | tB2C D WL3603¢ i 285 e £6 1 A | YH360S | 217! . Lt isam| ozl ¢
"|’!:45 SeC ! T ) i ¥H2357* 2% s [ iazau @2 F
g | 1esTe YL : AN UR355TT 168| CH25ETT 188" L1 1a28n | <3 ! 3
S SENRTRRY ] . vuaser | 222 i ] e ] e
PiunTse - vL3sisT: 27, ] ;K JS3UT «d | 4 [ VM3SSTT et T
1 M5} 4eTC! VAS515TYY 207 CL3515T°° 207 L1 5g3sc !l €3 A | VM3555T'T | 182! CM3535T 1820 Lt ys2am! en i ok
YIS Se ; : ; | |- BRETHE 1511‘ . UK js2em| a1 &
LR PO P (o : ; ! | V25587 | 971 CLi2558 171 L 5284 | e €
v | 1e2ic vigsosTer 30 ctfss] 71 oa ¥ . | b
Doms| s, VLBB0S 1 304, o Dl penly ts i | vussos 229 | o) s
1oasiansc g ! , ! | . L . ! ! .. ! L
R HEETY - ; { [ V43§14 235 SR
BRIERG L Co b [ versiar L 225 cmsste 236 L édieg 7| ¢
ERTIER T T VEI350°° | 214 T E 5| 91 €
} MY ',45".:1! [ | | ’ . ... | ¥M353EaT"" 702 CH3%537°° 2020 Ly Psamy s [ ¢
y | g | aovn vL3scaT> | sgzj 1ot 30 | A vESST 223 cHas0v | 223 L jion 60 1t
3 u0 !l eac vi3s05tte 392 i | Pear i 17 Al yussio 223 Prr soml 67! o2
1 s | eets ! I o | b M3sIiTIT | 229 CRUENITTT | z2% (1 [EBM| 85 | E
3 ane sl . ,i oL | ve3syte 22 . R R 73 VI - T -
Y 11128 | 1gdTe] YL3SASTY 494 L1 Le<siel 100 [ A L .. . T R R
oy ax Il \ . . Vr?;m 2 . . _ L1 |7j‘mx %9 3
=3 1] 21310 o i | .. | vEEresT 301 CR3704T 1 L }7:!:‘41 nz |
R BRI NI | . | . | YH37C4 01 M-t [ 726M 152 F
3 | H% | s ¥Li3613°°0 | 28 L] LY 1634u srg i E
SR ART )¢ YLz 137" O 238137 78s| (1 | 63aM nE
fY (W 21 Vm&?eeﬂe fya .. .. -1 717M - :
4 VES3157 ] 1 e
& || e Wi23815T19 CHMISIOT IO zssJ L1 [6%m| 79| E
SRRt AR nlt
RN . D vagar | 3 . | Lt | roew a“‘ £
S Y perd - A - e Fae e biae b oo e ) TERSTEDT O adm) THOTGIT - | 648 1-1.§ Beanti. 143 4
Voltego Codas: HOTE 6TYAd W 19 EaA C FACT LESS BASE, IO OR 2 COvRA
A 1SANCRAASD E 20329 uva) STYLE V [3 12 C . A0S LSTD BAST. oD TP COV' iR 17



. TMRZE PHASE — PTRFOBMANDE DATA

Tetally-Encicsed, Fan-Cooted o MZRA 48 thry G487 (Cont'd)

) : g TS Torgue—Found Focl % Effy | W Fesmr ;| Conal,
Catalog wiading Fult Fult rk, Fel Fo Do
Mun.oor Tyre NRember {eL.] Load Leckad Losd Oen. Loczsd Load | Fuld Lood | Mupdor
B&3S59°° S35M 33883 15 3ES 27 25 45 152 147 61t E7 10275

MTERQT "7 535M 35853 15 365 27 25 45 152 147 et B7 1027

M3610T

=3 | 35105

-~

6

NN

[ AR P—

' %
23610 LM | 36175 17 6 49 20 16 an B? I 1c27s
M3B11T | 6234 | 161869 78 5 32 9 ] 36y 3 | o 75 ~ 102758
PR _ 573M . 351863 23 5 52 9 ‘ 5 PN B4 75 1e275
p3rod ! TE 9 .28 I 81 18 L
[ M3704T ! s 8 1 20¢ s 37e 13 8 75 150275
. M370: 5 8 ! 205 '35 | 1e 158 [ 83 7y 1S
' A3705Te 7 ; oz , 18 A 3 - | 55 po1n21e
T M3813T " 3 | <4 75 23 .29 8 | % | 1e2s
P M3703 ) . 75 | Z¢ N 83 85 | 10273
| M3E15TT | T {43 5 R 50 £3 8y . 12E7S
COM1707 LR I B Y 18 S po3T gs | 80 ! ias
T aregTe R i€ 22 e . &3 8s | 73 | i2E
122278 ; 8 i 27 s HERE . g1 72 Tt
Mz20CT 0 i v 3T 80 £C s
T R3516T s | 97 . 85 I B 53 [ 85 | &s
M3ITOIT ! ER 76 T zs TR
| 3o ea g s o 28 Cope v eQ
RS A AN s 11D gt 323 B 53 BE | B2
i 2237 R £z R ER) Iy -8y | 73 .
. M2278T EF] 64 348 25 55 1 oes T 72
' M2273 'z B 125193 €s cogy Lo
LoM2:01T Pz £z 23 ) hid o8y &3 :
. M2a0: R 55 3 : 3z " eg boes !
T MATUIT 5 0, 12 L T8 1e i 25 : T az
M2397 LR 7 18 : a2 Coge b er
iave T c I g3 29 “1C T3 83 £z
12232 . ‘3 i 17 27 € 2z )
232:T 3 e B 25 : £ 83 -2
T eazaac R T i3 EE - 25+ ¢ R
ezat2” : i B 52 iz 8¢ = 3
5235 . 257 . a3T1iTe- : - 13 IR RS £2 e 32 :
342y 2527 23347 : e s 223 -2 ¥ 25 ¥ :
. 34230 2360 . K23E: : e ) -¢ 52 £: %
T30 2547 wpaziTe B : o : el s 22 127
176C - 285y K'2333 B : 2 : s 3- t s
165 234T ¢ t4aioTo o 3 z 7 z- 2 Tz 2 . -z
T ieC | 222U RMMatll L e <= 5 s e
T 833 288 . ez o P B 30 3z e z2 &t KPR
855 36y ¥ RS 32 2if I 2z zg . 127k
3353 - 2387 : i3 P il 3 &" as 23 szt
3283 284y | B 23 3D kP Tt B 32 el ISFRE!
1755 256T | AlZilat- p Z: T B a1 e3 ., wis
T 1750 286U MIIAS T: 2% e t 32 e R
V€5 2867 | ntetaico Y a7 N 92 3 EFa)
Coares !l 126w | omeeel: ' 2 Ci ‘e 3 - It
55 oer 1 = R T e
3e8C 184570 R T T e i 2t 5 o
343C 286, ¢ I 23 58 iz o 1228
T 1765 2847 | T T s BTN 3. F R
R R T INE g, 32 133 o ar i3 aots
1170 ;3247 | EEE EE Tz 9 PR TS
T Brs | 23267 | w2 ! 342 235 8z <3 rz7s
[ 3500 28687 = TS 21t
TTrec ] meT T - S R
1765 | 326U | ar TThw T T a2 T
1175 | 2287 | ranizTe , i5  t 33 T
1163 | 385U | tea0: ! L T
3480 | 32:¢ST| MaicaT-r EEEE [ 52 32 1 80 [ &5 | e
1765 | 3247 | mariore] R 220 720 1 2ed s R Ba
1765 | 354U | masor | | s2 250 120 146 | 238 | oo 83
1160 | 3641 | ntazpat | HEE 250 18 se0 | 733 [ o £s
2 Ty gne ¥ Lre kenpere Yalue QoubDie Trr e voitage valLe
=" Cua O Contenucus Doty
) Cumns F Coiinugus Duty
11 vy 1 Cuertrrraon Cuty
- ’ T- - - - oL T i3



BRI PR

NPT L LT W5, G
A KRR L AL gy
Ay e e KONy 24 e
R R P e )
R 1 A o w © w o © © ™ - - - -
o i ) MY 0 0 " v 0 - 0
.t " a7 A% X o =X ~x as a3 a2 a8
- 5 5°
o o (o] [a¥) v [] ] . ] '
e AR N
iy . o Py - (2] < w) ©
[40) w ._J w [o)] [8)] (4] Lol -— - — -
" S L >3 N N N e’ X ~N
I
ot LT a7 X N a7 N NN i Q
o [y o~ (4] -3 ~5 [¥s} ('3} ~
= N Y A
o Y S o N w N 0
B < ¥ © ) © - - - phs -
) & i __
143 % “ A .- - - ~Y ~ —
8 : W n w F\: ~ o - - - hd
2 : T__ =L -
; Gl ’ N P R S S S I AT A o ) 'ﬂ
SR P nle |l Sla S18 5T & wl|lo Hle ~ |5 &
. > G A = P A — . P
i B 24 ’é S .- a7 b 7 e X
' *,.j‘ T & = L 7 | n7 X o~ ™ e 3 1)
. é A : " w) " n ~ a - - - - = -
. g e < 1o N i
I E“ IS o Ny an v
‘i ] q - AT AT — ‘- - o m ™
! < ——— — 4
et - - . . “ » e sn - . o -
¥ . N ' A L : " 3 N o2 > >
B 5 : - ™~ w O ) ™ - H w O ~ E\S @ .o ﬁ
5, o & 4 O ) ——t . -
F:JA- : ; ot SO Htad A I B T I I RS S R IO (PR g
' atad RN L N IR L I B I S IS S I S B 2
ol sa - -
o B~. - i el . iy N iy
. : . “- ~- R " r.) h ?\‘ for)
o ] ! ’l [T} & ™~ ) - — — - 8 R 8
] - —_—t
Ll ‘- =F e 5 ol
e |‘ = e .7 : o ™ < ) «© ™ 3] ﬁ
|, ) w el o - - - — - o~ o~
1
i - v
! © l i o AT DL B O W O PSRN N I R hie EE r 3 4
P E PV B VI NI ) G A B in 9 YO > R S 7 o
(I ' ; -
il :ﬁt:f( :
e Rﬁni
PP N
‘i { E_! J n
. l-.l £
2 ran

NOMA T Frome Conermisnt Whown in o0ed 8708 where
ETtar trom prvviows KTHA Sancerd Frasm .

oy

36 UC o TC ard Larpe frocoe Move § Hpucing rc e

r%4-8TC K2ma C Focy BA Dtmmamica b &%

O A e Ly

A

AR P LT RS (AT




opem.

Ten

ES

!N?EQNAT’E@NAL mmmmﬁmm

P-130 SERIES

ADJUSTAEBLE SPEED DRIVE

Gi

]

-]

-NERAL PURPOSE TRANSISTORIZED INVERTER

Sinusoidal Pulse Width Modulation (PWM)
Giant Transistor (G-TR) Technology
Microcomputer Cortrolled
Excellent Starting Characteristics
Reduced Torque Pulsation

0/e0 Hz Cperation

(@)

1-100 HF Ratings

Toshiba has cembined our broad experience in adiusizblz speed drives together with our ex-
cellent gquality production capability in giant transistors, iniegrated circuits including the highly
sophisticated microcomputer IC, printed circuit board assembly, and our long production and
design experience in maior mancfacturing to create the ESP-130 transistorized genera! purpose

AC acGjustable speed arive inverter. Coupied wilh an AC |

nduction motor, the inverter can provide a

viable variable speed system for greater procuctivity anc energy savings.

-

i

EW%@&A"E’?@MJM ?J@mﬁ@@&ﬂ @7 AN

13131 West Little York Road ¢ Houston,

Low & Medium Voltage Motors

Texas 77041 o 713/466-0277

Controls Systems

nce



cHBA/HOUSTON
i.“ TIOANAL CORFORATIOON

GENERAL P
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+ Toshiba's ESP-130 Series Inverter is a sinusoidal PWM controiled voltage 'ype inverter us'ng
£ Toshiba Giant Transistors ((3-TR's) and Teshiba microcomputer tecnclogies.

B YT VTR W TR Ty -
G T Sy A n T A e i

Ty

RATINGS
23
Mode! # HP Voltage VA Rated Current (A)

E VFS1302301C 1.0 220 i3 4.5

E  VFS13023C20 2.0 250 2 7.0

b VFS$13023030 3.0 233 20 9.0
VFS$13023050 5.0 230 e 15.0
ESP130230075 73 230 8.0 20.0
ESP130460G75 753 460 5. 8.0
£SP130230100 10.6 230 1.0 30.0
ESP130460100 10.0 460 1.0 15.0 4
ESP130230150 15.0 230 16.0 45.0 ~
ESP130460150 15.0 480 16.0 20.0
ESP130230200 20.0 230 22.0 60.0
ESP130460200 2C.0 469 22.0 30.0
£SP130230250 230 230 27.0 75.0
£SP130460250 25.0 460 27.0 37.0
£SP130230300 30.0 230 23.0 $0.0
£SP130460300 30.0 460 33.0 45.0
ESP13023040C 40.0 230 40.0 108.0
ESP130460400 40.0 480 40.0 54.0°
£5P130230500 50.0 230 50.0 140.0
ESP130460500 50.0 460 20.0 70.0
£SP130230600 60.0 230 5G.0 170.0
ESP130460600 50.0 460 50.0 30.0
£SP13046G750 75.0 460 75.0 100.0
ESP130461000 100.0 460 104.0 140.0

Ampient Operaling Temperature: 0° to 40°C
Storage Temperature —25°1t070°C
Relative Humidity Max 90°% RH. Nc Condensation
Vibration Less Than 0.5G

§°  ‘Nema 1 Enclosure én‘



ESP-130 SERIES

L,
ADJUSTABLE SPEED DRIVE
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ARD FEATURES

1-5HP RATINGS 7.5-10 HP RATINGS

LS80 K2, =2 Hz, 230 VAC® Inptt Voltage 3030 50/60 Hz, =2 Hz, 23C"/460 VAC

i-mmend Customer Supptied Outside Stia. Enciosure | Incoming Circunt Breaker Starca-d reature
ynmend Customer Supplied Qulside Std. Enclosure | Inccming Main Starting Co-tacle: ' Slanzarn Fea'ure
zomend Customer Supplied Outside Std. Enclosure | 3g'Inout Fuse Protecticn ©S5°3nc21c 57 15 HP and above
¥:>~~end Customer Supphied Outsicde Sto. Enclosure | Surge Suppressor S{anzxard “eature
P s - T o2 Customer Suoplies Outside Std. Enclosure | Overcurrent Reiay for Mcior

Prolechian Stanzarz Fealure
Ie32a7 Fealure LED Dagrosuc Faultingicatcrs | Starzars Feature ,
‘T Fezture LED CC 2us Chargec Indrcatr | Stzncard Frsture |
‘2 Feature Agjusiable VIl Ralic (Low H
Speed Torque) L'l n2arc Fezture J
T Feature Adjusiate Voltage 3scs: i Stz-Zarc Teaire
Acceterzuion Rate L€ 23 Sec. |
Dezeleration Rate i g€ Sec. |
D S160 Hz: 12:320 F I Erecuenzy Range T5 . scra |
Prolect Functions: i
a5 2)°c Featura Stall Preventicn Starzarc Faatere
sas 1 12T nps fauiy Overcurrert 23C%: 1ET iirps fauvh
¥ o . 05 lauly Snert Circust - .08 lavll) !
et CC Bus Voltage ttrips faul Overcurrent High CC Bus Vo'tage trips fau: '
o tzs taut Undervoliage 2C= Lo (tnps faults I
~$2CONJdS Momeniary Power Fatlute 10 Milliseconds
3.1 Fuse Frotection Burn-Cut DC Bus Fuse Prciection or 2 Ingul Fusing
3¢ 3y Fautt Detecting Signa; 1C Relay
W52z Soeed Potone turnr Freguency Meter/Analog) | Front Panel Centrot Run:Stop: Speed Pot (one turny;

Frequency Meter (Analcg)
Power on Light (CB! Faull/Reset

gnclosure NEMA 1
AN, a0 mur Frequency 25°C = 10°C Frequency Regulatisn = Max. Freg. 23°C = 10°C ‘E
Cononal Fealures | 420 mA Signal Fohiower S!ancafc Fealure (Soees Poleriomeier m-..st—’
- ‘ be discennected
s | Ramp 10 Step iFaunt causes Coasl| Standara Feature
- F\ . Stop
JtRalive power ns_'c:harged back through the OC Regeneration Aegeneratron power 1s cnargec zack through
f3id ¥~ cothing capaciior (o produce an approximate tne OC Bus smoothung capacior to proguce
¥ (37hauous dbraking torque. For larger braking an approximate 12% continyous braking
#3 cptional dynamuc Draking unils are avairlable. lorque. For larger braking torgues optional
braking uniis are available.
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ENCLOSURES

DIMENSIONS IN M (INCHES)

._ g, et nl; Wall type
3 LAI’ ~ : e —— -
: L \a_l_ = & |_r-.—1 el I ! |
i [P E—— ' A
L ESP-130 M&Owu. SINEMGE:S i I ' X
i TRARSISTA 1 VFaTER —_] |2~ ‘ pUIEE K l | :
; RG] T | | '
| L:;i;wma : S
" 1 108MIBAMOUS TR L. l' N~ A | Thlum : -—
Y v : L I I ;
: IR "m“ - ' —
: R e;—p . 13 T L Z
:r‘»'li U —— e ——
L T RN N
Figure 2
WEIGHT MM INCHES
BNG (HP) ENCLOSURE KG L8S H x W x D H x W x D ,
4 NEMA 1 9.1 20 See Figure 1 "o
NEMA 4 & 12 38.5 85 610 x 508 x 254 24 x 20 x 10
NEMA 1 9.5 21 See Figufe } ——
NEMA 4 & 12 38.5 85 630 x 508 x 254 24 x 20 x 10
NEMA 1 9.5 21 See Figure 1 ——————
3 NEMA 4 & 12 454 100 015 x 762 x 254 36 x 30 x 10
3 NEMA 1 9.5 21 Ses Figure 1 ————»
NEMA 4 & 12 45.4 100 215 x 762 x 254 36 x 30 x 10
it NEMA 1 154.2 340 1372 x €10 x 508 54 x 24 x 20
i NEMA 4 & 12 158.8 350 1372 x 5i0 x 508 54 x 24 x 20
; NEMA 1 154.2 340 1272 x 994 x 508 54 x 36 x 20
4 NEMA 4 & 12 153.8 350 1370 x ©i2 x 508 54 x 36 x 20
NEMA 1 163.3 360 <372 x B1U x 508 54 x 24 x 20
o NEMA 4 & 12 2043 43¢ 1623 x 914 x 508 72 x 36 x 20
% NEMA 1 2335 315 1372 x 914 x 508 54 x 36 x 20
R NEMA 4 & 12 286.0 633 1372 % Gid x 508 54 x 36 x 20
NEMA 1 235.9 527 1372 x 914 x 508 34 x 36 x 2
NEMA 4 & 12 230.3 540 1372 x 914 x 508 54 x 36 x 20
NEMA 1 233.9 320 *372 x 914 x 508 54 x 35 » 20
i NEMA 4 & 12 290.3 640 1372 % 914 x 508 54 x 36 x 20
i NEMA 1 310.0 599 1372 x 914 x 508 54 x 36 x 2C
= NEMA 4 & 12 376.7 710 1372 x 914 x 508 5¢ x 36 x 20
2 NEMA 1 3856 850 1829 x 1219 x 508" 72 x 48 x 20°
B 20 NEMA & & 12 ¢e0.0 970 1829 x 1219 x 508" 72 x 48 x 20°
i) NEMA 1 3836 850 1372 x 914 x 508 54 x 36 x 20
NEMA 4 & 12 440.0 970 1372 x 914 x 508 54 x 36 x 20
NEMA 1 395.6 850 1829 x 1219 x 508° 72 x 48 x 20°
NEMA 4 & 12 440.6 970 1829 x 1219 x 508° 72 x 48 x 20°
NEMA 1 4406 970 1829 x 1219 x 508° 72 x 48 x 20°
NEMA 4 & 12 404.4 1080 1829 x 1219 x 508° 72 x 48 x 20°
NEMA 1 4406 970 1829 x 1219 x 508" 72 x 48 x 20° €
) NEMA 4 & 12 494.4 1090 1829 x 1219 x 508° 72 x 48 x 20° -

¥ WP and above all NEMA 4 and NEMA 12 Enclosures include a side mounted air conditioner (right hand side as looking at
B 2eral). Allow an extra 12 inches (305 mm) clearance to the width on these models.



