Leaders in Seperation Technology

Lab Model 10-M2S
Pressure Gravity Separator

Specifications
Length:  46inches -  Horsepower: 1
Width: 31inches -  Capacity: Varies

Height: 39inches -  Weight: 340 pounds
Deck Area: 2.9 Square Feet

Efficient Laboratory Separation
The Model 10-M2S Pressure Gravity Separator is
a half scale model of the production Model
10-MS Pressure Gravity Separator.

The 10-M2S is a complete miniature gravity
separator, constructed of all steel, and designed
with the capability to accurately duplicate the
separations of Forsberg’s large production
machines which have the reputation of being the
most accurate separators available.

Even with it’s small size, the 10-M2S has

the same exclusive features, including
vibration-free counterbalanced drive system,
continuous product flow, and accurate deck and
air controls.

Model 10-M2S Pressure Gravity Separator

Half Scale Model Gravity Separator For
Laboratory and Small Lot Processing

Forsbergs, Inc.

P.O. Box 510, Thief River Falls, Minnesota 56701 (U.S.A.)
Telephone: (218) 681-1927  800-654-1927 (Cont. U.S.) FAX: (218) 681-2037
Web Site: www.forsbergs.com  Email: forsberg @ forsbergs.com
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SHIMMING INSTRUCTIONS

After the machine has been set in place on solid concrete
or a solid structural base, and prior to bolting the

machine down - THE MACHINE MUST BE SHIMMED PROPERLY!
to do this, check all four mounting locations and make

sure there is equal pressure between the mounting pads

of the machine and the floor. If there is difference,
SHIMMING MUST BE DONE! shimming might be as as light as
22 GA. or a 24 GA. SHIM, BUT IT IS NECESSARY!!

POSSIBLE SHIMMING APPLICATION

SLIDE SHIMS UNDER
FOOT PAD.



FORSBERGS INC.
SEPARATION SYSTEMS

NOTE:

ANY ALTERATIONS TO
THIS MACHINE WITHOUT
FACTORY APPROVAL
VOIDS WARRANTY!



DIRECTIONS FOR INSTALLATION AND OPERATION
Of The
FORSBERG MODEL 10-M2S PRESSURE GRAVITY

* ok ok

INSTALLATION

LOCATION;

Machhedmﬁbehcmdmabmwimmdﬁﬁmtupwiwmamﬁmdyﬂwofmwidwﬂmwﬁm The machine is
normally mounted solidly to the floor, .
FOUNDATION:

No special foundation is required if the fioor is sound snd free from vibretion, The machine should be fastened to the floor with
either bolts or lag screws. When the mechine is mounted on & stand it is absolutely essential that there is no vibration of this base, A
factory-made stand is reconsmended.
LEVEL THE MACHINE:

%madﬁmisdcaigwdhopqﬂewhmthemainﬁmoftheﬁmvityhbkislwd. Use a long level snd level in both
directions, mﬁmh@mmﬂy,dmnﬂnﬂmmm&ngpadsmmmeyauhmequdmmebdﬁng.

ACCESS TO MACHINE:

Allowenwghmoma:undmemachinetoallowfmemymnoval of the deck. Check this point before bolting the machine to the
fioor by testing the removal of the deck. Allow enough spare room eround the machine for the operator to comfortably sccess the controls,

FEED:

%mWMdWanMW,WmMW&MMM All of
these feature some means of maintaining &n air lock and providi & positive means of controtling the flow of material on to the machine.
Feodﬂxemachmeﬁunabhxwhmpom'bletohelp patam » steady and even feed. Whatever feed device s used, it should provide
ample and consistent feed to the Gravity at all times,

PIPING:

Useatleastngaugemeta!toprwmtoolhpsingofpipe. I lighter gauge metal is used, it should be banded st intervals between
the joints. Avoid sharp turns. Where a 90 degree turn must be made, refer to PIPING INSTRUCTIONS. Any banding, if necessary
would apply only on the suction side of the fan.

FILTERS:

Most Forsberg Gravity Separators are built to accommodate filters in the base of the machine. It is essential that these filters be
cleaned periodically. PLUGGED FILTERS WILL CAUSE POOR SEPARATIONS.

CYCLONES:

These must be properly sized. Tmmnaﬂcfacydmewﬂlcausebwkp:mmdhmofa&mommﬁwmﬂmam
separaﬁmisﬁwremﬂt\Tmlngeofucwlmedoesapmjobd'wtﬁmgmnﬂwdﬁt Factory will make reconmmendstions as to size.

KEEF THE DECK CLEAN:

Clean the deck 83 required by using a brush and air hose. Periodically the deck should be removed and given a thorough clesuing
meitisdiﬂiwhmmakemthemdasideofﬂlemisdehmitismﬁwmwhine. This is where a spare deck comes in handy.
IfyoumusingUrﬁhammﬂeddeckmmdonauseammmwmwambmshﬂmcthmtoo!smaystriptbcoouth:goﬂ‘ﬁm
wire mesh. It is recommended to use compressed air,
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OPERATING INSTRUCTIONS

The specific gravity separstor classifies material according to density or specific gravity. A mixture of material to be separated is
metered at & uniform rate at the back of the deck. The alant of the deck and its oscillating motion moves the material over the deck. Air
wwmmmmmwmmmmammmmmwmwmm
layers of different densities, The oscillating motion of the deck "walks" the heavy material uphill nearly parallel to the discharge edge, and
the air "fioats" the light material downhill, As the material travels from the feed point on the deck to the discharge edge, & gradation of
mataialtakesplnwrmgingﬁnmhghtmtaiﬂm&wlmddeofmedeokmhemmatﬁiﬂmmewside. By means of movable
dividers, the discharge can be divided into any number of density fractions.