ESP-130 SERIES

ADJUSTABLE SPzED DRIVE

SISTOR?ZED INVERTER
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1 AVAILABLE OPTIONS

mclosures Standard NEMA 4 and NEMA 12 enclosures may bs specified (see previous gage for dimensions).
Hwnlmg feet for all enclosures except NEMA 1 enclosures on the 1 thru 5 HP models are available.

'iwiallon Transformers: For added equipment protection, added personnel protection and lightning protection
=olation transformers are avaitable in 230V/230V. 460V/460V. &3 460V/220V models and mounied in separate
EMA 1 encicsures. Autotransformers are also available in <80V/230V and 230Vi460V models.

i

ISOLATION TRANSFORMER RECOMMENDATIONS

‘l

S:mal 1-5 HP Packaging: Incluces a NEMA 12 enclosure. circuit breaker. input starting contactor. overcur-
~{relay. and operator's devices mounted on enclosure door.

e Weight MM IN

E HP KVA KG LB Hx WxD H- W <D
= 1.0 1.5

e 20 3.3 Contact Factory

¢ 30 3.3

B 50 6.0 65 144 508 x 539 x 356 20 x 22 x 14
- 15 8.0 85 188 508 x 3558 x 356 20 x 22 x 14
. 00 120 94 203 508 x 559 x 356 20 x 22 x 14
2 150 17,0 121 263 508 x 559 x 356 20 x 22 x 14
I 0 230 129 235 508 x 559 x 356 20 x 22 x 14
A0 29.0 169 373 610 x 610 x 406 24 x 24 x 16
B R0 350 132 402 610 x 610 x 406 24 x 24 x 16
B 00 420 197 435 610 x 610 x 406 24 x 24 x 16
£ %0 530 251 554 711 x 711 x 508 28 x 28 x 20
5 830  63.0 283 824 711 x 711 x 508 28 x 28 x 20
ki 730 75.0

2 A0 104.0 } Contact Factory

. hpass Operation: Allows the user to switch the motor from the speed control of the inverter to across the line
ansvice versa. A switch and two additional contactors are provided to achieve this, For by-pass operation on
P4 15 HP unils, special 1-5 P packaging must also be ordared.

Sﬂ::t:d Signal Follower: The inverter speed can be controlted from an external signal source such as pressure
: & Ws0rs, llow meters, thermocouple, etc. which output a 0-10VDC signal or 4-20 mA DC signal to input into the
o Wer (The 7.5-100 HP models come with standard 4-20 mA follower circuitry). When external soeed signa!l
Mes are used the speed control pot supplied with the inverter must be disconnected.

!'




ESP-130 SERIES

ADJUSTABLE SPEED DRIVE

AVAILABLE OPTIONS

e Special Meters: The ESP-130 series come with a standard analog frequency meter. Optional meters include:
digital frequency meter, analog or digital ammeter (0-10 mA DC); analog or digital voltmeter which measure the
A-B phase. Three phase current output or input. Three phase voltage output or input, or wattmeters can also be
provided.

* Remote Station: Remote stations can contain any combination of operator devices. The standard remote sta-
tion (NEMA 1 enclosure) contains an analog frequency meter, a single turn speed pot, a run/stop selector and
on the 7.5 HP and above models a power-on light. Normally if a remote station is specified there are no controls
on the power unit.

* Local/Remote Operation: For applications when remote or local control (controls on the power unit) is required.
(When specified for 1-5 HP models, special 1-5 HP packaging must also be specified.)

¢ Dynamic Braking: For applications requiring frequent quick deceleration and stopping or applications with a
high inertia load, a dynamic brake unit may be required to absorb the regenerative energy of the motor (in ex-
cess of the 12% continuous). Standard 20% duty cycle and 100% duty cycle dynamic braking units are

- available for mounting exterior to that of the power units.

USEFUL INFORMATION WHEN ORDERING

0 Constant Torque
Application: Type Load O Constant HP
O Variable Torque
HP
Speed/Frequency Range: Mechanical Reduction Drive Used?-
Starting Torque Required: Accélerating Torque Required:
Acceleration Time Required: Deacceleration Time Required:
Enclosure:
PowerSupply:3¢ _____V
AC Motor Information O New O Existing
Frame Size: HP: Service Factor:
RPM: Volts: Hz: Class Insulation:
“_ lequired Options:




SHIBA / HOUSTOR .
TIONAL CORPERATION
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GENERAL PURPOSE
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AVAILABLE OPTIONS

Manual/Auto Selections: Speed control of the inverter car: be alternataed between the speed pot supplied w:th
2 Crive and an external speed control source. Ary change in speed resulting from the switch causes the in-
“ier to follow the accelidecel rate to attain the new selected speed. A relay is used to disccnnect whichever

hisnal is not desired and connect the desired signai scurce.

Multipla Speed Selection: Any number of speed control pots may be used for multiole speed selection
M:niature relays are used !c select which speea pot deiermines the output frequency. The standard drive
mes with one speed cotnrol potentiometer. Addiiicnal speed control select:on units are available.

& 190 Turn Sgeed Control Pot: A ten turn speed pciantiometer may be substitutec for the standard one turn
o 2ea potentiometer allowing for easier operator reguiation of soeed setlect:icn.

'_fmardmeverse Operaticn: Forward/Reverse operaticn is performed clectrcnically and performed by a seisc-
“Rrswtch which either signals the forward or reverse signal to the microprocessor. When going from forward

5 e 30 V
i 10 taverse ¢r vice versa. the odtput follows the cece! rate 1o zero and then foilows the accel rate.

EN

5 ‘Qv’:;;ing: J05Ging Gperation is availabie and deierminad by 1og time and acce' cr decel rates se‘ected

?wu Light Indicator: Fauli LED indicators are stancard on the PC board of the inverters. An optional fauit pilot
-ﬂ.“‘ viih amber lens ang 'egend plate reading ~Fault” dispiays when a fault condition exists (under/overcur-
Bt *!‘ overvoitage. overheat (drivey. and thermal overicad condition of the motors. if desired for 1.5 HP moeaels

’..L-a? 1.5 HP packaging must be specified.)
"" ¥3itage Feedback Control: For applications reguiring highly siabilized constant-torque characteristics
10e012ly in the low speed range a voitage control feedback circuit is available on the 7.5 HP-100 HP modeis.

 Apeh Feedback Conlro! Circuitry: For agplications requiring extremely accurats soeed reguiation which take
#40 azcount motor slip, the inverter speed may be reguiated by a tach feedsack signal through tne inverter

S s 1azncreter is not furnished in this option ang shouid be a singte phase. 24 P. 1800 K|F 4. 25 VYolt tyges
"_UuJMin Frequency Settings: Constant frequency operation or limited operating frequency range 1s availabie
§- Trough use of PC board adjustments or speed pot addrions.

itional Contacts: Additional contacts. NO or NC. can be suplied to ierminal blocks for customer's use. (!
s oction is specified on the 1-5 HP unit. special 1.5 HP packaging must aiso be specifieq.)



ESP-130 SERIES

ADJUSTABLE SPEED DRIVE ~

| GENERAL PURPOSE WRA\JSHSTORIZED H\WERTER

t-‘ms)!l‘s’ﬂw-m«m‘umﬂﬂd e AT RS A I IR RV 2T T O AR e

po:1t Configuration (7.5 HP and above: -

E O 1
.‘.. ' «
5 : .
i Oo— —I _ Ma -z
“ . f : ™
i ro!
O— — ; |
" ma' y Dower source .. .
i Convertersecren ENREEATRE
2

.' "t:u‘.’"cv settirg are reyr 2t 3ase

i

i

p WARRANTY: ToshibaiHouston warrants that all products or parts described anc sold by it
W 10 the purchaser or any Gther proguctis or parts solg or furnished to the purchaser will be
free tfrom defects in materials and werkmanship. THIS WARRANTY SHALL EXPIRE EIGH-
; TEEN (18) MONTHS FOLLCW!ING THE DATE OF SHIPMENT OF SUCH PRODOUCTS OR
PARTS TO THE PURCHASER OR TWELVE (12) MONTHS AFTER SUCH PARTS OR PRO-
gi DUCTS ARE FIRST PLACED N OPERATION. WHICHEVER PEROID SHALL FIRST EXPIRE.
Toshiba/Houston is the sole determinate of the validity of all claims under warranty and no
_ff credit will be allowed for damaged equipment resuiting from improper installations or

unauthorized repairs cr 2'terations,

{

13131 Waest! Little York Road o Houston, Texas 77041 » 713/466-0277

- -




3 $2ngo reducer — C-tlange design pesmits motor shaft to ba plugged directly into quill-type
et shatt pormitting Installation in the smallest possible space.

foller bearings on low speed shafl. Double row ball bearings on high speed shafl.

~

Suill{s Parco-Lubrited and coated wilth Molybcdenum Disulltide lubricant to provide protec:
Kns) {retting corrosion.

B Cdy Adjustable Base Kit lealuring elongated slols for mounling bolts and adjusling
1101 9ase ol positioning. (Reter to page 144))

33l Base Kils to interchange with 8rowning. Perfection, and Winsmith. (Refer to page

B Wounting Kits for side wall and ceiling mounting. (Refer to page 146.)

@in; Fan Kit. Thermal Block Kit and Synihetic Lube available to increase thermal capacity.
s peges 147 and 326.)

iy Lubricant recommended. (Reler to page 326.)

4TING TABLE
MECHANICAL RATING _

SERVICE FACTOR

THERMAL RATING
DESIGN OPTION

4.50 CENTER DISTANCE

690 RP'V] INPUT

SPEED (HIGH spsco SHAFT)

. —_— - e
wn _ wirs Fes 034 Wi Spa nay Wiy bae Dhare
1 00 1 2 5 1_ 50 1. 7 5 DL Bas< Unn Seatmaue Lebd Wn Far Svetmeie Labd  Thacma Biacr  Biscd 311 fude )
we Orn gt [Pl [ryetl Quon taset Oxlpwt 3] 1:sr ﬂ-nn lau\ Oron  Ign  Oycet  Igwl Gy tnp et Juizel  lazut Ovtout
) Twee .84 Tagoe L 94 Tvru NF . quq \ NP lm NP H ) H.? Yorzas XP Tergwe _HP _7_.”5" kP Tireur
1750 RPM II\IPUT SPtED (HIGH SPEED SHAFT) ~ 1 2
- AL 3
) $13C 338 a1ls 17 2428 92 233 g 12 2372 8€3 732 3226 22 3°25 M1 £ 15¢3 } X
K 530 V00 -‘-\9': 3832 TZL8 3184 27 & 2332 59 172§ 3333 8 61 32135 322 2€¢8 : 4
‘e 4840 8§ 46732 336C 583 13384 853 2633 521 3034 3833 75C 4363 538 4C33 g
|
THY 478y 394 48T 55 ¥846 425 3257 7t 3 322 1€ 338 2593 3'87 472 2333 453 3473 N
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1150 RPM INPUT SPEED (HIGH SPEED SHAFT) .
754 3657 aaﬁ | 88 29;5 711 34adt 8C3 3895 824 473 B BA 4784 102 4977 5
€64 193: 87 447 318 514 3583 SBY 4«C% 6 68 4653 5 35 4455 750 5222 g
267 4263 81 Z 13898 3543 447 48C S0& 482 582 £304 5z 5074 5 4G 5835° B
332 405724 3 252 3iis 322 369E 342 2178 393 48305 376 34596 432 §o6g ) g
27 42¢3 120 2 J&dE 166 <22 350 =777 328 6235 23C 5139 180 3373
275 4283 €3 % 135 25 ¢ 128 ek 167 822 106 5733 321 5éz5 337 £1e%
2V 8360 653 , T 1 &TE 2°¢ ¢SE3_ 242 5274 28C 5065 _ 237 5802 118 4672
INPUT SPEED (HIGH SPEED SHAFT)
£57 4366 B35 S 6E 755 B5' 4324 £21 4126 150 4322 £ GE 4553 723 5732
0 4779 855 L ta 234z £ 2 4T & 5% 43¢]) 524 4594 521 15;7° g 78 3332
&0 5057 81 282 4829 & '] 42704 333 2373 4483 §724 433 5479 598 8267
7 %8 4857 ¢ % ' 746 4827 283 5220 ¢ £Led 211 £842 301 5852 242 €437
23 888 730 219 e532 2582 48272 247 5042 277 57%9 265 5547 2108 6373
2706 5172 694 i 202 523 225 5837 PERL -T2 248 e 237 6142 273 0€3
P46 4349 668 |1 78 53‘2 205 6"‘9 : ! 5’92 2 25 57&0 215 6428 7_.6-1:{ 13272

FI”A.I!OY'BSZ 4784 . 633 5usz 594 aBes 393 544 4436 u25 s'ot 57: 46‘3 £c1 65356
8C0! 818 7272, 515 €03C ¢4y 5194.85¢ | 400 4710 463 Y437 422 4246 ] 501 5995
920" £08 7792 422 8492 1382 5566:842 | 251 5401361 52131 363 56217 27¢ 5922
2199, 100 7512 3100 6260 | 257 5388 78 Y% 4987[ 273 5735 5 5224, 201 6272 2 :
9320 32 6nsY | 2.4 6487 | 2.06 5580 73d | 23 5894245 6547 224 5379 257 €36 2. < 7
9300, 240 7656 | 2.00 6380 |1 71 4697899 | 20t 8212,219 6970, 200 6384 | 229 7319 219 7005 252 €o
1)) vee ocBB) 138 5073 |0 18 4349871 | 174 6391 200 73571 183 8217 210 7124 0 7CY 7383 - 207 36
100 PP"z‘} INPUT SPEED (HIGH SPEED SHAFT)
E o | 2o 182 715015‘ P .
L 288 ' 1390 150 101531 v 24 ¢ pRNRY
L 2F 12040 108 9872, 90 BIFT . 1Y 708Y; Hd |
233 130300 94 138SE! 78 508D | 67 77&_5:&\ ' THERMAL RATING EQUALS MECHANICAL RATING..
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WORIA GEAR SPEED REDUCER
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REF. NO. REF. NO.
NO. PART NUMBER DESCRIPTION REQ. NC. PAAT NUMBER DESCRIPTION REQ.
1 PR S -z i z
P C: 2
2= Iures O
Coeszores 1
¢ Corezoves 00 |
: . )
< |
b 1
H 2
- 3
-z 1
2 K i
1
- tT <
' 3 4
7 2
2z L 4
2t w2 anz vorm gear ke re- - aom v mslmme
Plazed 13 Shain Tar LT : Fio'aceTent ¢f only cre EAREhERAE C 14TTC 1820, 1540
ma=bar w fgiL e 2n Lmsatstaiian, e e a IR I
3.47-14.72.012 13 NC v g 2
d ! "32TC. 134TC, 2732, 215, 21372, 215TC
2l R H h
£.47.08 3 1,
: : 2.6 3 'y
2 02-23-02698-452  KIT, REPAIR (!NCLUDES ITEMS 23-34) THESE ITEMS ARE AVAILABLE [N REPAIR XiT ONLY
3 Seal, lnpur Smafr . . . ., . ., 1 2 e Kev. P & W, Input Quill (Centinuad)
% end 14 Ciamerer Quill (C/R 13239) £-47-17-05-092 % sq x 1% for 1Y Diamerer Quill
1% Ciameter Quiii (Cy2 16113) 24717275127 ¥, 53 x (Y% for 133 Ciererer Quill
(3 Czmeter o WC/R 13212, - —
25 §-47-17-85-237 Simg Retamng 1 Troars NSJ i
24 5-74.21.25.2:3 Seal, Outout Shaft (C/R 16246) 29  B-47-17-85-06 Fing. Fetaiming i
1Seyle A recurres 2)
(Style 5 or C requires 1 37 02-23.225%.932 Casket, l~>ot Cap . . n
A 3-35.00-XLi2 Laznte 315 (EML Tude! 1
23 Koy, P& W (Y sa » 2 1 | 02-23.72231.452 Caier, Ourout Ceo 12
2 ey, PG W 1}y 23 x24) 1 -
, i 1% % 24 32 §£3.12-61.0M Piug Pipe, Sccker i} NPT) 4
21 Key, PGW Input Quill . . . . . . . 1 33, 8-63-12.5i-0C2 Bushing. Pipe (%5 x ) !
§-47-17-05-030 X, sa x 1% for ¥ & %" Diameter Quilt 34 £-£3-12-711.001 Piug. Ventez (Y NFT) |
PARTS ORDERING INFORMATION
Whena grzerng res azement Cr spare far's, chetw melal tag ©n e gear Law2 €yt v ans fuemisn ALL ©f the fClrawrg anioemat or
CENERAL SPECIFIC PHONE OR WRITE
1 Assemz, NuTher 4 6§ Paw “luTher 9 Nour Name Your reacest M5 City Sa'es Cthze o
2 Msce Nomder b T s Qasirct :n Aszee. Zo Tive Inzosing' Fiae Transmission Distebutse histed
3 Ram g Ty, Deosren & 8 Trama N mner i t~e Teiiaw Fages, cr the Factory Sales Othice
NOTE — \When mecre thar one Dart number 1§ hsted a‘fer a reterence number, exa~ine €3.~ e inz* o~ a@f, v 12 catermine whiih party ‘it your reed 25 will be

shipped “best way™ uress specihied
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Sorockets for N@ 6@ " Pitch ANSS Chain