ADJUSTMENTS:

On the Forsberg 10-M2S Pressure Gravity Separstor, there are severat adjustments that have to be made initially, generally never
requiring resetting, unless the product changes. Onoe the machine has been set, the action is controlled by slight changes at four points,
namely the Air, the Feed, the Speed and the Elevation of the deck. When making any of these adjustments, it is very important that enough
time be aﬂowwdfwﬂlembiemmmwhadjlmm(mmmds)bduemakmgmyﬁmw.

AlIR:

Distribution of the air through the deck is controlled by a unique feathering systemn built into the deck. This requires no
adjustment and is permanently set at the factory. The Vohune of Air is adjusted using the Air Crank Handle located at the front end of the
machine. Air volume should be adjusted so thet the material is freely agitated on the deck and caused to "bubble" without allowing the .
“bubbles” to break. Too much "bubbling” action preveats the stratification of material. Too much sir will cause the bed of material to shift
to the lower end, too little air will cause the bed of material to pile up near the upper end of the deck. Maintain a fully covered deck with
uniform depth of materisl,

FEED:
The feed input to the separator must be adjusted so that & uniform flow is maintained at all times. The rate of feed will depend

upon the type of material being separated. The important thing is to meintain a fully covered deck and to avoid piling up of product in any
ares,

SPEED:

UsingﬂseSpeedeﬂmiCrankHandieeommlsﬁwakSpeei This sdjustment works together with the Air, Feed, and Deck
Elevation. MMmmmmwmmmwwmmmaidem&»m This adjustment, once set for &
particular type of product, will very seidom need changing. Too high of speed will cause the material to pile up along the Heavy Discharge
Spouts and too thin at the low end of the deck. Too slow of speed will cause too decp of a pile at the input end and thinning at the high end.

DECK ELEVATION AND PITCH:

Deck Elevation and Pitch Controls are locatod et the front (pointy end) of the machine. The adjustments are made by loosening
&cmekvﬁm@imlo&mmmmmemhmﬂemmﬂwdmkdwaﬁmwgoup!downmdla‘thepitchto
increase/decrease (larger/smaller perpendiculer angle in relative to the deck), Make sure that after adjusting these controls or any contro)
on the machine to re-tighten all fock muts securely.

A reminder: Whmadjusﬁngﬂzepattanonﬂwdeckwiththmeadjushnmts(manyadjustmt)bemtomnkcmlyaliﬁle
acﬁumnmtaaﬁmemdaﬂowﬂwpmanmthcdwkﬁmcwmdjmimlfaspmﬁwﬂymmﬁmed. Raising the deck in will tend to thin
thematﬁialmnatﬁnheavymighendmﬂmyh&wmbemnpmsuedfwbyeiﬂummmspwdmmmaﬁ.mmme
elevaﬁmudjustmentwillmmmﬂwmwmer@iﬂywmeheawaﬂmﬁmayhawmbemmedfmbymdng
speed or increasing air. Properly adjusted elevation will result in the material being fairly uniform scross entire deck with slightly more
product at heavy end of deck.



REAR ADJUSTMENT POSTS (2):

Posts are Jocated at the rear comers of the deck. When the base of the post is set as far forward as possible, the deck at that point
is lowered slightly and the degree of throw at that point is incressed, Adjusting these posts to opposite settings iparts a slight torque to
the deck and causey the material to trave] in an arc, A normal setting for the Feed rear post, located under the feed, is to have the base very
near the extreme forward position and the Cull rear post under the "li " discharge spouts very near to the extreme rear position. Onoe
ﬂaeaepostsmsetinthispodﬁon,ﬁwywillpmbablymbechmsed.

DECK RUN-OFF ADJUSTMENT:

Imatedhaeonthebacksidcofﬂwdwk(oppodwthedischmgcside),ﬂmeadjustnmtsommlﬂ:emdnm-oﬁi These
coutrols reise and lower the side of the deck to increase or decrease the flow over the run-off board. Once act, these are seldom changed,
mwmmmmmmmmwammemmmMﬁxmm
Mwmmﬁmmﬁemﬂﬁdamﬁedwkmqﬁddymmmwmhﬁmmmﬂmhmm and in
tum adjusting the rn-off too fiat will esuse the material to pile up on the foed side reducing capacity considerably.

START UP:

F@ﬁmmwmmhmﬁmdmajummwmwmmmndjﬂMS,uwataﬁme,
juawseethemacﬁmofmcmatawmﬂwdwkmmhchmgeofapmﬁmduadjmtml.

Tostanﬂmmschinc,samemadjumnmtpomvﬁmmeFeedmpoﬁvuymmmequwudpoﬁﬁmm&wCun
rear post very near to the extreme backward position. Lock the posts into position by tightening the lock nut. Set the elevation of the front
deck post to about mid-way and the pitch also in a mid-way position.

Lock both settings into position. Open the air volume mid-way and start the machine. Start feeding the maclrine and allow
materin! to cover the deck. I.fittmdstopileq:uﬂwfeedmpmmmmd(hiﬁdiydiuwaﬁdmt&mfamwbmw
£ill the deck before resorting to & quick speed adjustment), After the deck has been covered, increase or decrease air flow to bring about
proper bubbling effect. Check to see that the deck is loaded uniformly at all points. If the material piles up at the point end of the deck,
increase elevation of the deck. Make anly slight sdjustment and allow machine to operate at least 30 seconds before making any further
chenges. Shotﬂdﬂxema!qialsﬁlibepﬁedatthepointmdapplyingmeah'cmmmvearaﬁﬁcaﬁmorbubbling.ﬂmmme
pitch on the front post. Checksamp!eaﬁmnhothhighmdlowdiscbargespm Move dividers to cut material at proper point. MAKE
ONLY SLIGHT ADJUSTMENTS AT ANY ONE TIME AND ALLOW THE MACHINE TO RE-FORM A PATTERN BETWEEN
EACH ADJUSTMENT.

PREPARATION OF PRODUCT - GENERAL:

mmw&mmmammmmmmmmmm&mmwm
Gravity Table, F«mmmnﬁmmmmmmummwmmmmmmﬁmd
liglnmateﬁalsm'eptuuninmdatoremoveagoodpmﬁmofthemmniﬁesmdabowmowmcﬁmmm&ﬁﬂmtomﬂd
cause plugging of the Gravity Table screen cover.

THE IMPORTANCE OF CLEAN AIR;

The importance of clean &ir cannot be over-emphasized. 90% of all separation problems are usually related to air problems. For
example, & fine mesh deck may become plugged on the underside. Result - not enough air or no eir at all passing through the deck;
therefore, poor separations. Auﬁhmmunﬁmsyaam,wmymhwofﬂ:ccmnpmminmlmmﬁmhmﬂmguﬂ&mw
mainteined in good condition. If not, poor separations could result.

DECKS:

mmmwmmmmmwmmwmwmmmm 1t is advissble to keep a spare
deck on hand to avoid down-time and to provide for scheduled maintensnce.

MAINTENANCE:

Emmmewmmmmmmmmmwmmmmqa
certain amount of housekeeping and care, The bearings in the machine are one of the most vital parts snd as such they should receive
proper attention. mwmmmmwmmﬁmmmmﬂmmofm. The manufecturer’s



FORSBERG VACUUM GRAVITY SEPARATOR (Air Table)

A: PRINCIPLES OF OPERATION

The specific gravity separator classifies material according to density or specific gravity, Comporent parts of the gravity separator are a
vacuum fan, an gir-equalizing chamber, a perforated deck, variable speed eccentric, deck rocker anms, a feeding or metering device, a deck
end-raise adjustment, and a deck side-tilt adjustment. The end-raise adjustment varies the inclination of the discharge edge. The side-tilt
edjusts the deck so that the back is higher than the front. One end of the deck is the discharge edge and the sides are the banking rails,

A mixture to be separated is retered at a uniform rate to the back of the deck. The slant of the deck and its oscillating motion move the
material over the deck. Air forced up through the porous deck from the equalizing chamber forms thousands of small jets which csuse the
material to stratify into layers of different densities. The oscillating motion of the deck "walks" the heavy material uphiil nearly parailel to
the discharge edge, and the air "floats” the light material downhill. As the material travels from the feed point on the deck to the discharge
edge, a gradation of material takes place ranging from light material on the lower side of the deck to heavy material on the upper side, By
means of movable splitters, the discharge can be divided into any number of density fractions.

The deck cm be called the "heart” of the gravity machine and the deck covering plays an important role. Separation efficiency is dependent
on the air distribution through the deck, and on inclination and movement of the deck. About three or four types of deck coverings are
needed to handie a range of materials. Coverings that have been used satisfactorily are linen, other cloth of varions weaves, small-hole
perforated metal, plastic, and wire mesh.

The main job of the deck covering is to help stratify material above the deck, yet adequately restrict airflow to build up static pressure
within the air chamber and insure uniform air distribution. For instance, a closely woven covering gives best results for small particies,
while a coarser weave is required for large pieces. It is imperative that the deck covering be made from material that will withstand
abrasion and is free of lint, which would collect dust particles end clog openings, preventing uniform air distribution.

B: FEATURES

1. Three basic rules of gravity separation:
a. Particles of the same size, but different densities can be separated,
b. Different size particles of the same density can be separated.
c. A mixture of particles of different sizes and densities cannot be separated,

2. Rate of material entering gravity deck greatly affects operation efficiency. Optimum rates vary according to the difference in  density
or specific gravity of the mixture components,

3. Gravity separation is one of most effective cleaners,

4. This machirery requires monitoring of product flow and subsequent adjustments. Non-uniformity in lots to be cleaned causes high loss
or poor finished quality.

FOR FURTHER INFORMATION CONTACT...

Forsbergs, Inc.
P.O. Box 510, 1210 Pennington Ave.
Thief River Falls, MN 56701
PH: 1-218-681-1927 TOLL FREE: 1-800-654-1927 FAX: 1-218-681-2037

Web Site: www.forsbergs.com / Email: forsberg@forsbergs.com




FORSBERG
GRAVITY SEPARATOR
ADJUSTMENT CHART

PRESSURE AND VACUUM GRAVITIES



GRAVITY ADJUSTMENT CHART

FG. 4A \ SN
INSUFFICIENT ELEVATION )2

N\
FG. 5A -~
INSUFFICIENT RUN-OFF

FIG. 3A Q
INSUFFICIENT SPEED a"
iy

|

FG. 28
EXCESSIVE AIR

M\
FIGURE 1

HIG. 2A NORMAL OPERATION

INSUFFICIENT AIR

HG. 3B
EXCESSIVE SPEED

FIG. 5B
EXCESSIVE RUN-OFF

FiG. 4B
EXCESSIVE ELEVATION

LIGHT MATERIAL

HEAVY MATERIAL INTERMEDIATE MATERIAL

VISIBLE *“OPEN AREA"" OF DECK SCREEN

*STARTING ADJUSTMENTS: Read and follow all instructions supplied in the INSTALLATION ond OPERATION
MANUAL,

Before starting the machine, the following settings must be made:

Set the base of the left rear adjustment post as for forward as possible.
Set the base of the right rear adjustment post as far back as possible.

2



Set the front post’s elevation about midwoy and the base of the front pest (thrust setting) also at its
midway setting. . .
Open the air control to ¢ middle setting for small light material and wider for larger, heavier material.

(A) START-UP: Start the machine and feed the material onto the deck atlowing it to cover the deck and form
a constant pattern of distribution.

{(B) NORMAL OPERATION: Figure 1 —

The material will flow over the deck surface gradually moving toward the discharge side. The heavier
material will also move upward to the “‘point’’ of the deck while the lighter material curves downward
to the lower “‘cull” corner. This stratified mass (bed) of material will appear to be freely agitated and
bubbling evenly over the deck's entire surface and a distinct pattern of material movement should be
evident.