Steel Single Sprockess with Split Toper Bushings
Tebie No. 1 HARDENED TEETH

,
Pt TE-R OIM«HEHS No. , DIMENSIONS :-Hl.
k UiNing g e N Yeza |- —e—m m—— - (R Y
Ne | O.side Prich Tootn \. H I ol Y L ’ ' C I H Suihing
Py a —_— e — b - . p— —t e i " —tmm——— . -
H60G 10 I 2767 | 2.4z7 10 3 4597 Lot g TOIH,T ! " 2° .6
H50G Y a G 2.96 - 1.EE2 " 3 A58 1 1l : N, 0 Y b2 .5
HEOM 11 H 2.96 | 2.682 1 3 450 | Dy, L sy 1%y | k¢ 2w 2
HE0G 120 G 3.25 2.R%3 12 3 453 1L, i 15 0 My 2 .6
HE0R12 H 3¢ > onm i 1 459 1. e ey S 2
b .. S
B _ R&PI3 Pt | 595 2934 13 4 459 2ny 0 > ‘.
HEOH 14 Hooars T lan 14 3 .459 o, b 20 A
HE60P 14 P11 374 3.371 1 I3 459 a8, 0 3 1.4
HSOH 15 R } 1.88 3.6C7 13 3 .459 10 N 252 1.4
HE0P15 Pl 3.98 2.607 15 4 .459 2y, ¢ 1 1.7
HECH 16 H 4.22 384 16 3 L4381 ti Sie 2i2 13
HEOR 16 Pt 422 3.344 6 4 439 29 C 3 1.8
He0H 17 M 4.45 2.082 17 1 259 . 11 i1, 2Lz 1.%
HECP17 P 446 42 17 4 .439 2%, ¢} 3 2
H60H 18 H 4.70 4,219 13 2 A9 ‘i Ve rA] 1.7
H&0P 18 P1 470 . L21d H 4 .459 2%y 0 3 2.2
HE0H 19 H 4.95 4.257 9 3 .459 157 I 2%z 1.9
HBOP19 P1 495 a.57 9 ¢ 859 0 2%, i 0 3 2.5
7 HB0R20 H 519 479 3 459 . 1o [N 2w 2.3
" HEOP 20 P1 5,19 470 k) 4 859 2%, ] 3 11
HE0Q20 Q1 519 ! 4.794 | ] 4 459 T 2i%, o iy 3.5
R&0M21m H §.43 5,010 21 3 485 iy Moy 2y 2.4
HEIP21 P 5.43 £.032 23 ¢ 45 24, b 3 2.9
HECQ21 Q1 543 5,022 2 4 459 21%y; 0 ity 3.6
H6OM22 H 5.87 se7e | 2 3 459 1Ly v, 212 2.6
HE07P 22 PI 5.67 5.270 22 4 439 2u, 0 3 3.2
HE3Q22 Qt 5.67 5,270 22 4 459 21y, Co0 atyg 4.0
HECH23a H €9y 5.503 23 1) 439 ity Ye 2t2 2.8
HESP23 -2} 5.91 5,563 23 4 459 2%, o 3 3.5
H§0Q23 [o} 5.91 5.503 23 4 459 2:%, B 4Ly 4.1
H501-24 5] 6.15 - 5746 24 31 L4398 R P 3.0
HBCP24 P 6.15 5.746 24 4 ) .39 0 3 3.8
HECQ24 Q1 6.15 5,745 24 4 489 3 0 iy 4.5
HBOR25a4 | H 6.29 5984 | 25 3| ess iy K 242 3.4
HEQPZ5 P 6.29 5984 | 25 & | sy 23 ° 3 41
HE0Q25 Q1 5.29 ¢.984 23 4 439 2% 0 4ts 5.9
HEQH 2688 H €.82 6.222 26 3 459 142 Y 2t 2 3.8
HB&0P26 Pt 6.63  6.222 2% 4 L4589 2%, o} 3 4.3
HE0Q 26 Q1 5.63 . 6.222 26 4 .459 29%; .0 Aty 6.2
H50M27ax H 6.87 6.260 7 3 48§ ¢ iLp oL, 21y 4.1
v HE0P 27 Py §.87 €.460 27 4 453 My 6 3 4.5
H50Q27 Qt 6.87 6.480 27 < 259 2'Y; ©0 sly 6.4
- HEON2ZBL| M 7.4% 6.659 23 3 .45 1iz . M V2 4.5
HEQP 28 1 7.1 §.399 P 4 489 24 to0 2 4.9
Heon 28 o} 7.1 5.699 2 4 EQ N 2T%, o0 aia 6.9
HEOH 2934 H 7.35 6.927 29 3 L4589 iy [T 22 4.8
HECQ29 o1 7.25  :6.937 29 4 859 12Ty, s o0 Aly 7.1
-1 HEOH3CA H 789 7.475 30 3 459 1Ly : g r ] K 2\ 5.1
HEGP 20 Py 7.59 | 7.175 30 4 459 2%, “ © 0 3. 5.6
HMEOG3d | Q1 | P85 7475 ’ B | o4 459 - 27n, C2% |0 s 7.6
. . I 1 .
4Tronrmittod torqus muil not saceed 2508 In.-lbs for thase sizas
Table No. 2 Steel Single Sprocke?s with Split Taper Bushings
[
O(AMETERS CiaENSIONS Wi,
:f” Juihing L——Y—JrNa"h Type T T L
° Ouida 1 P.eh e 1 ot L, Y < Bushing
£0G 10 G 2.76" !2.427-' 10 3 aggm Lo st Mt 1 K, 27 .6
6CH 11 R 296 2662 1 3 450 DL PO L S T O 4 7
oM 12 H 3.25 j 2.893 12 k3 NI P 1 14, | % | 20 .8
60H 132 H 245 13134 1 3 453 Ny ’/,, LY. o 24z .8
! &GP 13 P1 245 ' 2134 13 a L45% 24, 1%, 11 ] 0 | 1.1
&OH 14 R 374 11373 14 3 ass | e "A..- oMo 2\: 1.0
- 60P 34 e1 278 3an 14 3 459 2%, VMO, Ay 0 3 1.2
60K 15 H 3. 15 3 4s9 e Ve My b M 2\ 1.2
; ' |
tOP 135 P1 3. 15 PR RPYEN 2K, 1 1, | 1% ) 8 3 1.6
60215 3 4. 16 4 a5% 24, 1oy, 1'%, 0 3 2.0
0P 17 P1 4. 17 4 459 2% PR L 1Yy 0 3 22
£0P18 Pt 4. 18 4 459 2%, VR MR 0 3 2.4
80P 19 =3} 4. 19 4 459 2% VR 1N, 1 0 3 2.5
0P 20 P s. 20 3 459 2% 1'%, 1%, | o} 1 3.0
£60Q20 Q1 s 20 4 459 21, 2%, 0 4y 3.3
60P21 P 5, 21 W 59 24, V¥R 1%,y I 4 3 3.0
€0Q21 Q1 5. 21 4 459 2%, 24 2%, [s} v A8
P2 Py 5, 2 |aw | a5 | 22X, | t'%d | 1'% | O 3 s

S T D e
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Sprockets for N@a é@, 347 Pitch ANSI Chain - BT
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Table No. 1 Steel Single Sprockets with Split Taper Bushings — N
H - | -
Yot . DIAMETERS Ns : } :l CIMENSIONS I W - -
Neo Buihing Teatn D Lews
. Oun.de Poch < ! H (8 e » c N YuiNing
SMALLER SIZES ON PREVIOUS PAGE LT
60Q22 a 567  5.270° | 22 4 A9 2%, 2T 214" 0" al3” i .-
60P23 P1 5.91 . 5563 23 | sw | 450 2%, iy i 0 3 35 ~
60Q23 Q1 597 5.503 23 4 .458 2i%y, 21, 24, a ey L3 ©
€0P2¢ 3 6.15  5.746 25 | 4w | 439 2%, EEE PR Y 0 k] 3.9 s
€0Q24 Ql 6.15 | 5.726 24 4 <359 238y, 2t 2%y: 0 it 4.5 . .-
60P28 P1 6.39  5.934 25 | aw | 439 2Y, FEE PR LN 0 3 4.3 PO
60Q2s ' 6.39  5.984 25 | 4w | 453 2:%, 2t 214, 0 a1y 6.0 b o
60P26 P1 6.63 6.222 26 aw KH) 2%, [N 115, 0 3 4.3 -
60Q26 Q1 6.63  6.222 26 | 4w | 439 %y 22 2': 0 4ty 6.4 LA
80,27 P1 6.87 §.460 27 4w 455 2%, 1 1 14y o 3 4.6 emr s
£Q7 al 6.87  6.360 27 04w |39 2%, 2ty 2% 0 i1y 5.6
60PZ3 Pt 701 6.699 28 | LW | 439 231, 193¢, 11y 0 3 <0
60Q23 Qt T 6.699 283 1 dw | 439 21ty 22 PAIN 0 alg 6.9 R,
60Q29 Qt 7.25 8837 | 29 | s | a2 24y, 0 4ty 7.3 - s .
60P20 P1 789 7073 30 G Sw |2 2%, [ER TR RES 0 3 5.8 T
3
60QX [e}} 7.5 7.0t | 30 1w 459 274y 2 2%y 0 aty 7.7 — N
£0Q31 ar [ 72y 7o fawopoase o 2ny 2 24y 0 o 7.8 D
6€Qz2 Qs 8.07 785z ) 22 Jaw | o5y 20y, 2 24y, 0 ay 1oes ==
50Q33 Q1 823 7.8%¢ 33 1 oaw poag9 203y, 2i 2 FARS 0 aly |87 -
60Q34 a1 8.54 8.’¢ MW 433 PN 2 275 < s 9 _—
e Q1 8.73  3.367 25 4w | 439 2034 21, 24, 0 a3 -
. Q1 9.02  8.505 15 | 4w | 459 27, 21y 21, 0 aly | 99 o
[ Qi 9.26 8.84 37 RV 459 273, 2v2 21y, 0 4Ly 3.3 L !
60Q2 Q1 9.50 9.082 | 38 4.\ 459 233, 213 214, 0 &l 10.6 .
60Q3 Q1 9.74 9.221 39 KRYY 459 2:%, 212 239, 0 aly T
! - s -
60Q40 Q1 9.93  9.559 0| aw | a9 20, 24 2%y 0 sba o116 R
£0Q41 Qr | 1022 9.798 49| 4w [ oes9 2:4y, 219 2, 0 4ty 1.9 )
£0Q42 =3 10.46 1 10.036 2 | 4w 430 214, 27 2% 0 ERE] 12.6
£00423 Qi | 10.70 {10.275 a3 aw |50 2%, 2:2 2%, 0 tig 125 3
£0Q4e Q1 | 1084 10813 | e e L 2% 2 2 0 SO LIl T
£0Q45 Qr [ 1mas ooz b | aw e 2%, e 24 o s 139 -
ecaesa Q1 | 1142 [ 10.9%0 1€ ¢ aws ) 2%y, e 2% 0 4l 141 .
£CQ47 Q1 11.65 1 11.229 47 anw ) 4y 214, oe 2%y 0 el 16.3 L ere——
a3t Qt | 11.89 |} 3 | 4w 439 283, P29 2% 0 ALy 16.4 LRI
£2Qesa Q1 | 1213 fe | a. | 43% 28ty P (T o it - 163 — -
£0G58 Qv | 1227 I 500 4w | 459 27 214, 0 s | 169 S
&Qs)a Q1 12.61 l St oAy 459 2% 21, 0 Aty ‘ 17.9 o
60Q52a Q1 12.85 52 1 anw 9 21 249, 0 &Lla 17.5 -
was | ar [ 1309 R R =y
E0Q54 (=} 13.33 Y ENFV 2uz 2%y; 0 et 19.4 !
€CQ%s Qs | 2.8 se | s ! 2t 2y, o she 203 b
oGBS Q1 14.04 27 aaw ! Uy 2y 0 iy 207 - - =
60Q e Qs 13.23 bos e | Ay 2; 0 e o274 S A
€0Q5%9 [«}) 14.52 CoSe W it 24, 3 e 220
14.23 80 i 4wy ) 2% 2%y 0 4Ly . 2.9
. i
15.72 6 1 otav i k%) 2%, ' O <ty | 23.8 Boro Range
15.96 55 1 oa.s 23 2%, 0 il | 284 i ge
18.43 i 67 | oo 2 214, 0 Ll 7.9 Takle No. 2
16.67 - 63 ‘ cw | F1%! 2%, 0 4Ly 2.7
17.12 70 1w ) 22 2%y, 0 Eie) 30.9 8u1hing Bore Ronge
: | Bere TomET
a2 ! 70 | 4w | 459 27 2%, | ¢ | 5% 318 p1 e — 12"
17.63 | 72 | 4y T I 2w, 2% O <l 31.8 Q1 Y o— 2'4
17.63 T2 | 4w 459 23 2%, |0 533 A Ri 1y — ¥
18.48 75 | ews | oasn 2n | 2% ‘ 0 i 5% | 278
19.84 8 | 4w | G Doy o2k o | am | 31 ,
19.54 20 | & | Laso | I Tz 1 2%, - i £ 413 Standcrd Keyscats
20.43 za | 4w | oasy |27y, oz 2%, | 0 4Ly 41.¢
20.49 B4 | 4w | 433 | 3%, A TR Iosy 4.3 Table Na. 3
21.93 %0 2y 438 ¢ 1y, 2 | 2%, o] LA 51.0
2212 s aw (459 L2y, 2in i 2%, I 5V 58.4 Bore 2raga ¥arivol
"— - Lo7x We®
agp ' 21y, 2 2%, a | 4 4.0 vaT— He el
<50 _3%,_}__2% 2K, | 0\ &% 830 “:? —uf ‘ré,: o/
A4u9 T Tay 2% 7T 27R, 0T [ BM X 13y —122 He X %2
wsa | 2iny, 242 2%, 0 7 aby 73.0 1;_‘_1;‘4 P ox Ko
459 | 3%y 2% alt%: 0 5% 74.5 114, 2% Yz x W2
T STV 2V, | 2T, 0 1353 7.7 fa —2% v 1 M.
. . . —~4 g X M
. T & Ae
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Single Source for a Complete Drive

SHUNT WOUND BC MOTCRS

, Hp RPM FRAME HCLOSURE
(18 VDC Armatuse, 200 VDC Field)
1 2500 1450TC .- . TEFG .. s
P 1759 146ATC CTEFC ™~
1150 148ATC TEFC
1% 2500 148ATC TEFC.
1750 183ATCZ TENV -
1750 148ATC TEFC
1150 1412ATC TEFC
2 2500 | 142ATC TEFC
1750 .18SATCZ TENY
D 148ATC - 5 TeFC . = -
T1892ATC FF <

".941247C =

2 I0ATC
DS

: N[ 3!