Compare the material's pattern with the figures in the chart for achieving ideal or optimum separation.
(C}) ADJUSTMENT CORRECTIONS: Correct errors of adjustment in the order given below.

1. AIR ADJUSTMENT — Figure 2A — Too little uir will cause the bed of material to pile up near the
upper end of the deck and bare the deck screen on the lower end.

Figure 2B — Too much oir will couse the bed of material to hove an extremely active bubbling
action preventing proper stratification and cause it to shift toward the Iower. end t;unng the deck
screen on the upper end. The idea is to maintain o fully covered deck with uniform depth of
material.

2. MACHINE MOVEMENT — Figure 3A — Too slow of speed (deck movemem‘). will cause 1he_ material
to pile-up in the input area and gradually be thinner in other oreas, especially at the point where
the screen may become visible.

Figure 3B — Too much speed will cause the material to pile-up along the head board and become
thin at the lower end of the deck where the screen may become visible.

3. ELEVATION OF DECK — Figure 4A — A low elevation setting will cause the material to be thicker at
the upper end and thinner in a larger than normal area at the lower end.

Figure 4B — A high elevation setting will cause the material to shift to the lower end and be
thinner in a lorger than normal crea at the upper end.

4. DECK RUN-OFF (Level Control) — Figure 5A — Insufficient {low) run-off setting will cause a heavy
pile-up of material along the back side (opposite the discharge) of the deck. The lighter material will
move further up toward the point before curving down to the lower corner.

Figure 5B — An excessive (high) run-off setting will cause the material to move directly toward the
discharge side and head board. Because of this faster movement toward the discharge, the deck
screen wilil become bare of material at the hip area.

The run-off adjustment seldom needs to be changed once properly set; exception would be if feed
rate into the machine is changed.

NOTE: MAKE ONLY SLIGHT ADJUSTMENTS, ONE AT A TIME AND ALLOW TIME FOR THE PATTERN TO REFORM
ON THE DECK BEFORE ANY FURTHER ADJUSTING.
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TROUBLE SHOOTING GUIDE

When separations deteriorate from former performance, there is always a reason. A general procedure to locate trouble would be to
first of all re-check your machine adjustments, then re~check the entire air system and lastly check the machine for mechenical failure, A
few example problems and procedures for cotrection are listed below,

(1) POOR SEPARATION - LIGHT MATERIAL COMING OUT HIGH ON THE TABLE

Cause: Probably a plugged deck. Run material off deck with the Air Damper closed. Remove deck, check and clean thoroughly.
Replace deck and start up again.

(2) MATERIAL RIDES TOO HIGH ON DECK AND CROWDS THE HEAVY DISCHARGE SPOUTS

Cause: Probably any one or any combination of the following -- not enough air, plugged deck, machine running too fast, machine
has too much pitch, or the deck is too low at the heavy/high end.

To correct, apply more air and raise the heavy/high end of the deck somewhat. If this produces no result, the deck is probably
plugged. If the deck is not plugged and the air is almost wide open then check the rest of the air system such s piping, filters (make sure
the filters are not plugged), cyclones, ete. to make sure that are no unusual back pressures.

(3) MATERIAL RIDES TOO LOW ON DECK, HEAVY/HIGH END OF DECK NOT COVERED
Cause: Too much air, machine running too slow, not enough feed to cover deck completely or point of deck raised too high.

Take obvious corrective action aliowing the deck time to re-adjust its pattern between corrections. On machines with over & year
of sexvice it would do well to check the surface of the deck covering to make sure it has rot womn smooth. It is the roughness of the wire or
the dimpling in the deck covering that makes the heavy particles move up to the top.

{4) NOT ENOUGH AIR TO GET THE DESIRED CLEANING
Cause: Air Leakage in Upper Bellows or Product Discharge Airlocks.

Make sure the Product Discharge Airlocks ere in place and in good condition. Make sure
the Upper Bellows is in good condition.
The above examples are some of the common causes of problems encountered and are quite easily correctsble. It should also be noted

that any mejor change in the composition of the material being fed into the machine will obviously affect the amount of finished product
coming off the spill board.

MECHANICAL TROUBLE CHART

Before making any repairs or looking for trouble with the gravity separator, check over the machine for correct rotation of the motor and
fin, any obstructions to the air intake, that the machine has a steady and uniform feed from an overhead surge bin and not directly from and
elevator leg, that the machine is sitting on a firm and level foundation, that it is securely fasiened to the floor.

TROUBLE POSSIBLE REMEDY
UNSTEADY OR VARIATION OF PRODUCT Check for product input blockages. Be sure the feed control
UPON DECK linkages are properly working. Check for changes in product

consistency and environmental changes.

“DEAD SPOTS” ON DECK WHERE PRODUCT Remove deck and 013331 thoroughly with brush and air h‘”‘e if
BECOMES UNEVEN g?::g::ﬁl Ctgseck air intake and filters for possible obstructions or



TROUBLE

UNABLE TO MAKE PRODUCT CARRY ALL
THE WAY UP ON DECK OR ALL THE WAY
DOWN ON THE DECK

TOO MUCH VIBRATION IN DECK OR
FRONT OF DECK NOT TRAVELING TRUE

UNABLE TO ATTAIN A STEADY SPEED ON
DECK

EXCESSIVE VIBRATION IN BODY OF
MACHINE

POUNDING OR THUMPING NOISE IN
MACHINE

POSSIBLE REMEDY

Check speed chenger pulley and make sure that it is working
freely. Check eccentric bearings and pitlow blocks and make sure
they are pot stuck or loose. Check rear adjustrment posts and make

sure they are tight and workdng.

Check front and rear posts making sure that none of the rubber
bushings/slats have become worn. On older machines check for
worn pins and bushings on the front and rear posts. On very old
style machines check fabric pads on the eccentrics and make sure
they are tight, replace only with a pad and not rubber.

Check motor for fow veltage; check gl belts making sure there is
no slippage; check speed changer making sure it is working freely,
check to see if speed adjustment is locked.

Check the frame of the machine and make sure it is resting firmly
on the floor at all points and is securely fastened and shimmed,
Make sure that the floor is not wobbly and if there is vibration, the

floor must be supported.

Check all bearings and slats making sure they ave ail tight and ali
set-screws are securely tightened

Forsbergs, Inc.
P.O. Box 510, 1210 Pennington Ave.
Thief River Falls, MN 56701
PH: 1-218-681-1927 TOLL FREE: 1-800-654-1927 FAX: 1-218-681-2037

Web Site: www.forsbergs.com / Email: forsberg@forsbergs.com




SEALMASTE

These instructions cover the set screw and SKWEZLOC style batl bearings.
it is important that thay be read in their entirety before ettempting installation
or remaval. The procadures indicated shoukd be carefulty followed. Failure to
do 50 can resutl in mis-instailation which could causs bearing performance
problems as well as serious personal Injury.

BEARINGS IN BOLT-ON HOUSINGS (UNITS)

1. CHECK AREA- Clean and organize bearing instatiation area, keep
well iit. Be sure mounting surfaces ame clean and fiat.

2. CHECK SHAFT - Shaft should be within tolerance range shown in
Table #1, clean, and free of nicks and burs. Mount bearing on
unused section of shafting or repair/replace shafting as required.

TABLE #1
BHAFTING
Shaft Dia. Shah Tolerance
12-115M16in. (12 - 49 rwn) +0to 0005 0. (+010-.0125 mm)
2-33164n {50 - B0 mym) +J 10 .0010 in. {+0 1o ~.025 rom)
31/4-415116in (82 125 mm)|  +010.0016in.  +(010 -.040 mm)

3. INSTALL UNIY - Siide unit onto shaft. i it is difficult to mount
bearing on shafl, use a piece of emery cioth to reduce any high
apots on shafl. Do not hamerwr on any component of the
bearing. )

4. FASTEN UNIT IN PLACE - Install housing mounting bolts, check
and align bearing and tighten mounting bolts to recommended
fastaner torques. Exercising extreme caution and safety, rotate shaft
stowly lo center bearing. '

6.1 SET SCREW INSERTS
a)  Setscrews in a multiple bearing application should be
aligned.
b)  Torgue first set screw to one hdf recommended torgque in
Table #2. Torque second set screw to full torque. Torque first
set screw to full torque.

5.2 DOUBLE |.OCK SET SCREW INSERTS

g}  Sel screws in & multiple bearing application should be
aligned. -

b)  Onone end of the inner ring, torque first et scraw to one
hatt the recommended torgue in Table #2. Torque second
sot screw to full torque. Torque first set screw to full torque.

¢} Repeat step 5b on opposite end of inner ring.

TABLE #2
SET SCREW TIGHTENING

SCREW HEX. TORQLE

SIZE SIZE (in-bs.) (#.-bs.} (N-m)
1428 318 65 - 85 : 7-10
5/16-24 5732 125 165 . 15- 18
8-24 3146 230 - 300 . 25. 34
7116-20 7132 350-450 | 30-40 40- 55
112-20 14 500650 | 40-565 5575
58.18 516 100- 1440} 90-120 | 120- 185

53 SKEWZLOC INSERTS
8) Besum that the SKWEZLOC coflar is fitted square and snug
against the shoulder on the inner fing.
b} Torque the SKWEZLOC collar cap screw to torqua recom-
manded in Table #3.

BALL BEARING INSTALLATION INSTRUCTIONS
¢ SET SCREW, SKWEZL.OC

TABLE #3
SKWEZLOC COLLAR TIGHTENING
Tormue
Engheh Scraw Hex

Sire Size (ievitis.) (N-m)
#5332 25 65-70 7-8
$10-24 127 80-90 8.10
11420 130 160 - 180 18-20
5/16-18 T-45 360 - 400 40 - 45

8. MONITOR iNSTALLED BEARING"- After bearing has been nun for
saveral minutes, and again after several hours, chack besring for
excessive noise of vibration. Shutdown machine and check housing
temp: typical applications operate at 100°F - 150°F (38°C - 66°C}
(Similar fasl to household hot tap water temp). Tighten all locking
devices after 500 hours or 3 months, which ever comes first.

CYLINDRICAL OD INSERTS & INSERTS IN

CYLINDRICAL OD HOUSINGS

INSTALL INSERT- Be sure housing bore is clean and fres of debris.
Press baaring into housing by applying force to face of outer ring. Do not
hammer on any component of the bearing or apply force to inner
ring. Proceed with Step #1-6 sbove. For recommended housing bore
tolerance, consutt SEALMASTER catalog or phone SEALMASTER

Application Engineering®.
SPHERICAL 0.D. & (AR) EXPANSION INSERTS

MMPORTANT: Replacsment SEALMASTER bearing inseris are
intanded for use in SEALMASTER housings. Housings should be
thoroughly inspected for damage such as cracks, excessive wear or
gailing of the spherical seat, ocbstruction of grease port, sic. prior to
instaliation.

INSTALL INSERT - Housing bearing seat should be wiped clean. Check
grease porl and clean free of debris. Wet housing bearing seat with oil or
grease. Secure housing in a vige.

FOR SPHERICAL OD:

a) Place bearing insert into housing load slol, positioning the insert
oider race dimpie and lube hole in fine with the casting tube port.

b}  Using a bar slipped into the insert bore as a jever, swing insert into
place within the casting. insert should have a snug fit in housing
bore. Do not hammer. (Note: I insert can be made to swivel by
hand in the housing bore, fit is too joose - REPLACE ENTIRE UNIT.
If hoavy force is required, fit is too tight - REPLACE ENTIRE UNIT).