S IATIES AT 1T ES T A ]
qhukER INDUSTEIAL

i
j

.
: 5
é{-ﬂa CIWISION CF EMERSON ELECTRIC €O. I
;‘-)_"-"5;"“\‘? 3036 Alt Boulevard, Grand Island. NY 14072 F7] ==
Bfemio®l 716/773-2321 Telex: 91-6459 B 01
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- DC DRIVES

= Industrial Controls FOCUS

FOCUS 1

DIMENSIONS

OUTLINE AND MOUNTING
DIMENSION DATA

FOCUS 1 ENCLOSED CONTROL
PRINT #2400-3005

) I |

OUTLINE AND MOUNTING
DIMENSION DATA

N
el
e |

> . R | rj P
FOCUS 1 CHASSIS CONTROL > J J P - )
PRINT #2400-3006 , (e o
3 Rl ~ é‘\;tn : 2?
H: |~ a0 (3 G
00 :‘ié_il 0 ) %Q
v Eae, iz
== il o 7R
v

._.._l:“ 10 ()
J__?TJF [ -
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=RAIzRS R DC DRIVES
industrial Controls FOCUS

SPECIFICATIONS
FOCUS 1 FOCUS 2 FOCUS 2
Enciored Chatsly Enclosed Doad Froni Chatas
Power Ratings
Reconneclable Dual Voltage
120V 1741 HP y/4-1 HP 141 RP
240V 1/2-2 HP 1,2-2 HP 12-2HP
Single Vollage
240V - 3-S5 HP 3-5 HP
Qulpul Voltage-Arm/Field 120V 1/4-1 RP 80/100VDC | 120V 1/4-1 HP 80/100 VOC 120V[t 4-1HP 20 100 VDC
240V 1/2-2 HP 180/200 VDC | 240V 1/2-5 HP 180/200 VOC  240Y|1-2-5 HP 180 200 VOC
Drive Service Factor 1.0 Max Rating 1.0 Max Rating 1.0 Max Rating
Adjustments
Max Speed 70-115% 70-120% 70-120%
Min Speed 0- 30% 0- 30% 0- 30%
IR Compensation 0- 20% 0- 20% - 20%
Current Limit fixed 150% 0-150% 0-150%
Selectable tn
Ranges
Acceleration/Deceleration Fixed Accel 0-30 Linear 0-30 Linear
2-3 Sec.
Operator Functions
Speed Adjust STO. ST0. STO.
Power on/of! STD. Cust. Supl. STD. Option Kit Cus Suppliec
Run/Stop STOD. Cust. Supl. SYD. Cust. Supl. Cus Sucpleda
RunzJog N/A STD. Cust. Supl. Cus. Supphed
Forwarg/Reverse Option Kit Option Kit Opnon Kit
Auto/Manual N/A Option Kil O¢tion KiZ
External Current Limit N/A Option Kit Option KilZ
Enclosure
NEMA 1 STD. Exceeded Exceeded w.
Op Kiul
NEMA 4 ang 12 Oplion Kit STD. Opticn Knt STD
Customer Programmable —
Input Volage (1/4-2HP only) STD. STD STD
Current Limit 3 Ranges 3 Ranges 3 Ranges
Feedback HI/LO Armature HI/MED/LO HI MED LO
Armature/Tach Armature Tach
Regulation Moae Speed/Torque Speed’/Torque Speed Torque
(©Speed Regulation
Armature Voltage w/
95% Loag Change 2-5% 2-5% 2-5%
Tach Feedback AC.'.CC N/A 1% 13
Operating Conditions
Aldude (wro De-rating) 3300 FL. 3300 Ft., 3300 F1
Ambient Temp 0-40°C 0-35°C 0-40°C- 0-55°C 0-35°C
TENV Enclosure Volume
Requirement for
Chassis unit — 8C0 cu (n/HP - 800 cu in‘HP 803 cuin HP
Line Vollage Variation —10% Z10% T 10%:
Frequency Vanation 48-62 Hz 48-62 Rz 23-62 H2
Qverload Capacity
(As a percent of 150% (1 minote) 150% (Y minule) 130%¢ /1 minute)
Max Rating) .
Elliciency
Control (minimum) 98% 98% Q8%
Onive (typical) 86% 86% 86°%
Option Kits
M’ Contaclor Yes Yes Yes
M' Contactor w/ No Yes Yes
aux. cont.
Oynamic Braking Yes Yes Yes
Reversing Yes Yes Yes
NEMA ¢ and 12 Yes N/A ST0 Yes N-A
Signal Follower No Yes Q\Yes
External Current Limit No Yes Yes
Torque Taper No Yes QvYes
Jog a1 Separately
Agjustable Prese! Speed No Yes CYes
Master Reterenc? No Yes Yes
Dead Front Yes NA Yes Yes N A
L Optlion Mounting Panel - No No Yes

“i_For 301 OYher vanabdies
volage regulsled-changes vp lo 15% of 10D speed ¢an resull rom lemper3iure roftage and HeQuendy vAnshony pluy gnn
% ROTE) — These GDIOAS Can bt used wilh INe Ch25313 MOUNI CONYO! ROwever AIned MOuALNQ NG 1NIELONNECTION MuUsl D¢ 007e Dy Customer
Ophion Mounling Panc! (PN 2450- F048) 101 vse Wil INE CA2S3:3 MOUNT LONITOI PTOWIOES MOUNIING 3DACE o1 e1iner Ine Reversing o1 Aimatuce Contacior
Oplion Kiis ang Ine D 8 Opnon Xl

1me

‘C1-14
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NEMA “C” FLANGE -~ .~
~ SOLID OUTPUT sr..tgg?" T A

DIOLO @@ @ 0XOJO) \‘\\\ o o "'
B Q \ | !! l@ ; . R
0 ’

/ﬁg% i/’/\

._
4
—

[
\
d

R2F. NO. REF. NO.
NO. PART NUMBER oescatPTIoN RzZa. RO. PART NUMDCR OESCRIFTICN RZQ.
1 T2-25.Cl€3E-210 Haging ... . . . . . . « . ... 1} K- . W= (Cortines: .

ce- i T Ree
& . Ca, Output . . . . . . ... .. 2 z PR
22.25-01€34-2'0 Open iSnie A Recuires 2) : 2
iStyie 5 or C requires 1) 22- H
225020210 Closed (Sn'e 8 or C requires 1) 02 z
3 Cap, Coen t-zut : i & s
A Can, Cuzses -zt R o
4 Flange, Mcwcr . P | 5 1
(S6C. 143TC, 1457C, 1¢2C, 1840
5 Skaft, Imput . . . . 0 L . ..
222230210 34" Diameter Quitt {360)
22-22.I3315-21C %" Diameter Quul .. .
(1337C, '43TC. 122C,18%C)
€ 12.22.722538.210 Spazer. lrous Srafs - P
7 Shaft Cutst . . Lo o
Style A Doub’e Ectemg'on? .
Style 8 or C iSi~g’e Zxtens:zn) R -2.
CAUTION — Hub City recommends tha: betn tne worm and worm gear be ra. : l
© 382 T I0TAN MAvemUM nte YrQ™ T reCaces LTt msEnatem™itt [t ¢ . ¢72 : e
MmemI2 o Do ress Y in 3 unsatstaztin e
- 4
g L. Wormrm Lo T | = 4
2.3 2 5.1 Ratis = é
2.3 131 Rane ’ i
13 32-23.02639-210  KIT, REPAIR (INCLUDES [TEAIS T3.30)- THESI ITEMS ARE AVAILAELE IN REPAIR KIT ONLY
19 3-74-21.5-017  Sed, tnput ShEF (C/R13S35) . . . . . | 2% S.47-17-86.0 1
X §.74-21-25-006  Sea), Quiput Shaf? (C/R £550) T 2.47-17-85-084 !
(Stde A rscéires 2) %ﬁ ':;2 6_31‘;;0 l?
(Style B ¢ ires 1) .- 2BA 2 2C-012
s = 7 E201E I RN
D BTG50 . Key K ndE) ..o ] 23 g-63-1261-03 Plug. Pine. Socket (M NPT) . .l . 4.
2 8371705199 . Key. Ghga x 14}, e ) D, 8-63-1251-00 Bushing Pipe 42 %) . . . .. .. b
23 SAG11-6-080,\; KerOhex 1Y S 30 8-A2-12.71.001 Plug, Veried (3§ NPTY | . . ., oon B :
PARTS ORDERING INFORMATION (
When ordering replacement cor spare parts, check metal t2g o the gaer case of your uvnit and fumish ALL of tre foiowing information:
GENERAL SPECIFIZ PHONE OR WRITE
1. Assembly Number 4. Styte 6. Part Number 9. Your Name, Your nearest Hub City Sales Office cr
2 Madel Number S. Shipping Code 7 Complere Cesznstion Address, Zip Code, Industnal Fower Trarmmission Distributar lis:ted
3. Ratic 8. Quentity D=mired ard Phons Number in the Yellon Pages. or the Factory Sales Office,

NOTZ — When mome then one pent mumber s fisted chten o aReITR T, exsming exch descripticn carefully © Zetermine which perts fit your need  Ports i be
- chipped "Dest wxy™ waless spetifieel CWIITTS LI Sl -3 - = e -

- . A by .
Fom PL214-8L . ... . . - - s Np 3L L, T e Uto M USA - -



Type A" Stoel Plato Sprockess

Post [Ouf‘:ml Paich Ho. s-;-q—’ B T oy, Per { cu,,_,, Sren Ne. ! Cioch T [ w,
h‘(o Cia Dia Teoth BN’I INea ) ! Lbs Ne. 5 3N Oie. Testh | Boro jiNom.) | Low.
" N _— 1 —_ e - B IR U
1,0 ) 2887 ) 67 (| 40AT2 ];‘,-,x_- TTas - 12 3= e sz
w3 o4 8.4 S0AT3a [ '233 12009 | oms ot 34 ' 82
W .23+ |61 [l a0As0 |30z hi2735 | a0 vy 288, 58
) 284 63 H OAZA ,465 12.736 ‘ 84 ! 254 118
) ‘ 234 1 6.5 10A%3 P a2 1czz7 o, 50 1 L Z88 129
Y 231 | a7 [l 40a95e 1z.4c hsaz ¢ oes 1T 284 14a
Yoo | 284 3 6.9 i nDASE |15.57 12281 ! 96 1 . .28 a5
Ny, 2% 7.2 a2 11853 1e 235 102 1 234 ' 15.6
w b zmme o7l conriz etz mes iz 234 ) 183
Loz I 76 «wAarzo ! 1339 11910t ¢ 120 1 28B4 23.0
w w76 | ! | ‘ , : !
Teble Ne 2 Steel Single Type "B Minimurm Beie Sprockets
S1amETERS | ] oot | CimINSIONS
—— - i e el e . ey
O r — — — T .
. h Troe : ) . -
Cyonce | P TN'“ i l (ST Mot T ' o [ W tes.
B 1,307 g | 8 [ g Lt | L2ee” %g” BwLT L IMTY K
57 1,452 s e | b o2Es e By itat 2
1.84 1618 9 a 1w o |z ‘3 Iy Nt 2
2.00 1.775 1 [ T VS P R =8 s 1%y 1At 3
217 11932 12 <] ‘ 2 | 1 284 Ty Py 1%t .4
2.3 2.C39 13 ) a ' 14 1 .284 T3 [ SO 78 § .5
2.43 2.247 4 . B | O O 1 ) 284 Ty sy b1t 5
2.85 2,608 5 1B | 12 14 784 g 1%, .21 7
2.8 2.5¢3 16 8 I % sya o boL2es 13 1%, 1 2%, .B
29% 2. 17 8 Y 1%, ] 224 Ta " 2%, -9
3.4 2.879 i | B ' o g | 234 Ty 1%, 2y 1.1
:.30 3.038 19 1 8 ] 1%n - i) g, - 242 1.3
385 3196 20 B - | T2m4 1 1y, 2V 1.4
3.62 3.355 2 g = ine 124 1 Wy 2w .5
3.7% 3.3'3 ] 2 T thg ! .oEs 1 My L2 1.€
2.9¢ 1.572 r | ew i 4 vy | 284 3 N, i 1.7
4.0 e | o2 1 oBaw e 1y 284 3 3 212 5.8
4.26 3.383 2z B.w %2 189 384 1 Xy 2%z t.9
4,42 tia b2 E.-W x T .84 i 2 2ig 2.0
4.58 4207 127 B.v/ | 22 132 284 1 e 242 2.0
4.74 4,465 3 B:w M 5 284 1 2 2t 2.2
4.9¢ 4.625 B B.w | %z 5y 284 1 3 24, .23
5.06 4,783 0 B.wW 2 1ty 224 1 2 212 2.4
522 4842 31 8.\ 2 FEEY 724 1 2y AP 2.5
5.28 5,101 12 B-'W I 2 .234 i X, 3 P 3.0
.54 5.250 23 ewW ;. Sa 2 224 ) 1. 3 ;34
570 5413 21 8.w | 5y 2 284 1 3 2 3.2
5.86 5573 35 B8.w | 3 2 284 1 g 3 3.3
6.C2 £.737 36 B-W s 2 284 1 2 3 3.4
5.18 5.856 17 B\ 3 2 2B 1 2 3.6
6.23 5.055 33 B.W 3 2 284 5 2 3.6
6.49 6.214 39 8.wW 1, 2 .284 1 3 2.9
6.65 6.372 Q B8.W b 253 284 1‘[1, i f,g
6.21 6.532 41 B.W 1 3 2%z .28% 1 ) .
6.97 6.631 42 6w Mo, 2% .234 la 4.
7.13 5.£50 43 B.W o 2 284 13 43
7.29 7.009 24 B.w/ 3 2%y 284 i 4.5
7.45 7.168 43 8-w A 2% 234 S 4.5
7.61 7.227 'Y B.w/ Ay e 224 RREY 4.8
7.7 7.386 47 B-wW B 25y 2 iia 4.9
7.93 7.645 43 8.w M 22y | .z Ly 5.1
8.09 7.804 49 B.w 2 Fey s 0 6.0
8.25 7.963 50 B.w | 233 224 Ly 6.2
3.41 8.122 51 B.W { 2 2% 284 1ty 6.3
5.57 8.231 52 8w | ' ,234 1S €.5
2.7 8.440 53 B-w l ;- 2% fé :tx g.g
3.89 B.592 54 a.w s 2% 234 2 :
9.04 8.758 55 B.W ] 3 2% .25 119 2.0
3.20 8.917 56 B.v/ I 2% | o 1te 7.2
9.26 9.076 57 B-W ;3 2y 234 L% 7.4
932 9.226 53 B.wW ¥ sy 234 1t 7.8
9.62 9.335 53 8.W 3y 2% 2R 1ty 7.7
9.84 9.554 60 B.W 1 242 234 1l 7.7
10.48 10.190 &4 B.wW | 34 Zte % :t: g.;
. RES N 3 r3 -] .
0.64 . 10.239 65 Bow | 3 ‘.51 % . >
11.12 . 10.828 €8 B-W A Yl ‘i\.‘s ’.LII g
11.¢3 11.145 70 8.w i 2% 234 1p 9.
11.75 11.483 72 B.W 1 3 234 A 12-2
12.29 | 12.099 78 8./ 1 3 .22A 1l 1 A5
11.02 12.736 o) B-\W ) .3 234 1 W 12.0
13,80 ! 13372 ed B-W 1 | 3 224 1 13.
14.50 | 1437 o] B\ 1 |3 P~ S B DY 163;’
.41 118122 93 B8-wW 1 p 3 Picel { e 17.
15.57 ' 12,221 56 B-W 1 | 3 284 1A 17.7
16.53 13.228 "R B-W 1 3 SR B R 19.9
18,12 17.828 12 B8.W 3 1 234 | 14 224
19.39 l“"“" 120 LB-WJ 1 3 =) 4 223
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THREE PHASE — PERFORMANCE DATA
Toially-Enclosed, Fan-Cooled o KNERMA 48 thru 4457
1/6 Thru 200 H.P.

Fuft Amperea-4€0¢ Torque—Pound Feel % Effy | % Power Conn’l.
Load | NEMA Catalog V/inding Full Full Ark. Locked Full Factor Diagram

H.P. | R.P.M, ’_ﬂame Number Type Number ldle Lond Lccked Load Dwn. Load | Full Load | Number
1712|830 42 M3351 310M | 33424 6 6 | 12 25 1.3 1.2 54 62 10275
% 1140 42 M3352 - 316M | 33-930 - - - - - 55 70 10275

Y 1725 42 M37153 313M | 33-515 6 6 1.8 a8 1.8 1.8 44 a2 CD0A0s
% | 3450 42 M3354-- -| 313M | 33-674 3 .4 2.1 25 1.0 10 58 75 10275
% 1725 42 M3355 " - 3i6M | 33-423 - - - - - - 54 10283
v | 1155 |. 48 M3452 .+ 413M | 34315 5 6 2.4 .75 2.7 23 53 50 .10275
1 | 3450 42 43358 - - - - - - - - - - - 10275 — .
v 1730 43 M2454 - 410M | 34-895 5 65 2.9 75 34 2.6 - 83 35 10275 -
VA 1150 48 1A3455 . - 416M 34-241 6 7 3 1.125| & 4 50 a3 10275
Y, 1150 56 M3551 - 513M | 35-88 55 7 3.3 113 | 475 3.5 65 £2 10275
v 8650 56 M3532 516M | 35-91 75 8 3 1.5 3 3.9 57 51 10275 .
Y ,73475 18 | M2457. ai0M | 34-157 | 55 7 35 5 3 2.9 63 7 10275
% | 1730 48 M2458 . 473M | 34-884 3 7 3.8 1 47 | 37 €7 57 10275 -
v | 1730 | 7568 [*MI534c 413M |- 34-£84 -5 7°1—38 1-_|-"47 | —37 - |--67—\ 51 - —10275
| 1140 48 M3453- .3 4200 | 34-186 9 1 3.6 1.5 4.7 45 65 47 10275

Y 1140 : 513M | 35-89 7 8 3.9 1.5 5.5 425 67 s7 10275
% 865 520M | 35-92 1 1.2 4 2 8 6.8 €0 49 10275

¥ | 3440 410M | 34232 9 | -10 t 6 75 34 3.0 67 &3 10275 "
% | 2440 410M° | 34-232 8 |11 6 75 3.4 3.0 67 10275

v | 1730 416M | 32872 | .8 1.0 E.s s 7 5.3 74 €3 10275
% | 1730 A16M_ 34-872J ) 1.0 5.5 35 7 53 74 83 16275
w [ 114c 428M | 34-286 11 14 | 55 225 | 73 56 €8 51 10275
v | 1150 516M | 35-80 1.1 1.2 6 2.25 5.2 7.4 71 58 16275
% 865 528M | 35-5351 1.5 1.7 6 3 11 10 85 49 10275

_ ¥ | 8ss 614M | 36-111 1.2 1.3 4.9 3 9.2 5.9 69 57 10275

¥ | 3450 413M | 34258 | 8 1.3 8 1.925) 4.8 3.9 75 £0 10275
3 | 3485 413M | 34-255 ] 13 |78 1,13 | 45 4.0 75 73 16275
v | 1730 420M | 34-883 1.2 1.5 8.5 225 | 10 | 88 74 60 | 10275
y [ 1728 a20M | 31-883 1.2 1.5 | 105 225 | 975 | 95 74 6c | 1czis
y | 1130 524M | 35738 1.2 1.4 8.4 3338 | 134 5.8 72 70 10275
% |_1130 524M | 35-736 12 1.4 8.4 338 | 134 9.3 72 70 10275
¥ | 1150 614M_| 35-108 7.2 1.5 7.5 338 | s 8.3 75 [} 10275
% 850 6200 | 36112 1.5 18 | 675 25 12.3 8.9 72 30 10275