¢} insure afignment of housing grease port hole and bearing dimple
and lube hola.

d}  Place locking pin into tube port and thread lubrication fitting into
threadad libe port hole. Greasa fitting adjustrment is critical
{overtightening or undertightaning can result in poer bearing
performance), snug fit with wrench, then lposen 1/4 tum. Proceed
with steps 1-6 above.

EXP; H

a)  Slide bearing inte housing. Do not hammaer.

b)  Insure alignment of housing grease port hole, brass ring fuba hole,
and beating dimpla.

¢}  Place locking pin into housing grease port hole, brass ring lubse hole,
and bearing dimple. Thread lubrication fitting into threaded housing
grease port hole. Greasa fitting adjustment is critical {overtightening
of undertightening can result in poor bearing perfarmanca), snug
fitting with wrench, then loosen 1/4 tum. Axial positioning is critical.

d), Puosition bearing inser! to maximize axial expansion. Proceed with
Steps 1-6 abova.

Ac AUTION Failure to obssrve safety precautions could cause personal injury or squipment damage.

& Emerson Power Transmission Manulacturiné. L.P. or affiliates 2001. All Rights Reserved.



RELUBRICATION INSTRUCTIONS

Any good quality lithium or lithium complex base grease, using mineral ofl,
conforming to NLG! grade 2 consistency, @hd an oif viscositty of 455-1135
SUS at 100°F (100-250 ¢S5t af 40°C) may be usad for relubrication.

READ CAREFULLY
Compatibility of grease is critical, therefore consult with SEALMASTER
Application Engineering end your grease supplier for curent grease spedi-
fications o insure greases are compatibie.
Relubricatable SEALMASTER bearings are supplied with grease fittings or
zerks for easa of {ubrication with hand or automatic grease guns. Always
wipe the fitting and grease nozzle clean.

For safety, stop rotating equipment. Add one half the recommended smount
shown In Table #5. Start bearing, and run for a few minutas. Stop bearing
and edd the second hali of the recommended amount. A ismparature rise,
sometimes 30°F {1°C), after relubrication is nomal. Bearing should oparate
at lemperatures less than 200°F (84°C} and shouid not exceed 225°F (107°C)
for intermitient operation. For & relubrication schedule see Table #4. For any
applications that are not in the ranges of the table, contact SEALMASTER

Note: The tables below state general lubrication recommendations based on cur experience and are intended as suggested or starting points
only. For best resuits, specific applications should be monitored regularly and lubrication intervals and amounts adjusted accordingly.

TABLE 84
RELUBRICATION INTERVALS
Use NLOI 22 Lithium or Lithium Complex Gresse
Speed Temperature Cloaniiness Relub. lntervale
100 rpm Up to 120°F (50 C) Cisan @10 12 Months
500 rpm Up to 150°F (65 C) Clean 210 6 Months
1000 rpm _ Upto 210°F (100°C) Glean 2 Weeks o 2 Months
1500 rpm Over 210°F (100°C) - 250°C) Clean Weekly
Above 1500 rpm Up to 150°F (85° C) Dirty/Wet Wynklonloﬂh
Max Catalog Rating | Over 150°F {85°C) - 250°F (120°C) Diety/\Vet Daly (o 2 Weeks
Abowe 250°F (120°C) Contact SEALMASTER
TABLE #5
RECOMMENDED RELUBRICATION
GREASE CHARGE
Shatt Sixe (in) oL Shaft Size grams
12 to 3/4 0.03 20 mm 0.85
7/8to 1316 0.10 25-30mm 2.84
114101112 0.15 35-40mm 4.25
11116 to 1 1516 0.20 45-50mm 567
2to 27116 0.30 55-60rmn 8.51
2121021616 0.50 85-70mm 15,59
3to 3 716 0.85 75-80rm 24,10
I12to 4 1.50 85-105mm 4253
TECHNICAL PRODUCT ASSISTANGE:

Phone: 630-898-9620 ext. 2
Seatmaster.Engineering@ Emerson-ept.com

i,
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AC AUTION F:li?u-rb to-oboerve safety precautions couid umlporlon-({injury or equipment damage.
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For New Technology Network

NTN'

Care and Maintenance
of Bearings

1. Introduction

The rolling-contact bearing Is an elerment of machinery with & very
Important role, and it dominates the perormance of the machine. i
one of the bearings breaks or setzes, not only the machine but also the
assombly ine may stop. If one of the axle bearings of an sutomobiie or
a raliway car broaks down, a serfous accident could occur.

To avoid troutde, every bearing manufacturer should make efforts o
assure the higheat quality for each bearing, and should emphasize that
the user carefully handie and malntain all bearings.

Every bearing becomes unservicaable in the course of ime even i 1t
Is Installad comrectly and operated property. The racoway surfacos and
the rolling contact surfaces of the roling sloments are repeatedly sub-
Jocted o compressive loads, and the surfaces evantually flake.

The iife of a rofiing-conlact bearing is defined as the tots! number of
revoiutiona (or the number of operation hours &t 8 given constant speed)
before fiaking occurs.

The boaring may also become unserviceable because of solzing,
breakage, wear, false brinetiing, corrosion, etc,

Thesa problems are caused by improper salection or handiing of the
bearing. The probloms are avoldabla by comact salection, proper han-
diing and maintenance, and are distinguished from the fatigue kfe of
the bearing.

However, breakdowns due to improper appiication, bearing design,
and malnienance are more frequent than $aking due fo rolling fatigue
I the fleld.

2. Inspection of Bearings

Inspection of a machine's bearings during operation is imporiant to
prevent unnecessary bearing faliure. The following methods are gen-
eraily adopled to lnspect the bearing.

{1) Chack of bearings in operalion
included are the check of bearing temperature, nolse, and
vibration, and the examination of the properties of lubricant lo
determine when kebricant should be replenished or exchanged.

(2) inspection of bearings afler operation

Any change of the bearing ls carefully axamined afler operation and
during periodic inspections 30 a3 10 take measures 1 prevent recur-
rence.

Itis important for proper bearing maintsnance to determine inspec-
tion requirements and intervals, according to the importance of the sys-
tem or machine, and adhere 1o the established schedule.

3. Inspection When Machine is

Running

3.1 Bearing Temperature

Bearing tomperature genorally rises with start-up and stabllizes at a
temparature slightly lower than at star-up (normally 10 §0 40(C higher
than room femperature) in & certain §me. The ime before stabiizing
depends on the size, type, speed, and lubrication system of the bear-
ing anx the heat dissipation condition around the bearing. It ranges
from about 20 mirutes to as Jong as several hours. i bearing tempera-
ture does not stablize but contirues W rise, the causes shown in Table
3.1 are conceivable. Opemtion should be stopped and an appropriate
corrective action should be taken.

High bearing lemperature is nol desirable in view of maintalning an
adoquate service ke and preventing lubricant detoriomation. A desir-

able bearing temperature i3 gonerally below 100°C.,

Tabie 3.1 Major causes of high bearing temperzture
(1) Extremely insuffilent or excessive bricant
{2) Poor instakiation of the bearings
(3} Extremely smal! bearing clearance or exirernaly heavy
load
(4) Extramely high fiicion batween Sip and seal groove
(5) Improper lubricard type
{6) Creep between the fitting surfaces

3.2 Operating Sound of Bearing

The following Table 3.2 fists typical abnorma! bearing sounds and
their causes. Please nota that the decription of some of thase sounds
is rather subjective and thus could vary consklerably from person to
person,



Table 3.2 Typlcal Abnormal Bearing Sounds and Thelr Causes
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3.3 Vibration of Bearing

Damage to the beating can be detected eary by measuring the vi-
bration of the machine. The degree of deamage is inferred from quant-
tative analysls of the amplitude and frequency of the vibration. How-
ever, values measured differ depending on the measuring point and
the operating condition of the bearing. Il Is desirable lo accumu-iate
measurement data end establish evaluation criteria for each machine.

3.4 Lubricant Selection

The purpose of iubrication the bearing is to cover the rolling contact
surfaces and siiding cortact surfaces with a thin oil fim to avold direct
metal-to-meial contact. Effective iubrication of the rofiing-element bear-
ing has the folkwing effects.

{1) Reduces friction and abrasion

(2) Transports heat generated by friction

(3) Protongation of service life

{4) Prevenis rust {corosion)

(5) Keeps foreign objects (or contamination) away from roliing

elements and raceways

For these purposes, a lubricant should be selecied by referring to

the foltowing criteria:

(1) Grease lubrication

Grease s genetally used for lubricating rofiing-element bearings be-
cause It is easy to handie and simpiifies the sealing system.

Carefully examine the type and properties of the base oil, thickener
and addiives of the grease, and sefect a grease appropriate for the
operaling condition of the bearing. The general relation between con-
sistency of grease and the application of the bearing & glven in Table
3.3. The types and properlies of greases are given in the bearing sec-
fion of the NTN general catalog.

Table 3.3 Consistency of Grease

{2) Oil lubrication

Oll lubrication Ia generatly sultable for high speed or high tempera-
ture operations. it is also sultable for carrying heat away from the bear-
ing.

Ol viscosities required for the operating temperatures of bearings
are given in Table 3.4.

Carefully study the viscoslty, viscosily index, axidation resistance,
corrosion resislance, foaming resistance, etc. to select an ofl. Table
3.5 gives a guide for selecting viscosity.

Fig. 3.1 shows the variation of viscosity with mperature for several
lubrication olls. Use Table 3.5 to select an oll with an adequate viscos-

ity for the operating femperature of the bearing.

Table 3.4 Viscosities Reguired for Opsrating Temparuature
of Baarings

3.5 Relubriation

In greasa lubrication, the lubricating chamacteristic of grease daterio-
rates with operating hours, thus requiring relubrication of the bearing at
appropriale Intervals. Relubrication intervals of greass depend on the
type, dimensions, and speed of the bearing, and the type of greasa,

A line diagram serving as a rough guide of grease relubrication inter-
vals, is given In the besaring section of the NTN genersi catalog.

For ot lubrication, oll changing intervals depend on the operating
condition of the machine and the type of lubrication system (a rough
gukie 1o ofl changing intervals and for ofl analysis intervals Is given in
Tables 3.6 and 3.7).

&
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Fig. 3.1 Lubrioation ol mm Hee Sagram



Table 3.5 Selection Gulde For Lubrication Ol Viscosity . .

1. The table above Is applicable to off bath lubrication and recirculation lubrication.
2. Consult NTN if your operating condition is not shown In the table.

Table 3.6 Lubrication Oll Properties and Serviceabla Limlts
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DITAK 8 - ADJUSTABLE TIMEBASE 5-DIGIT RATE INDICATOR

® LCD, POSITIVE REFLECTIVE OR NEGATIVE TRANSMISSIVE
WITH YELLOWAGREEN OR RED BACKLIGHTING

® (0.6 INCH (15.2 mm) HIGH DIGITS
& ADJUSTABLE TIMEBASE FROM 4 MSEC 10 32 SEC

® INTERNAL LITHIM BATTERY PROVIDES OVER 7 YEARS OF
CONTINUOUS OPERATION

® NEMA 4X/IP65 SEALED FRONT PANEL BEZFL
® ACCEPTS MAGNETIC OR LOGIC TYPE SIGNAL INPUTS

rod I'Pn

& WIRE CONNECTIONS MADE VIA SCREW CLAMP
TYPE TERMINALS c €
DESCRIPTION

The Ditak 8 is a self-powered rate indicator which features selectble
Timebase Increments by setting the appropriate DIP switches on the rear of the
unit. The intemal 3.0 VDC lithium battery will operate continuously for at least
7 years. 3t has o 5-digit LCD display with 0.6 inch {15.2 mm) high digits. The
displays are available in positive image reflective {black digits, reflective
background) or negative image transmissive (illuminaled digits, dark
background) with red or yellow/green backlighting. Backlight version units
require power from an external 9 to 28 VDC supply.