1 3435 416M | 34282 i1 | 7158 1.0 1.5 6.5 5.5 75 76 10275

1 [ 7ss 428M | 34-3254 13 1_31 135 3 13.7 1.5 75 54 16275
1 1735 428\ | 34-3253 1.3 18 | 135 3 13.7. 11.5 .75 €4 . 10275
1 1730 614M | 36101 1.0 16 | 105 11 8.6 s | 18 10275

1 1150 S24M | 35-1272 1.4 1.9 8 43 12 102 77 59 10275

1 1159 M3 524M | 35-1272 1.4 1.9 8 45 12 10.2 77 e 10275

1 1150 | - MsEod: 817M | 36-109 i4 1.9 10.5 45 | 152 12.2 83 es | 10275

A 850 | 1827 |-M3BITT" 23M | 36-1182 1.6 21 5 6 15 12 8s €5 10275

} €60 | 213 G700, & 717M | 37-81 18 | 23 95 6 16.4 1 70 35 10275
1| 3440 735s 516M | 35-82 14 23 16 225 | 9 8 74 5] 10275
1 | 3440 516M | 35-82 | 14 2.3 i5 225 | 9 3 74 50 10275
1% | 3269 | A1 | 36-103 1.0 2.3 18.5 225 | 85 7.2 72 87 | 10273
1y Lo17ss i 520M | 25v1206 7 24 | 17 45 | 38 14.4 78 57 10275
% 1735 520M 35W206 1.7 2.4 17 - 4.5 - 18 14.4 78 67 10275
1 1720 617M | 36-93 12 -] 24 45 45 |15 12.2 4 77 10275
15 | 1128 525M | 35-1273 1.8 2.5 10.6 6.75 | 186 17.6 73 66 10275
| 112s 528M | 35-1273 18 25 10.5 6.75 | 18.€ 17.6 78 5 102758
1y 1142 623M | 36-110 18 2.4 1425 6.75 | 212 152 84 73 10275
1| 1148 623 | 36-110 1.8 24 | 1425 675 | 21.2 162 84 # 73 10275
1y 850 628M | 36-3068 25 3.3 13 9 25 | ¢ —j 74 63 10275
1 840 ; 7200 | 37-82 285 | 34 | 142 o 26 178 71 62 10275 -
2 3440 56 |-M3585" - 5248 | 35-672 N zﬂ i75 3 8.6 52 76 89 10275

2 3240 | 1457 | 135557 s24M | 35-672 11 27 175 3 8.6 82 76 82 10275

2 3440 | 184 M3808 617M | 38-104 1«.0L 2.7 185 3 172 R LT 10275
2 Fmo 56 M35EN7 5234 | 35-872 1.8 305 | 21 6 23 194 80 74 10275

2 1730 | 145T | MB56BF" 526\ | 35-872 18 3.05 | 21 6 23 194 80 74 10275

2 1730 | 184 | "Mz308. 620M | 36-9¢ 15 3 20 6 22 15.8 a5 80 10275
2 1140 | 84T F—msmr 623k | 36-197 19 A 19 9 266 238 84 88 10275

2 1140 | 213 . |wazie | 7iim | 3779 | 22 34 s |9 28 22 78 70 10275
2 350 | 213T |:n370%87.- 725M | 37-83 30 E) 135 12 354 226 75 66 10275

2 850 | 215  |TM370%iilc|  726M | &___,_;Q__LL 135 12 354 226 75 66 10275 .

o For Low Voltage Ampere Vatue. Double ™e High Volitage Value.
** Class B Conlinuous Duty.
t Class F Continuous Dudy. |
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SERIES 130

MODEL 134

; “C” flange reducer — C-flange daslgn permlis motor shatt to be plugged dlrectly Into quill-typa

Input shaft permitting Installation in the smallest possible spaca.

© Input quill Is Parco-Lubrited and coated with Mclybdanum Disulfida tubricant to provide protec-

tlon egainst fretting corroslon.

WORWM GEAR RE

® Tecparroller bearings on low speod shaft. Doutle row ball baarlngs on high speed shait.

& Hub Clty Adjustable Base Kit featurlng elongated siots for mounting bolts and adjusting

scraws tor oase of positioning. (Refer to p2ge 24.)

Unlvorsal Base Kits to interchange with Boston, Browning, Ferfection, Ohio, Morse, and Win-

B)

smith. (Refer to page 25

. Slide Mounting Kits for side wall and ceiling mcunting. (Refer to page 26.)

~ Hub City Lubricant recommended. (Refer to page 326.)

RATING TABLE

| MECHANICAL RATING | THERMAL RATINgZ:
! ! SERVICE FACTCR : DESIGN OPTION vk
R £ B | - Saha
A . 1.00 1.25 1.60 | 1.75 | & .| eskun T
( Output Input Outout 1 Input Output lnpun Output | Input Jutput cy ; nout Owutput
o R.P.M. H.P. Torgua ‘ H.P. _Torquo H.P. Torcue I HP. Torgus % H.P. Yorqua
1750 RPM INPUT SPEED (HIGH SPEED SHAFT)
5 350.0 1.10 181 880 145 7851 122 629 103 s1a | [ 109 166
10 175.0 7510 235 577 181 501 L1157 412 129 a7.0 629 197
15 116.6 562 253 450 201 275 167 33¢ 149 8:.7 471 210
20 87.5 460 267 .368 214 307 178 263 153 80.6 420 244
30 58.3 337 259 270 207 228 173 - 193 148 710 292 224
40 43.8 .268 263 214 210 179 175 453 150 68.) | 263 258
50 35.0 224 259 L) 200 149 167 128 1421 62.0 | 22¢ 250
53 29.2 | 183 224 146 179 | 122 149 .1C5 128 | 56.7 l 183 224
: —
1150 RPM INPUT SPEED (MHIGH SPEED SHAFT)
5 230.0 845 212 676 170 663 141 507 127 91.6 =
10 115.c 553 261 442 209 .269 172 .33 157 85.1
15 76.8 .430 288 344 230 .237 192 .250 163 81.5
20 57.5 .349 303 279 242 233 202 © 199 173 78.2 THERMAL RATING EOU
MECHANICAL PATING
3¢ 38.3 .260 287 .208 238 173 198 549 170 69.5 , B>
<0 28.8 207 298 167 239 138 199 118 17¢ 55.7
50 23.0 74 284 139 227 116 189 099 162 59.6
{59 19.1 .140 253 I 112 202 093 169 .080 145 55.0
n y b X A
85C RFM INPUT SPEED (HIGH SPEED SHAFT)
5 170.0 677 228 542 182 451 152 .381 130 90.9
0 85.0 420 279 .352 223 293 186 251 159 8s.5
15 56.8 .344 307 275 2¢6 299 205 197 175 80.2 _ ALl
20 425 .230 322 .224 258 187 218 167 192 7.6 THERMAL RATING E£QUA
| a0 | 28.3 210 318 168 253 140 21 120 181 67.7
a0 212 167 316 134 253 A1 211 053 181 53.8
50 17.0 142 303 114 242 ce5 202 .081 173 52.6
60 141 108 253 086 202 072 169 082 145 52.7
8690 RPM INPUT SPEED (HIGH SPEED SHAFT)
r
5 138.C | 575 237 480 190 383 158 1334 138 00.3
10 63.0 ; .376 285 301 231 251 153 2%a 165 §4.2 :
15 260 29¢ 318 235 254 196 212 188 182 79.0 B ~ UALEE
20 ! es 28t 348 | 182 256 | 187 232 437 190 ?6.0 ] |HERI\:AL T(?IEN;AE?NG 2
[ ! l ! i . e ! MECHAN T g
130 20 ! 183 328 1 .45 02 ] 122 219 1G> ‘8 cs i :
] 40 | 17.2 | .\4B 327 a7 262 08?7 218 .083 187 % Esas
| so | 13.8 | ioa 312 099 250 083 208 07: 178 | 55.1
' &0 [ 175 1 092 283 074 202 061 169 n53 145 | 502 L
00 RPM iNPUT SPEED (HIGH SPEED SHAFT)
1 n?": llz‘ ' ,IUI —U L
| s 200 169 273 087 213 | 073 viz | 082 156 i 785 |
"o ’ 10.0 078 128 260 262 | 050 219 043 187 | :?.: } Au
15 66 062 359 050 287 | 041 239 035 205 | 2 U
' 20 5.0 L0351 372 * 041 292 r 034 248 ] 029 213 l 579 { THERMAL RATING ilcll‘J" A
P | | ass | MECHANICAL RA :
30 13 043 3i0 ] 034 296 0:3 247 | 025 211 |
a0 2.5 036 365 | 029 292 ! 024 243 o2 209 40.2
| so 20 .029 32 | 023 250 ;019 208 017 178 341
L_so 16 | 022 253 | 0138 202 | o018 169 013 145 30 4 o .

OVERMUNG LOAD-LOW SPEED SHAFT -

22

225 LBS AT CENTER POINT

OF SHAFT EXTENSION




YOk CEAR SPECD REDUCER

PARTS LIST

SERIES 130 .

NEMA “C" FLANGE -
SCLID CUTPUT SHAFT »

NO. Re7, NO.
w3, PART NUMBZR pESCRIPTION rza. NO.  PART NuwzER pESCRISTION Rz,
1 02-23-C1701-139 Hasing . . . . . . . . ... .. 1 & ... .. .. Wzm (Continued)
02-23.01524-125 40:1 Ratna
2 . Cep, Outut . . . . . . .. ... 2 2-23-0163%-130 5G.1 Raus
€2-23.01697-120 Open (Style A recuires 2) 02-25-C1683-130 631 Rano
(Style B or C requires 1)
2-23-02233-13C Clesed {Style B or C requires 1) - 2 Cear, Worm . . . . . . .. ... i
02-23-C2334-130 5:1 R
3 02.25-02509-180 Cep, Clesed Input . . ., . . . .. 1 (2.23.02965-130 1?)21 R‘::g
4 02.25-02508-180  Fiange, Mater (SEC) . . . . . . . . 1 @2-23-02596-130 151 Ratio
5  (2-23-02522.130 Shaft, Input (3" Dianetes Quil) ., . . . 1 02-23.02587-130 20:1 Ratio
§ 2-23-0zs1C-182 Bustuing, lnput Bearing . . . . . . . 1 02-23.02999-130 30:1 Rano
(2-23-025%0-130 40.1 Rato
T aiein ek e Sitersion) ' SEEE D
-23-0 - e te Extension 02-23-02592-132 : ti
Q2-23-02019-130 Style B or C (Single Extensien) 2 i
1 .32.20-58.8 , B Timk 18 . . ... 2
CAUTION — Hub City recommencs that both the werm and worm gear be re- I? gg%gg}i’é E:?e, Ee:;fx?g((‘ll’img%) ..... 2
placed 1o chtain mzumum life from the repaired urit.  Replacement of oniy one 12 8-32-1!.25.C09 Beanng, Ball (S202¢y . . . . . . . . 1
merrser will result in en unsstisfactery life. =
13 (2-23-C2859-180 Washer . . . . . . . . . ... 1
S omaemis VTieme ! 14 847-14.29-078 Scrow, Hee Cao (4 NC x %) . . . . . '
- - ;| Ratio s -47.14-04- ) cNCx %) ...
02-23.01574.130 1311 Rario B 47190402 v Hex Coo 14 NC x %
02-23-01676-130 15:1 Ratio 16  B-47.14.74.015 Srew, Hx Cao (4 NCx Y3i . . . . . 8
€2-23-01678-130 20:1 Pamo 17 E-47.14.04-0% Screw, Hex Cap (3 NCx vs . . . . . 4
02-23-01682-130 3C:1 Ratie 18 8-47-16-11-033 Washer, Lecking (337 Diameter) . . . . 4
P G23.02597-130  IT, TEPARR (I0TLUCES (TEMS 22-30) THESE ITEAS AAZ AVAILALE IN REPAIR XIT OMLY
0 8-74-21-25-018 Sed, trput St (CRSY) . . . . . 1 S 8-47.17-85-085 F.ng, Retaining {Truse S160-42) . . . . 1}
A 874-21-5-012 Sedl, Cutput Shaft (C/R 6200) 2B 847-17-85-08 Ring, Retaining (Trsore NSOOO-137) . . . 1
SN AT D) . 1 @BOIBMD  Casker, bt C . . . . . . . . . 10
R BAI-TF-16G - P, Sorog U %) .. ... .. L © B @-50168130 Tsket, Ot G . . .. .. - .10
S 5N-NGGEL ;K POEW S san Y . L L U ‘D 8-3-12-6104 P Pips, Sokst (NPT L L L L o @
27 341 NILEBY i Rep. PG W G a2 12) . .50 30 g-£-12-711mt Plyg, Vented (X NPT) . . . . . . . |
PARTS ORDERING INFORMATION
VWhen ordering replscement or spare parts, check metal tag on the gear czse of your unit and turmish ALL of the following information:
CENERAL SPECIFIC PHONE O WRITE
ssembly Number 4. Style 6. Part Number 9. Your Name, Your nearest Hub City Sales Office or
~ wicdel Number S. Shpping Code 7. Complete Description Address, Zip Code, Industrial Power Transmission Diseributor listed
3. Rano 8. Quannty Desired ond Phone Number in the Yeilow Pages, ¢ the Facrery Ssles Otfice.

NOTE — When mone than one part mumber is listed sfter a reference number, exam w exch description carefully to determine which parts fit your need  Parts will be

shitoed “best way™ unless specified.

Form PL-134-79

Litho in USA

MODEL 1387 </
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Standard Duty Ball Bearing Units
Series 3-200, 200

.:
\
.
(
=

Pillow Blocks; Castiron _
P3-U200H, P200. PL3-U200H, PH3-U200H, PL3-Y200N, P3-YZ00N
Alignable pillow blocks for shafi sizes %" through 4" (17-100 mm).
Open or closed end, and standard. high or low backing dimension.

Available with type H, type N, type E3, or felt contact
housing seals for grease lubrication.

SE R SR NAE T oA MR N R B

Load ratings'cn pages I-7 and t-8. -
Dimensions cn pages -8 through 1-14, )
Addltlonai informanon ch page 136, ) . -

Fianged Umt,;, 2 a*;d 4-bolt ST
FX3-U200H, FX3-YZ00N, F3-U200H, F200, F3-Y200N

Alignable 2-bolt units for shaft sizes V2" through 2%¢" (17-55 mm):

4-bolt units for shaft sizes 2" through 32" (17-85 mm). Open or

closed end, drilled bolt holes; and machined mounting surfaces. -
Fumished with ecceniiric cam or Spring collar, Available

with type H, type N or type c3, or housmg seals

to- ~rease lubrication. .

L. J ratings on pages I~7 arid 1-8. .
Dimensions on pages l-‘lSthroug‘a 1-19.
Additional iniormation on page 1-36. : ) --

rianged Cartridge Units:
FC3-Y200N, FC3-U200H, FC200 .

Alignabie units for shaft sizes 7" through 47 (25-100 mm). Open

or closed end, drilled bolt holes, and machined mounting-suriaces.
Availaple with type H, tvpe N, type E3 or felt centact housing

seals for grease lubrication. . -

Load raungs on pagss I-7 end l-sg o } -
Dimensions on pages 1-2D through 1-22.
Additioria! information on page [-36.

Takeup Units
T3-U2CON,-TH3-Y208N -
Alignable units for takeup applications with shaft sizes 2" through
276" (17-55 mm) with narrow cr wide slots. Open or closed end and

without irames, guides, or adjusting screws. Furnished with
lype N seals for grease tubricetion.

Loa ‘ir\gs"on'pages 17 and 1-8.
Simu  ons on pages 123 and 1-24.
Additional information on page 1-38




Standard Duty Bali Bearing Pillow Blocks
P3-U200N

Cast Iron Housing
Standard Backing Height
Alignable

Spring Locking Collar
Relubricatable
Wide Inner Ring

Dimensions (inches/mm)

T _Shat | Fillowblesk - _ o T - _ _
mm in., . Lipseals . ) _

T % .= P2U2B0BN ) o SN . S -
ST % i PB-UZICH 1%s 3% L 4% 7 1%=- 1% Y Ve 7 2% " 1% Y
S e TOP3URIIN - - L - -

37 T_P3-UZMITN 30.16 .€8.9 1175 27.78- 381 10 _.127 ~ 595 333 190

© ¥ P3U2IAN . 1% 8% - 5% - 1% 1% % - V- 2% 1% e

20 . P3-U24:20N 3334 954. 1302 32.54 381 10 127 659 381 175
) P3-U214NA ’ o T o ) ‘
1%e <~ P3-U215NG 1he” 4 U TTEFT 1By 1Y% - - W O 0 2% S A% T W
CL 1L p3UR1ENS : . . oE - :
25 . -P3-U24i25N% - 3651 101.6. 135.5- 3453 413 10 . -~ 1437 73.0 444 - 175 -7
S e BRumiN ) - S & _
- - J 2 - . - -
) J zaf;: E gﬁ;: [ 1'% 4% 6% e Bl e
] R 4 P3-Uzg20N ). . B .
30 P2-U2M3ON =~ 4286 117.5 160.3 841 -53.2 . 238
T- v ot FR-U220NA - - T SA T
S P3U22TNA - : aa .
13’;“ - Piifz-mﬂ . V. 4'%0 6% - 1% 1% TV oW Ba 2 e
1%e - 2 P3-U223M4 ‘ e s T ..
35 - F3-U2iM35NA 47.62 1254 161.9 4485. 476 ‘12~ 206 937 619 206
1% FI-UZ20ND 2 5% 7V 1P 1% Y e 4 2% s
40 - P3-U2M40NS 50.80 1355 1794 4842 7.6 12 . 206 1016 63.3 = 238
1% P3-U223Na ) : L :
16  P2-U227NA f 2% 5% Ve - 2% 2 YV e A% 2% %
- 1% - P2U228No ‘ : '
45 P3-U2M45NE 53.98 142.9 1822 5150 508 12 . 206 1095 730 222
h P3-UZ30NA ) - _ ’ ‘
1'%e  P2U2SINAG 2% 6%  Th . Tes 2% Y T . 4% T 3% T
2 F3-U2E32N- I -
50 - P3-UZMBONA 57.75 1556 2000 5318 540 72 222 1143 794  22.2
Pa-1z3218 s s o .
PP e R e Tl e e R 2
55 P3-U2MSSN:” 6250 171.4 2302 5715 603, 16 25.4
ovy T Pi-U223N , _ - y
2% P3-U233N M 21%s T/ Qe 2% 2% “a . Ui 5% 3234, 11
27%a F3-U230N
60 . = --P3-U2M50N 68.26 190.5 2413 6350 635 15 28.6 - 1385 96.0  27.0
3 Bold face ftems are normally avaitable from stock; pleass consult for availadilty of ron-siock itzms. 7 »

Lubfication fitting top size: for Ys" (17 mm) and smaller shafts, v4"-28 UNF; for all cther shalts, v&” PT.
_ o N lip seals standard. Hlzbyrinth seals available. :

-t Tclerance, +.G00" —.010° (+0.00 mm -0.25 mirm). - i - -

! - - & Aveilabte with £3 triple fip ceals. - ] R L
& Wicth dimension for closed end unit, )

_ -Selection guida. pagas I-5, i-6.

Lead ratings, pages 17, 1-8. : : = o o
- Additional Infgrmation, pege |-36. o - oo , , - %




Heavy Duty Ball Bearing Pillow Blocks
9 300, PE 300

, Cast Iron Housing

| Standard Backing Height
Fixed or Expansion

't Alignable

Spring Locking Collar
Relubricatable

U‘: A

it : o

il Dimension (inches/mm)

i Shatt Pillow bloek A L

HE dlamater number B c D £ F H — = m

i +.000" — 010" .

M nches  Fixed Expansion +0.00 =0.25mm Bolts Fixed Expansion

Jif 1% 5 6% 1% % % e 3% 3%e 1% %

}.i,;‘_ Yoo P12 PESI2 4108 1270 1651 37.31 444 12 206 77.8 810 413 222 214 266

18IS y ] .

i Ao obas EEIN m S 7 1% 2 Ve % 3% 3%m 2 % S 1'%

i » : 4762 139.7 177.6 4246 508 12 222 905 944 50.8 222 250 314

e 1 P316 PE 316

filt 1w Paws PE3) 2% 6% 8% 1% 2% Y% W 4% 4%  2%e 1%e 1% 1'%

il 1% P39 PE319f 5398  163.5 209.6 48.82 57.2 12 238 1032 108.0 58.7 27.0 290 357

i‘ i 1%  P320 PE 320

Al 1% paxn PE321| 2% Th 9% 2% 2% % 1 4% 4% e 1% 1% 1%

dlli 1% P32 PE32( 6032 187.3 2350 53.18 63.5 16 254 1143 1198 651 286 314 381

» ? 171a P 323 PE 323

Al 2% 8 10% 2%e 2% % 1%  SYe 5%z 3% 1% 1% 1%

itk e P34 PE3U  goes 2032 2572 5874 71.4 16 31.8 128.6 1326 77.8 31.8 353 40.9

§ S ‘;Egg‘;} 2% 8% 0% 2% 3 . % 1% 5% 5% 3% 1% 1% - 1%

iﬁ_h YA Pe oy 7302 2096 2604 6588 762 16 333 1397 1445 826 286 393 468

N

A H 3% 8% 1% 2% 3% % 1% 6 6%e 3%s 1Y 1Y 19

jlle e P PRI 7038 254 2826 7144 794 16 3¢9 1524 157.2 873 286 425 500

Ei‘»f}

mE 2. P32 ‘;Eg} 3vs 0% 12% 3% 3% % 1% 6% 6% 3% 1% 17m 2%

i . bows  Poase) 8890 2604 3207 7779 857 20 381 1683 173.0 1000 318 468 556
2% P 336 PE 338 3% 11% 13% 3%s 3% Y 1% 7 e 4%e Y 1'% 2%ae
2% P339~  PE339) 9208 2858 3492 84.14 952 20 41.0 177.8 182.6 1064 349 49.2 61.9
2"a P 343 PE 343 4 11'%e 14% 3'"%e 4% s 1% T8 8V 4% 1%e 2% 2%
2. P344  PE344]  101.60 3000 371.5 96.84 108.0 24 41.3 2000 204.0 120.6 39.7 57.2 66.7

v 12 15% 4% 4% % 1% B% 87m 4%s 1% 2%, 2%
2%e P 347 PE3A7 10705  304.8 384.2 103.98 1143 24 44.4 2127 2167 1254 41.3 603 69.8
3 P348  PE348) 4% 12V 15% 4% 4% T 1'%e 8% 9% S 1% 2% 3
3% P35 PE3S1[ 11589  371.2 3905 111.92117.5 24 49.2 2254 2342 144.5 41.3 659 76.2
3% P355  PE355) 5% 12% 16% 4'%e 5 1 2% 9% 10% 6 1% 2% 3% -
3,  P356  PE356f  130.18  327.0 409.6 125.47127.0 24 57.2 250.8 2604 1524 413 73.8 833
53V1e 14%: 17%e 5%s 5% 1 2% 11%e 11%e 7 1% 3%= 3"

3'%e P38 PESSS  J4445  368.3 439.7 141.20139.7 24 651 281.0 287.3 177.8 38.1 833 937

53 Bold face items are normally avallable from stock; please ccnsull for availability of non-stock items.
[ Lubrication fitting tap size: for all expansion units with 2%e” and smaller shafts, v."-28 UNF: (or other expansion units and ali fixed units, %" PT. -
¢ Width dimensicn for closed end unit.
Selection guide, pages 1-93, 1-94.
Load ratings, pages 1-95, I-96.
Additional information, page 1-105.
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2 standard Dhty Ball Bearing Pillow Blocks -
i -p-200- :

: Cast Iron Housmg

Alignable . 7
- Housing Type Seals - .
-Spring Locking Caltar . . \
Relubricatable - = =7 s \ '
Wide inner Ring ~ - - FS ¢
- __—: . - — = '_} \—,\\ //\\
- ;—' - E -

i% Dimensaons (mdvés/m:ﬁ)
pmcwbasc -

:«‘H‘m ’ 1'Vs Nz,
42.9

= 2%

T 730

.5$&Avrm3¥f'?.1%wbm§

o “‘N-g,_

8255 2254 29344_,73.02,‘32:5, 20 7349 . 1657 1175 :333 460 - 55,4

; 13- 3%, e

171 1 ’24..

3874 '7079‘




Additicnal Information

Series 3-U200, 3-Y200, 200
7~dard Duty Bail Bearing Units

‘Additional Features:

All 3-200 mounted units can be purchased
with formed sleel closed end caps on the
collar side which cover all retating
elements. Two bzaring seals are provided
with all open or closed end units on series
3-U200 ard 3-Y200. Clesed end units
require specially counter bored housings

. on thase series. On series 200 closed end
units one housing seal is replaced with the
closed end cap. Ciosed énd Units-are

- designated with the suffix C (i.e.-

p 3-U231HC). Shafting should not extend
-beyond the bearing inrer ring mare than
Y (3.2 mm) whﬁn-end uaps are to be

- used. . IR

Service instructions f¢r moenling are
included with each replacement bearing
and sheuld be carelfully followed: Series
200 replacement bearings are not

should be utilized 1o support the thrust so
that it is not transminted through the lockmg

collars. - =

prelubricated bul are coated with a mineral |mposed radiat loads should not exceed

base preservative and should be further
prolocted from moisture and dirt,
especially during installation.

Operation: _ -

Series 3-200 and 200 mounted uniis are -
prelubricated with a gosd quaiity o
peiroletm grease of No. 2 consistency .=
_ which has been tested for operationai -

" characteristics and stability for long shelf --

: Seiigs 3-200 and-200 moumed‘unrta have -~ iife. The service instructions packed with

“‘drilled or cored mounting bo't holes
suitable for the inch or-metric balts listed.
- Drilted holes will be 42" (0.8 mm) iarger

than the largest inch shown. -

E",'Sealed bearings can be replaced in series .

.23-200 mounted units. It is normally

I recommendead, however, that cemplete
" be repiaced to assure a good fit

U

%, bore. The same is true of series 200

mounted units with housing seals. =

each-uril provide guidelines for.
relubrication intervals and recommended
greases. The lubricant turnished'is
generally imited to an cperating .-
temperature range of —20°F to 200°F _.
29°C 10 93°C). The lip seals N and E3
shou'd be limited to e temperaiure Iecs .
than 225°F (707°C) o -

collars spacers, shaft shou}ders eic.

25% of bearing basic load rating: where
high speeds. thrust loads, of vibratory
loads are unavoidabdle, consull PT
Components, Inc.

Ta‘-(erS'
The mounting of 3-200 and 200 pillow

blocks on universal takeup frames is e - -
iltustrated on pages I-29 and 1-30. For - -

repiacement bearing units in takeups, .

specify takeup parnt number without pref'x -

. S and adjustment (i.e. TA3-U215N,

 NT3-U215N). Frames for takeup units must - :
- be securely fastened to their supports. =

Pa’iaumrngs.

.. Two-bolt FX heusings have fully machmed
.en the beanng O.D. and the housing ,- Where significant thrust loads are app lied.-_mounting:surfaces; for maximum stability,.”
- to Standard Duty Balt Bearing Units, th'UCt - ‘radial Joad ehOJId be a}ong center. hne of - _

bona S

“Tolerances - -

_;;Shaﬂ Biameter
- 22

Teolerance
Nomina! to .—.0005”

QY4 Nominal to —.0010”
217 mm-50 mm Nominal to —0.013 mm
y _755 mrn-100 mm Nominal to —0:025 mm

- CAUT{. a2
Z The above sheail tolerances

-+ are suitabie for loads up to .18C and L
“lile greater than 20.000 hours. For more

ff'_Recommerded S?‘*:« S

severe conditions, consult PT
Ccmponents, Inc. - .

The service life of a cellar mounted
bearing is largely dependent on shaft fit.
ang may e expected to apprcach
theoreticat Lic life only if the bearing is
press fitted lo a shatl. A stio fit mounting in
accordance with the shaf! tolerances
skowin in table wili provide generzally
acceptable service life on ncrmal
applicalions uncer iight lo moderate load -
and speed congitions. A shait tolerance
resulting in looser (its (such as_wiin

comimarcial shaftiné) may bs
- have greatly reduced reliability and
‘increasing problems of shaft fret wear,

bearing inner rirng fracture and shait
slippage. In general; looser fits than
recommended are feasible cnly for very -
light loading and lower speesds. Prototype

or field testing is strongly recommended if

loozer fits must be considersd.

Sha'ling should be designed for adeoua e

strength and stiffness for the int tended
application‘ It should be round, straight,

_frea of nicis and burrs and of correct size.

expected to -

At

'fWamén@' -

=The correct seiection of bearrngs or

-Mounted units requires that the magnitude

End nature of all loads. speeds, aligrment,

e mCL\r\rng operating requirements, and

_... Maintenance be adequately consicered.

: hhe selection of materials for-and design of

-housings, shahing, fasieners, seals and

-8Ccessories, as well as provisions for

Gtallahon and maintenance; raust follow -
éngineering principles.

“OUSlngs must be selected and installed
YU regard 1o the degree ard direction of

not be used under tension loads 2xcept -

- with edequate safely fact rs. For this

reason pillow blocks are bast suited {0
witnstangd radial loads passing through the
_ base. When heavy loads or shock lcads -
2re possible. it is most imoertant to mount
a unit so that the unit is directly and
substantially supperied other than through
its mounting belts. Y/here the iine of {otce
“ialls outside the base, such as with

" harizenial or uplift loads on pillow blocks, .

serious housing and fastener defisction or
failure may occur. Thase conditions may _
require designs using differznt materials,

& forces that will ecur. Housings should “astencrs, mounting design, stop bars, — - - ° -

elc., togetner with proper safety tactors.

When these conditicns are unavoidable, -
the PT.Components, Inc.. Link-Balt
Bearings DSVIoIOﬂ should be consulted.

uervrcernstructrons are p-ovrded_wrﬁ
shipments of bearings and are aveailable
cn request. Thase instruztions provide
detailed informztion o 2ic in the proper

" instaliaticn, cperation, and maintenance,
and should be carefully read and followed. _

Failure to do so may result in
unsatisfactory service as well as serious
personal injury or property damage.-
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Standard Duty Bali Bearing Fianged Units
F3-U200N

L3t Iron Housing
4-bolt Mounting
Alignable

Spring Locking Collar
Relubricatable

Wide Inner Ring

——F -SQUARE

Dimensions (inches/mm)

Al 4 i e

AIAANS Am o 5 - e T C Y T 8

Shah

Flanged unit

1 ‘A 8 D 3 F H J L M
diametar number Bolts °
mm  inches Lip seals
Ya F3-U2B03N
% F3-U210N 2% 2% 1Ye 3 Ya /e 1552 1%6 1%4a
e F3-U211N
17 F3-U2M17N 54.0 53.98 27.78 76.2 10 11.1 43.6 30.2 33.3
.Y F3-U212N 276 2Va 122 3% s /a 15904 1% 12
20 F3-U2M20N 61.9 63.50 32.54 85.87 10 11.1 48.8 34.9 38.1
Y F3-U214Na
‘He F3-U215N2 AV 2V 176 3% "he V2 156 17954 1%
1 #~F3-U216Na
25 - F3-U2M25Ne 68.3 69.85 34.53 95.2 10 12.7 49.2 36.9 44.4
1%e F3-U217N
:;//‘:, Eg:gg} g::j 3Yie 3% 1%a 4% V) s 29 1252 2V
1Y F3-U2E20N
30 F3-U2M30N 81.0 82.55 39.69 108.0 10 12.7 54.8 42.1 53.2
1% F3-U220Na
N .
A S 3% 3% 1% 4% % Yo 2% 1M 2%
17Aa F3-U223NA .
35 F3-U2M35NA 92.1 92.08 44.85 117.5 12 14.3 58.3 47.2 61.9
1Vs F3-U224Na 4 4 12/ 5V Y2 %s 2'%42 2 AT
40 F3-U2M40N2 101.6 101.60 48.42 130.2 12 14.3 62.7 50.8 68.3
1% F3-U226Na
1'% F3-U227N& } 4% 4% 2V 5% a Y 2364 2% 2%
1% F3-U228Na
45 F3-U2M45Na 108.0 104.78 51.59 136.5 12 15.9 64.7 54.0 73.0
1% F3-U230N2&
1'%e § F3-U231NA } 4% 4% 2Yx2 5% e % 2% 2%e 3V
2 F3-U2E32NA
50 F3-U2M50NA 114.3 111.12 53.18 142.9 12 15.9 69.8 55.6 79.4
2%6 gg;ggs? } 4% 5Y 24 6% % e 2864 2" 3%
55 F3-U2M55NA 125.4 130.18 57.15 1619 16 17.5 75.0 59.5 88.9
Ya F3-U/236N
2 F3-U238N 5% 5% 2% 67/ EZ3 "e 3%e4 2% 3%%s2
278 F3-U239N
60 F3-U2M60N 136.5 142.88 63.50 174.6 16 17.5 79.8 65.9 96.0

Bold face items are normally available from stock; pieasa consult tor availability of non-stock items.
Lubrication fitting tap siza: for *Vie” (17 mm) and smaller shafts, ¥4™:28 UNF: lor all other shafts, %" PT.

B N lip seals standard. H labyrinth seals available.
A Available with E3 triple lip seals.
¢ Width dimension for closed and unit.
*  lion guide, pages [-5, |I-6.
L. . ratings, pages 1-7, 1-8.
Additional information, page 1-36.
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Dial-Air™ PRESSURE REGULATORS

v Regulators are piston operated. internally pilot controlled.
use Betleville springs instead of the standard coil type, and are fast
-relieving. Units have balanced valves for superior regulation. unusually
8 large valves and valve seats. and precisely positioned aspirator tubes
3 which allow high airflow with steady pressure control-and minimal -
secondary-pressure grop. The carefully calculated :elationships of
piston area. valve area. and valve travel assure minimal fluctuaticns
in secondary pressures regardless of fluctuations in airflow. The
Regulator's easy-turning, nonrising, polycarbonate plastic

Dial-Air’

Dial-Air™

. adjustment kneb allows quick adjustments from minimum to maximum
pressure settings in less than one full turn. A lock knob is provided
to prevent the adjustment knob from creeping or vib:ating oft the

STANDARD Dial-Air™ REGULATOR
MODEL R21

Dial-kir’ Regulator Model R21 is available
in four pipe sizes. These models have-second-
ary pressure ranges of 2 to 160 psig {0.14 to
11 bar) and are seff-relieving. This -umt is
standard equipped with four pane! mounting
holes, 7" in diameter (.2137; 6 mm). It may be
mounted oa panels up to 1% (32 mm) thick.
This urit normally is used when matimum 2ir-
flews are less than 200 scfm (340 Nm/h:
based on 100-psig [7-bar] primary and 80-
psig [5.5-bar] secpondary pressures).
Maximum infet operating pre;‘sure and tem-
perature ratings are 300 psig (”l bar) an3

175 (79°C), :

Regulat

setting. Unmits also have field-adjustable “stops” that per
preseiting of cesired minimum or maximum pressures. The d
15 calibrated 1n S-psi (0.35-bar) pressure increments ang alsc
as a gauge while air pressure is on the system, eliminating 1
and installation of Separate aii-pressure gauges. Pressare ¢
on the dial will be accurate to the same degree as a norma
air-pressure pauge. !t gauges are desired, Ya"-MPT gauge pc
provided for this purpose on both frant and back of the un
either port also may be uysed as an additional regulated outle!
lower airflows are required. When urits are mounted. di
assembly can be turned easily to read from any directien.

1 oy 144."’,‘(

MODEL NO PléE SIZE PRESSURE RANGE

R21-02:000 | - Y NPT | 5-160 psig (0.4~11 bar)
(R21-03-000 [ % NPT | 5160 psig (0.4-11 Bar)
R21-04-000 L9 NPT | 5-150 psig (0.4~11 bar)
R21-06-000 % NPT | 5-160 psig (6,411 bar)

ERETHASOVIES ORVHIRAS] RS

L'uw-rreswre Range(Z -40 psig, G.2-3bar) ..... L
Tamper-Resistant Kit. Order part number RRP-35-585.

See sutfix designations below.
See pages 22 and 23 for more informatinn cn accessones.

JUMBO Dial4ir'™ REGULATOR
MODEL R31

Diai-Air™ Regulatar Model R31 is available
in three pipe sizes with a secondary pres.

~ sure range of 2 to 160 psig (0.14 to 11 bar)

and s self-relieving. It is standard equipped
with four penal mounting holes, .200" (5 mm)
in dizmeter. and may be mounted on panals
112 (32 mm) thick. The 22" (18 mm) models
are nérmally used when maxmum aidiows
are less than 400 scfm (680 Nm?3/r); the 17
(25 mm) models for airllews up to 600 scfm
{1020 Nm3/h): and the 1¥4" (32 mm) models for
arer s up te 700 scim (1190 Nm3/h; based
oni 100-psig | 7-bar) primary and 89-psig
[5.5:bar] secondary pressures). Maximum
inlet cperating pressure and temperature

RO e =
MOD‘LNU PIFESIZE | PRESSURE RANGE |

R31-06-000 32" NPT 5-15C psig (0.4--11 bar)
R31-08-000 17 NPT 5-160 psig {0.4-1) bar)
R31-0A-000 192" BPT 5-160 psiz (0.4-11 bar) |

;Low Pressure Range(2-40 psig. 0,2-3bari ... .. L
Tamper-Resistant Kit. Order part number RRP-95-585.

See sufiix designalions below. '
Sez pages 22 and 23 tor more information on accessones.

ratings are 300 psig {Zi barn) anc 175°F (79°C).

HIGR-FLOW Dial-Air™ REGULATER
MODEL R41

Di=LAir™ Regulator liodel R41 1s available
1n Two pipe sizes. Thase models have second-
ary pressure raeges of 2 o 160 psig (0.}4t0
11 bar) and are seli-relieving. The 12 models

are ncrmally used when manmqm cl..low

15 less thzn 1200 scim (2040 Nm3/h). and t

2 models are up to 1600 scim auflow (2720
h=*h, based en I00-n0sig [7 bat) primary
and 80-psi2 {5.5-bar| secordary pressures).
Maximum inlet operating pressure and tem-
oeiature ratings are 3C0 psig (21 bar) and
78F(79°C). e o

MODEL NO. | PIPE SIZE PRESSURE RANGE
R41-08-600 117" WPT 8-160 rsig (0.6 to 11 b2
R41-0C-000 | = 2°NPT 8-160 psig (0.5 to 11 ban

Los/- Pressur Rﬂnge (2-40 psig. O 2- 3bar) ...... L
Tampér-Kesisiant Kit. Ordes pari number RRP-93-585.

See sufiix designations below.-
See pages 22 2nd 23 for more 1niarmatisn on accessories.

}ams‘ SEE PAGES ¢s AsJ 25

To ordef' af‘ce<€or.cs o varzahons ms'aue'} 0f Sup--
3P0Y89ﬁ6t° Lodcd su?.tx letle in ‘pusition 6 o' model -

R T umber (e g 221-02-L00). For more tnfornahon see pages‘zz andZ TR
- To order BSP. PL pipe threads, add “C™-in position 4 or modernurrbev-(veg

R21-C2-00v). See page | furmodal numbenn ,ystem 3

DIMENSIONS. See page 33




lanual Operaled Selecior Valves
Position Maintained Contact (Detented)

‘nual selector valves use electrical type actuator These high flow valves can be used to directly operate
vicn .. standard enclosures. All selector valves are cylinders of up 10 2" bore diameter.
schanically detented. The valves are available with 10-32 or 1/4" push-in
2 position selectors are used to select between 2 function buttom ported or 1/8” NPT side ported bases.
modes of operation ie. on-off, run-jog, automatic-manuat,
-down, elc.

2 position detented selector valves are avaifable in 3-way’
port} and 4-way {5 port). versions.

With Standard Bottom Ported Base With Sida-Pcried 1/8” NPT Bass

V35 Key Operatad Selector Valve
position detented -

werated by rotating key. Use for
:urity or safety application. Key is
novable in botk positions, sugplied
th 2 keys. . .

V45 Knob Operated Selector Valve
“ion Detented - . -

perated by rotating selector knab.
se a5 general purpcse selector,

Vo5 Toggle Operated Selector Valve
' Position Detented
‘parated by switching toggle. Toggle

an be indexed 90° to provide up-down or
.de to side actuation,

\CCESSOR:ES =~

Jeck mounted Angle Brackets,
Jrder Part No. A4885. -

¥ing Guards are available for ute with
n>- ally operated vatves.

b} t No, A4886. .

Neck Mounted Angle Bracket

A




VALVE SELECTOR CHART

Valve with Standard S\iI: 'l’v ; ov::’:ﬂ
) Valve Valve Vaive Bottom Ported Bass Baso
Typea Configuration. Only 1/4” Kay
- L‘:f': Push-in 1/8" NPT
Fittings
KV35-Key Operated 3-Way KVv35-3 KV35-3-001 KV35-3-044 KV35-3-122
Selector Valve 4-Way KV35-5 KV35.5-001 KV35-5-044 KV35-5-122
KV45-Tum Knob - 3—&3? KV45-3 KV45-3-001 KV45-3-044 KV4:-3-122 ="
i SBIW Varve _vQ-YUaV' B KV‘45-5 3 K_V4§-5—OO1 KV45-5-044 K_V45-5-1 22
KV55-Toggle Switch 3Way KV55-3 KV55.3-001 | KV55-3044 | KV55-3-122
Selector Valve 4-Way KV55-5 KV35-5-001 KV55-5-044 KV55-5-122
SPECIFlCATIONS' ST S m e . - .
- b - Ot 120 = - PORT IDENTIFICATION
ressure anga' 0 i~ — _'-,...“'__.°— - - - - - - - -
Tenperaturs Range: 32° F‘t} 120°F L Bortem viaw of st?ndafd basa. ) Top view ot side-ported b:n
Flow Czpacity: Cv=.25, 13 CFM @ 80 psltoatmusohem : - ~a - ] - ° 37 -
Operating Media: Air or non-corrosrve non-toxic and non-flamable ’ g N
gasses - o - A %© 8 Y ™e -
Filtration: 50 Mrcron recommended - . % o A )
Lubrication: Lubricate for optimum life expectancy"Use Shell = - || 2 N o) -

Tellus 25, Mobile DTE-25 (light) or equivalent, Do NotUse--- - .- . .
fire resistant oils, or oxlrcontaxmng phosphata esters, Soep fillers,. - - . L= . E —rrer
graphite or silicones. . . - - i L ] o (O td, 2

( MOUNTING mmmsrams (560 pae 12 for deai) -

HOW TO ORDER COMPONENTS - .77 =

Valves consist of a valve operator vaive capsule and a sub-base. ST
To order 2ny of these parts mdmduallv, see page 13 for detz:!a- :

HOE AN bt

Diagram above shows port ctmfrsura:rons and flow conr.‘mons -
. with the B’ end in command (valvd unactusted). Solid fiow
(&3 L - P R i path lines betv:een the numbered ports indicate an open pPassIge.
""R UIT SYMBOLS . ’ Dotted flow path lines mducata a closad psssage. All flow condi-
— . tions arp reversed when the "A’’ and takes command (valve
actuated).

KAY Sy ols ANSI Becausa Kay valves are mukii-purposs, they may ba piped to v
£ 2 . ; . obtain severa} different functions.
3w 1 g The direct correlstion between Kay valve symbols and Kay
- -yvay \e.’ /“. volve port configurations, permits piping directiy from a Kay
(3 Port) . kY - T\ [ design schematic, for easy, accurata insallation. . .
3 £ " V3 h
-
4-Way
{5 Port) T\ T
513 n°

PANEUMATICS
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A momentary cr mam‘u.mzd silot pressura aoqii:d to cone side ot the valve
< s, i vAll czurse it to =hift. 42 eid) remain in that position until a pilot pressure is
v epplied to the cther side, which will cause the valve {o return to its original

position. |f & maintined pilot pressure is employed, it must be released
btefore the other pilol pressure is applied. Pilot pressure must be at least
25% of the cperating precsure.

eLEED PILOT
: pcal
—_— .
A separate Bleecer Valve, such as the Allenair BV-100 or BV-1.2, must
“installed in a line to each spool cap. Depressing one Eleecer Vaive momen. «
tarily will chift the valve. {t will remain in that gosition uni:! the other
Bleeder Valve is depressed, vhich wi!l cause the veiva to shif: o 13 criginal
position.
%ﬁéi&r
A continuous pilot pressure applied to "IN side of the vaive will shift the
valve. When the pilot pressure (s released the valve will shift to 175 origing!
position. The pilot pressure must be 2t least 75% of the operzting gressure.
LR TN
Wr=3
T ' I ,
-l { i PORY SIZS ]
Z Iy — 4— VSLELEED PiilT PIAT . y
2 T T a1 e piiol paRT Liy-nar, Il DibL. [ MP.T)
S-ig FLTE / L VAP.SR PILIT PER ) : K87 | u” 7
VaFsR onLY ——7 / A 3w U3y it
et 8 2% | 27 3|
eyl ==ty - x
H LT i D - 1% th 0,
= 3 1'a 10 U
' H - 24 2'3 IE
_ VSAE_ZEZ PILCT FORTY 13- nup 7. G ERD I |
\iP FILOT FCAT e RORT | 4° ur | ne |
—f— N.BT, I T [ |
T e
IR SN IS
HESIES
A

OPTION
SR FOR KIGH TEMPERATURE SPOOL STALS

These seals are a {lucrocsrban compound (Viton) and hzve an opartting (emosriiuse
rang? of +1C0CF 1o I3SC0COF. They will funcuion at temperaiures vp (0 +400CF iz
reguced lifa.




PRESSURE SWITCH COMPANY

‘11705 BLACKBOB ROAD, P.O. BOX 581, OLATHE, KANSAS 66061
Tolox: 42-6130 # PHONE: 913/764-2630

“GENERAL INSTRUCTIONS . ~ S | .
S?G?’G@RE”Q Pressure Switch. - ,

s ELEMENT
- - INCEUDING WIRING DIAGRAM -

CALIBRATION

CAUTION: The switching element in this switch e

has been. poéitioned with o dial indicator to o -

"~ tolerance_of +3002”, DO NOT MOVE this.switch-" serpoins
i m L_Ifb' posmon has nothing to do wfh ADJISTING

T—HOUSING - -

" piSTON

T0 ADIUST FRES SURE AT WHICH swwcﬂ"wn_'t_"]
ASSEMBLY

OPERATE, PROCEED AS FOLLOWS: | PRESSUAC AANGE

1. STANDAQD Uh' (FIXED DIFFERENT]AL) '
Tlgh en - fhe hex headed adjusting nut to in-
.crease pressure—loosen to reduce pressure, - : - - -
The  adjusiing nu? js the hex headed, threcded TOIAPHRAGN. PUNY. CPRESSURE .
bushmg,!brough which, the shcft that operates s
the SWLU.‘]‘UD" e{ement extends. ISR T ‘ . o o ’

CO-RING*

2. ADJJSTABLE DlFFtRENTlAL TYPE (Uhl(zes YT _Micro 1085210 wa?ch Element)

Use above pvocedure to set af"ruonon point on Ducreosmg Prescure.

High cc?uohcn is adjustable b furmn the white plastic knch or the micro- swrfch Setting at ""A’? gives

g | Y g p g 3

the narrowest differential and at F ives the widest differential. Differ=ntial settings above “E" are
2 .9 g

not recommended for maximum repeatability,

Approximate octuation pressure ccn be determined on most switches by sighting across the top of the hex
kead to the chert 6a the bottom of the housing. -

W‘RN" SUGL‘:SHO\IS )
1. Most of the switches are Single Pole, Double Throw and mcy be connecied to either make or break on
increasing or decreasing pressvre. Terminals or leads are marked NC fer Normelly Closed, NO for .

Normally Dpﬂn and C_for Common or ground.

2. Most swltcnes are Micro Switches with screw type termira's, This is the most cecnvenient wiring arrange- -

ment buf CRRE MUST BE EXERCISED to AVOID DAMAGING the SWITCHING ELEMENT! : -

" 3. Scme swntcl1=s are provided viith leads rather then the screw terminalss All such leads ore marked NC,
NO ¢nd C for your convenience. Lecds to specificotion, cs to langii: and hook up, are available on request.

RcCOdM’:NUED SPARE PARTS: - - - - - -

- o - -
Since the Sm?zc O"’Ring Pressure Switch is en instrurent constructed of close talerance compenents and

ossembled Meh_d(ul indicators to assure propar lzcaticn and mcvement, it is not considered proctical to
attempt field.repairs. Qur experiencs indicates o very lcw percemoge of repcir or perts replacement required.
We do not recor*rncrd changing parts in the field, If spares are essenticl we recommend spare pressure.
swnches” ‘The-defective instruments shauld be.returned to our foc?o-y for a complete over-haul. Ve have, -
therefore, n> recommended spare perts list, . - -
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ALL metal parts of these Cylind=rs are menufactured from type 300 series stainless steel. Othenwise, they
ere identical in construction to Types “A”, “AD", "E” & “"ED" Cylinders. These units are particularly
recemmended for use in the focd and dairy industries 2nd in hughly corrosive atmospheres, such as found

in the chamica!l field.

Marimrm Btrehoe Avwzilebla: 727,

Bore Sizen Aveilsblo: TA™. 1% 7 1197, 272147, 37 & 47,

Stancard Oplicna: Cushicns, Spring Returns. High Tempetpture Seals. and cptional rod material
For other oplcas. plezse coasull tsclory.

NOTE: B20UNTING NUTS ARE SUFPLIED CNLY UPON REQUEST.

These Cylinders are constructed vrith a single rod, which pro-
trudes from beth ends. As one end retracts, the other ext/e;&s.

Bore Sizes Aveitsble: %% 1%~ 1137 27, 2%~ 3% & 4".x4) .
. - N FCR CIMENSICHS & MOUHTS

NOTE: Due to piston constrection, 3 327 of stroke is lest en
Typz AD 147, 2, 2%" and 3" bore sizes.

S£2 FAGES 8 TERCDSH 12

These units censist of two separate single ended Cylinders,

) joined tegether by a common reer head. Their strckes can te
) e.ther identical or ditferent. By fastenrirg cne rod end to a
; fixed okject, these units can perform as 3 2nd 4 cositicn
; Cylinders.
fOR CINIRSIONS & KOUNTS
Bore Sizes Avalladble: %7, 1Ww7 1137, 27, 22:7, 37 & 4T SIE PASIS 8 TRRCUCYH 12

, g
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DESIGN FEATURES & MATERIALS . ... {;
) L SEALS ARE BUNA-N BRASS TUBIMG PRECISION HONED ‘,_,,.. ' EXTREMELY LOW FRICTION ) "
' AEHPERATURE RANGE OF (16 MICRO OR BETTER) LS S LONG LIFENTLON .. i
—40°F to +250°F FOR SIZE AND ROUNDNESS pT I SNAP.IN BEARING ;
‘ V/ITH CROSS HATCR LUBRICANT :
b RETAINING PATTERN ; A
3 L LEATHER BACK-UP RING
{ LONG LIFE STEEL : — Alos{g,wmc
§ SWIVEL BUSHING g . e ; ROD TLEAN
—— ! ] ; : ‘ : C
] . m 1 - '.8{3
SCREW MACHINED HIGH ) KT AP P E P f .
e s A, GROUND AND POLISHED
] TensiLe ALUMINUM Keaos— N 416 STAINLESS STEEL
i FIELD.PROVEN LACK NUT L RODS WITH WRENCH FLATS]
1eLu- _ RIGH TENSILE CADMIUM P
! §}9URELY HOLDS PISTON |_0 ROD. ALUMINUM PISTON HARDENED IﬁAEI(i(I)NING INGS
| TAREADER ONCD R0D, SEALED MTH CeEaTalon SEAL  GROUND FLAT AND PARRALEL.
. iSTRUCTIONS ]
LOCKTITEZ & STAKED SELow HOLD HEADS SQUARE TO B
{  STANDARD STROKE LENGTHS: WHOLE-INCH [HCREMENTS FROM 17 THROUGH 20” AND 12", 112", 24" & 312"
EI : SPECIAL STROKES AVAILABLE FROM V8" T0 144”. 1
1 §

IC CONSTRUCTION (DOUBLE ACTING)

A

W

A

Al Type A" Cylinders, with the exception of the 4" bore,
! are construcied using “‘O”-Ring Seals. The 4™ bore uses "0
ring Rod Seals and ""U" Cup Piston Seals. Thes2 sii-purpose
units are vsed for most pneumeztic applicavions. Optiona!
Double Rod Packings are recommended for heevy duty and
hydraulic applications.

Pressure Rating: 150 P.S.l. Pneumatic. 25C P.S.l. Hycraulic. FOR DIMENSIGHS & HOUNTS
Breaskaway: Approximately 5-8 P.S.I. ' SEE PAGES 8 THROUGH 12
Bore Sizes Available: 7™ 1%, 1137, 2", 2'2", 3" & 47,

Tvpe "'C Cy\fnders are construciad using iew friction U ‘;”:tm*——&“_— = {2%
Cup Seals and includ2 a weeor strio on 102 piston. Tnese Cviine (- % e | Y
: ° : ° ! = i c——y Y =
ders are primarily used on lcw pressure gpplicetions ang whare : 4 [ — -
low minimum Sr2akaway 1§ required. | S Bt == Q1
- Y=y ey~
Pressure Rating: 150 P.S.I. Pneumatic only. 1 =% 18] B e o

Breakaway: Approximately 2-3 P.S.t.
Bore Sizes Available: 7™, 1'3" 11 27 2.7 2”7

5 4 FOR DIMENSIGNS & MOUIITS
’ SEE PAGES 8 TRROUGH 12

Type &7 Cyiinders are constructzd using Block-Vee Seals anc
irctude double rod s2als ‘n the f-ont heed. A heavy duty wear
strip theanng) an the 2isten mir mizes friction and plsic suai
wear, ancd on ¢:Ce load condit:cns orevents metai-10-metai con-
tact. These Cylinders are generally used on low pressure hy-
draulics and \where side ioad conditions are present.

Pressure Rating: 200 P.S.1. Fneumatlic, 500 P.S.1. Hydraulic. e P2
\ Breakaway: Approximaiely 10-15 P.S.1. FOR DIMENSIONS & IH4OUNTS
! Boro Sizes Availetle: 737, 1%, 1v2", 27, 2% ", 37 & 4", ..~ SEE PAGES 8 THROUGH 12 .

5 BORE AVAILARBLE—Consult Factory for Batails. e
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(— PART NUIMBERS - - 3
1 a1 < !
lul..:, 145 1565 | 245 3& 445
STD | 0S | STO [ 05 [ STOj @S | S0 | OS STD [0S
_A g [ 2% [ 2% [ 2% L 2% |24 [ 2% | 3% | 3% | 3%
. 8 1% e[ 0% vk [y T 2% [ 2% [ 2% i
TCC | %516 [ 13 25131 3411 | S4-11 %410 | 24-10 [ 1714 114 | 1'%-12
0 | K ) % Wl W Y 3t i i
E U4 MR X L A ) 5 1%, | x| 'S0 27
F ‘,-;I Ko A | % K & U | %% | s EHl
¢ T ivyr v [w T Ty 1Y [1% [ 1% 1 1
Hog 6 | Xt Xl 3% [ 3 b7 | 2] Y vl Sl

Eex N

beza PR A I ST N T

__ - ; PART NUMBZRS
z - - . DIM.77397 239 [ 338 | 429
= L@{l —_—— AU, 2; | 3 [k
Lo T T T3 (27 |5 |
. ; . P A Y
: e AN 3 foe Srf "Ma ] M
S T G 3 | % %
—a— —— T T - S 1. 15[ 203
— b - 7 . Y S| g s

1

i FART NUMBZRS
! pis. [ B Ta] BM-1V5[BM-113 | BM-2
: o1 b | 2%
; a1 134 | 1% | 2% |

] R . R
2 3 b} -3
2

17 [ 2 | 3

1 3" 37

1
1
Cs T o[ 14 |15

PART MUMBERS
115/ 1.2 |[T-25/ 1.3 | 74

30 (4% (47 [ar [ sv]5u ]
2% (2% [ 3 i
1 113 [ 1%

] ! |
(27 T2 {20 3w & (=%
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DUROTEX FILTER BELTS
for Belt Filter Presses

IFC has been a market leader in the design and manufacture of
industrial belt fabrics specifically made for belt filter press applications.
Through continued research and development, IFC has succeeded in
establishing the most complete line of belt fabrics available to meet the
needs of dewatering industrial and municipal sludges and product
slurries such as pulp, cellulose and coal refuse . . . effectively.
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DUROTEX ™ FILTER BELTS
for Belt Filter Presses

DUROTEX Filter Belt Qualities

DUROTEX filter belts are constructed with polyester monofilament yarns (and other specialty yarns) and offer

long service life due to superior qualizies in:

B WEAR RESISTANCE B TRACKING
[} MECHANICAL STRENGTH

DUROTEX Filter Belt Seams

fl LOW ELONGATION

0 RESISTANCE TO CREASING | CAKE RELEASE

We have placed considerable emphasis on the development of superior filter belt seams, in order to achieve

the greatest possible strength and the longest possible wear.

2.15

Sewn-cn plastic
monofilament
seam

2.21

Stainless steel clipper seam,

15 hooks per inch, length .6 inch
2.22

Stainless steel clipper seam,

8 hooks per inch, length '8 inch
2.26

Statriess steel clipper seam,

10 hooks per inch, length .7 inch

2.42
Plastic spiral seam

For cantilever-design belt filter presses, we
recommend belts with handwoven or
welded seams.

iy L ?-?3: ; Ers;??' 1.21
{}VLQ“&%;? DR AMH S Handwoven
AR SERES E (OT
LS Ry g
Pad
57
1.31
Welded
seam
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QUALITY TEXTILES FOR INDUSTRY

Edges:

Heat sealing and plastic reinforcement of belt edges increases the wear resistance and overall stability.
For equipment with mechanically-activated belt-tracing systems, heavy-duty plastic reinforcement

can be applied.

4.11 Heatsealed edges only.

4.25 Heat sealed with plastic welded reinforcement.
4.41 Heat sealed with plastic-coated reinforcement, top only.

———
——

IFRRAENNELE

4.44 Heat sealed with plastic-coated reinforcement, top and bottom.

DUROTEX Filter Belt Fabrication

M

The IFC DUROTEX filter belt fabrication department can manufacture belts suitable for any make of equipment.
We meet your specific dimensions. Our large inventory enables us to produce belts with the shortest delivery time

- possible. IFC capabilities also include belt repair.

Physical Properties of Polyester Fiber

Specitlc Molsture Moisture Te Tensil Elongat! Elongati (uv)
Gravity regain regain strength strength atbreak at break mldm“
65% r.h. Water cN/dtex wetin % wetin %
68°F/2rC. retention otdry % cfdry
P";'ﬂ’
1.38 0.4 3-5 7-9.5 95-100 10-20 100-105 +
+ Recommended
Chemical Resistances of Polyester Fiber
Aclda Acstic acid conc. Sulphurlc acid 20% Nitricacld 10%  Hydrochloric acid 25% Alkailes
O + + @) O @)
Caustic soda 25% Ammecnia cone. Potaaslum Formaldehyde conc. Chlorinsted Benzane
permang. 50% hydrocarbons
- - + + + +

+ Recommended O Condttional - Unsatisfactory

Baal Boc

Resistance

to tungus, to dry heat . tn dry heat
rot, mildevr
continucus Short time
exposure
F C. 3 C.

+ 302 150 392 260

Sat. Sodium Chlorine

carbonate bleach cone.
+ +
Phenol Kotones, Acstons
o +
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‘| DUROTEX FILTER BELTS Technical Specifications
# vicrp x welt
? 6119 PES  MONO  PLAIN 199 0394 780  38x254 160x500 350 12
” 6461 PES MONO MOD.SATIN 333 0748 1560  63.5x30.5 0x330 310 15
r 6623 PES MONO MOD.SATIN 192 0394 585  58x457 90x200 450 11
¥, cest PES MONO  PLAIN 153 0394 380  20x20  850x1000 ° 42
6715 PES MONO MOD.SATIN 431 0366 1560  63.5x254  0x300 200 13
A 6718, PES  MONO  PLAIN 354 0630 890  20x17.8 450x600 220 16
3’1 6762 PES MONO MOD TWILL 398 0787 1115 355x178 200x600 280 18
G 6838 PES MONO  PLAIN 265 0551 780  20x18  550X750 460 23
5 6863 PES MONO MOD.TWILL 186 0383 557  75x33  30x250 225 17
4 9877 PES MONO  PLAIN 83 0276 250  23x25 700x650 43
2 6912 PES MONO MOD.TWILL 295 0669 666  73.6x203  Ox550 300 20
6913 PES MONO MOD.TWILL 368 0787 645 736x153  0xG50 270 17
; 6927 PES MONO MOD.SATIN 501  .0906 1560  63.5x203  0x250 330 8
il 725570 PES MONO  PLAIN 189 0450 445  16x15  850x1100 - 36
s 737090 PES  MONO  TWILL 280 0670 615  16x16 630X 750 21
4 1038570 PES  MONO  TWILL 262 0540 670  23x23  410x560 415 28
{: * Air Permeability in excess of 762 cim.,

g
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- ENDUSTREAL SALEg ~

COWMRON® e
POLYURETHANE ENAMEL i '53__;{._

USE A hlgﬁ‘gbss extremely durable, “Chemical and solven! resistant, air dry or low bake matenal for use on locomotives

" cabooSes, morcycles, and other steel and plastic pans where high quality appearancs and durablhty are reqmred orwf*ere ':.
- severe expoeur&oondmons exist. , ’ : Ot

DESCRIP’“O"J A murb-component product consstmg of a pigmented base and achvator An opt]ona} Dry Tme ,
Ameseralortsalsoavadabie - ) B .

"?»: CUHE— A[ﬁW‘—Tape Free: @ 77°F 509 Rel Hum.dlty 610 hours without amleramr 2—4 hours wrtn acceerator_
7 Ba}ce—-ﬁnmtwatzoo"f: or 20 minutes at 150°F. NOTE: Since IMRON isa2 component system, promerrateosandrrnmgare
esentalt?éﬁ?ne\lsopmnm cure, To test for pmper cure"aft,r 24 hours airdry orone hour aﬂerba.ka rub with aclothsmnated

. , TRENGTH‘ Approxma:nty z
P mphﬁﬁlﬁmm.re much icwer vaiu*’~s

RE&JU&T’ EH;HAWC« Mix three paris IMRON Polyurethane Enemel with 1 past \'G-Y'zss (1925).. four ouncés of
VH-‘{_Z&QEBQS} Accele.'ator per mixed calon can be af‘ded lo increase drymg rate.M atenal sheuid thon be thmncd asrequired
- or applicaﬁo ‘ e

fMRONcarrbﬁ applrd over propcﬁy przmed metals o 3. IMRON shole be mduced-to'-apphcatxon viscosify with

- -i- ovar ggedpamtfilms in goed condition without sealers or T-Y-3003 Thinner. (;O to 22 seconds i #2 Zahn Qupor
-intenmediata-coats. See your Du Poni representative for spray apprication). .._ - o

" rECOTINEN: daucms on the proper primer and/or ssaler
ooatsreqmraj ‘NOTE: Base coat must be clear, d‘y and 4. Clean spray eguipmert containing- mlxed meteriel
'““_ - Iree fromﬁﬁ or chemical conLammanon promptly with T-V-8003. Do noi leava._mi ixed mate'xal

equipment. - e T
- ;,; arso suftabtsm:ed:ﬁcanons for brush or rofler a,/plluatmn : e

Fuid & A - o

- Brand “‘odel # Nezzles MNeedle
- Binks S 3%x38SD .~ 38 .

DaVilbiss M=2C510° 30 o BX D

Binks - BT 338 x 33P 33

DeViliss “MBC510° 704 . FX

Nordsen Versagun”® - 068011 -

‘ 1 015 Pesnctor)
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Veejet. NOTILES e

Spray Craracteristics—Flal spray Mataiials —Nozzles available from
pattern with uniform distribution stock in brass or tvpe 303 stainless
.. . tapered edges to provide pat- steel. Strainers available in brass g
tern uniformity when adjacent with Monel screen or type 303 {é
sprays overlap in nozzle manifuld stainless steel with type 304 stain-
installations. less steel screen. See page 3 for list
. of other materials.
Constructicn—-H142VV and HL,VV
nozzles are one-piece construction.
Types H'3VVL and HY{VVL are
equipped with strainers.
HOW TO ORDER: Specifv Nozzle No., Material. Exampte: HY,VV9502 303 Stainless Steel.
Nozzle Na. CAPACITY SPRAY
Soray Egquiv. GPM (gallons per ainute) 21 p.3.i. (pounds por square inch) ANGLE"
ngle Eale Pips Connaclion Orifice
at 4 oawm. | s | 10 ] 20| 0] «w| 0| 0] 100 ;o] 30| | »| w0 [ 2z | w
|pak %" KPT Y NPT . |inzhes|p.si.|p.si.| p.si|p.sifpsiipeilp.sifpsifpsi|psi|osi|osi|p.si|ps.i]pai
HYYVIieol [HY%VvIIed: | 625 3 03 [ 65 .07 | .09 | Q| .[2 | .14 16 | .22 | .27 [ 35 | &4° | LIO* [ 121°f 124¢
HY VVIIE01S o3 L os| oor | oy | 3| s a3 b2y )24 | 24| 4Y | 53| 97°) 110° [ 12} 128°
H®XYVI1002 |HKVVIICOZ | 036 | .07 ) 106 [ ¢ ) 17| .20 ) .25 | .23 32 | 45 ] .55 71 [ 8g° 110" | 120 1253*
HXYVII003 | BRVVILGR3 ) 042 { 11| a5 | .21 ) .26 36| .37 | 42 [ .47 { .67 | 82 | 1.1 | §&°| 110" 120* [ 123°
110° |HYMVVIIGH |HY%VVilssd | 052 | 14| 20 | 28 | .35 1-.40 | .49 [ .57 [ .63 | .89 [ 1.1 | 1.4 |150° | 110% ) 1H3°( 122°
: Huvviess | 62 | 21| 30 | 42 [ 52 | 60 .73 | 8 |85 | 1.3 [ 1.6 [ 21 |101%]110% [112°f 122°
- - - HWXvvioes | 072 | 281 40 5 | .69 | .80 | 98 |-t.1 [ 1.3 [ 1.8 {22 (2.8 |02 (110" [117°] 121"
HYX VY1019 | 078 | 35| .50 | . 7! g [ 1012 |14 |16 |22 |27 |35 [103°(110° |117* ] 119°
H%VY11015 [H¥%VvV119:5 | 093 | 53 .75 11 (1315 (3.8 [21 [24 |24 )40 53 [Ic4*[110°|117° ] 118
H5 VVS50050 018 035 1043 [,050 [.06 [ .07 .08 [ 1! [.14 ] .18 [#1° G5° [105° I 113
HY VV9501 026 | 03] 95 |07 V.08 00 (.02 |4 a6 [ .22 27 1 .35 [ B1® | S5° 11€5° | 113°
H'4 VV9sQ2 s (.07 0| 4] M7 | 20 .25 |.28 32 145 | 55 | .71 | 82° | <5 |105%) 113°
g5° KA VVEEa3 03 | | a3 | 2y | 26| 20|37 |42 (.47 |67 | .82 | L1 | 83" €£° |iC4° | ql1*
R _ HW%“VVSS84 [HU VYIS 082 | 1a ] 20 ) .23 | .35 | 40 [ 49 | .57 [.63 3|11 | 1.4 2| 857|103 | 108°
HAVYIS0S |HY% VYSSCS 052 | 20| 30 | &2 52 80 [ .75~ 85 [95 Lx [ 16 |21 |&5> | 95° [10}° riGs°
HA YVIEN8 | H% VVISES Gi2 | 28] .40 56 | 69 ] .80 (.88 |11 1.3 |18 |22 |28 |&° | 95 [1e0° ! 105
- - |HYVVvER0S5D| HY, VVEIEIss 013 - 035 1.043 [.050 | 06 [ 07 |.08 | .11 | .14 | .18 [ 61°4 8G°|_93°[ 1012
Ky, VVeoms7| 0Z1 03 65 | .05 |.087 | 08 | 09 [.L: A3 18 | .24 62° | & | R 99°
HY%VVva00l [HY VVESDL .026 65| 07 | 09| 0|12 [0y (45 | .22 | .27 | .35 | 68° 80" | 8%%| 9z° {
H%VVEM15 |HY% VVECals | 031 07 [ a1 | 3] 45 |18 .21 ).z y | 4l S3 | 68| 80| &8°( 22°
£9” |HY%AVVECOZ |HY:i VYRR 03 | .07 | .10 14|10 20 (.25 | .28 (.32 45 55 | .71 [ &9 [ 83° | £3°| 91°
H%VVELo2 |HYVVESD3 042 [ a1 s [ .21 | 26 | 30 ) .37 | 42 |42 67 82 | 1.1 70° | €0° | &7°| $0°
HYVvVecod | MY Vvsded 032 | 14| .20 .ZBJ 35 | 40 | .49 | 57 | .63 89 | 1.1 [ 1.4 J1° | 80* | 85| E£9°
Hiayveoos |piavvems— b0y | i | 25 | 35l losod gl [0 |29 |1 | L& |18 | 71°| 80| 86%) €57
$iaVVE HY, VVEDGS 062 | 2T 42 | 52 | 60 [ .73 [ B "S5 Y6 | 21 | 122 s6° | 85°| ¢2°
spe RY:YVL HK{VVECSS | HYA VVEXDR2 072 | .28 | 4D 55 | 69| .20 |88 [ 11 |13 |18 |22 |28 | 7] 80° | 84%) 87°
pozzie with strainer R v 730077 FAVWIOT][ 022 T | 65 ] 07 | 077 |09 | AL [z |47 [ 2L [ .27 | 53| iz | e[ 92
K50 suppiied as HY%VV730154, HY VV733154] 632 | 05| .08 A [ a3 s |19 |22 |24 | 34| 42 ) 54 [ 55°| 73°| B4*| 8%
|’1’/ WL - I HisVV2320221) 040 a3 | 12 a6 | 20 231 |28 | 33 |37 | 52 | .63 | B2 | Se°| 73*| &3 8&I°
A YVL nolzie 730 1w VvT20z08| Ny vv7sceee] 045 | a1 | 1S | 22 ] 27 |.368 | .38 |44 |29 | % | 84 | 1) | ss°f 73°| 820 85°
with strainer Hi VV720482] 0S8 16| 23| 33| 40 |462° .57 [ .85 [.23 |10 [ 1.3 | 1.6 | €0°| 73°| 80°| B4°
HYU{ V730770 072 27| .38 sy 67 |7ralsa vy [z vy 2y |2 [eee] 73 70| 82
W14 VVE50057) B VVESECET| 02! .02 05 | 06 |.057 | 08 ! .09 8] AS | e iz 50° | €5°| 75°} 81°
HL VY6501 [ HIL YVESO) 026 .05 .07 63 ] .10 | .12 14 .15 2202 35 51° se | 78| 80°
BYVVES0IS [HY ¥VE5013 | 038 07 Al 137 .15 .18 21 24 38 [ 41 53 1 51° % 83* | 74°| 8C°
HXVVE502 | HiaVVESC2 036 | .07 ] .10 1 [ .y7 | 20 25 |28 2143 8s | 52° o] 730 79°
A% VYE5025 .00 | .09 12 8 22 5.3 35 1.4 55 | €8 | .88 §§- 2.2‘ ;;" ;9"
. o ol 930

65° |RMVVE503 [RY¥ VVESC3 G43 [ 2 6 .30 (37| 42 (4|8 82

11

RuvUes0d |hvivvesed | o032 | 14| 20 | 28 | 351 20 | a9 | 57 |83 j &9 | Ui |14 ) os3e|oest| 12| 760
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