The unit is constructed of a lightweight, high impact plastic case with a clear
viewing window. The sealed front panel meets NEMA 4X/TP6S specifications
for wash-down and/or dusty environments, when properly instafled.

The optional Micro Line/Sensor Power Supply (MLPS1000} is designed to
attach to the rear of an installed Ditak 8. The optional supply can be powered

from 85 to 250 VAC, and can provide power for the backlighting of a unit and
oSt sensors.

SAFETY SUMMARY

All safety related regulations, locat codes and instructions that appear in the
menual or on equipment must be observed 1o ensure personal safety end 1o
prevent damege to either the instrument or equipment connected to it if
equipment is used in & manner not specified by the manufacturer, the protection
provided by the equipment may be impaired,

CAUTION: Risk of Danger.
Rt compiete instructions prior o
installaton and operation of the unit

SPECIFICATIONS
1. DISPLAY: 5-Digit LCD, 0.6" (15.2 mm) high digits. .
2. POWER SOURCE: Internal 3.0 V lithium battery provides over 7 years of
continuous service (battery life is dependent upon usage).
. BACKLIGHT POWER REQUIREMENTS: § to 28 VDU @ 35 mA
Above 26 VDC, derate operating temperature to 50°C. Must use the MLPS!
or a Class 2 or SELV rated power supply. ) _
4, SEGNAL INPUT: 0 to 16 KHz from & magnetic or b!-polar output (wilh a
50% duty eycle). Min. input sensitivity is 0.9 V. Max. input = 28 Vl)(l'l
. TIMEBASE: Adjustable in 1/256 sec (3.906 msec) increments via DIP
switches located at the reer of the unit. Timebase ranges from 3.906 msec to
31.998 sec; 0.01% +1 digit accuracy.
6. ENVIRONMENTAL CONDITIONS: . _
Operating Temperatare: 0 to 60°C {Above 50°C derste backlight operating
voltage to 26 VDC max.)

Storage Temperature: -40 to 80°C .

Operating snd Storage Humidity: 85% max. {non-condensing} from 0°C to
60°C,

Altitude; Up to 2000 meters o _

. CONSTRUCTION: High impact plastic case with clear viewing window
(Panel gaskel and mounting clip included), instafation Category £, Pollution
Degree 2.

|~

Lh
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ORDERING INFORMATION
MODEL NO, | DESCRIPTION PAR: NUMBER
Adjustable Timebase Tachometer DT800000
Adjustable Timebase Tachometer with TB00010
DTa Yellow/Green Backlighting
Adjustable Timebase Tachomater with DT800020
Red Bacidighting
MLPS Micro Line SensorPower Supply MLPS1000
[ For more iformation on Pricing, Enciosures & Panel Mount Kits Tefer to the RLC
Catalog or contact your local RLC distributor.

DIMENSIONS In inches (mm)

Note: Recommendad minimum clearance (behind the panel) for

mounting clip installation is 2.15" (54,6} H x 3,00 (76.2) W.
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SPECIFICATIONS (Cont’d)
8. CERTIFICATIONS AND COMPLIANCES:
SAFETY
IEC 10161, EN 61610-1: Safety requirements for electrical equipment
for measurement, control, and aboratory use, Part 1.
[P65 Enclosure rating (Face only), IEC 529
Type 4X Enclosure rating (Face only), ULS50
ELECTROMAGNETIC COMPATIBILITY
Emissions snd Immunity to EN 61326

immunity:

Electrastatic discharge EN 61000-4-2 Criterion B
4 kV contact discharge
& kV air discharge

Electromagnetic RF fields EN 61000-4-3 Criterion A
10 Vim

Fast transients (burst) EN 61000-4-4 Critcrion B
2 kV power
2kV signat

Surge EN 610004-5 Critgrion A
1kV L-L,2kV
L&N-E power
1 kV signal

RF conducted interference EN 61000-4-6 Criterion A
3 V/ms

Voliage dip/interruptions  EN 61000-4-11 Criterion A
0.5 cycle

Emissions:
Emissions EN $5011 Ciass B
Notes:

1, Criterion A: Normal aperation within specified limits.
2. Criterion B: Temporary loss of performance from which the unit self-
recovers.

Refer 1o the EMC Installotion Guidelines seciion of this bulletin for
additional information,
9, WEIGHT: 3.4 0z (964 g)

EMC INSTALLATION GUIDELINES
Although this unit is designed with a high degree of immunity to

ElectroMagnetic Interference (EMI), proper installation and wiring methods

must be followed to ensure compatibility in each application. The type of the

electrical noise, source or coupling method into the unit may be different for
various installations. in extremely high EMI environments, additional measures
may be needed. Cable length, routing and shield termination are very important
and can mean the difference between a successful or a troublesome instaliation

Listed below are some EMC guidelines for successfl instellation in an

industrial environment,

1. Use shielded {screened) cables for afl Signal and Control inputs, The shield
{screen) pigtail connection should be made as short as possible. The
connection point for the shield depends somewhat upon the application.
Listed below are the recommended methods of connecting the shield, in
order of their effectiveness,

a. Connect the shield only at the panet where the unit is mounted to earth
ground (protective earth).

b. Connect the shield to earth ground &t both ends of the cable, usuaily when
the noise source frequency is above 1 MHz,

c. Connect the shield to common of the unit and teave the other end of the
shield unconrected and insulated from earth ground.

2. Never run Signal or Control cables in the same conduit or raceway with AC
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run in metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the instailation
is near a commercial radio transmitter.

. Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
COMponents,

In extremely high EMI environments, the use of external EMI suppression

devices, such as ferrite suppression cores, is effective. Instzll them on Signal

and Control cables as close to the unit as possible. Loop the cable through the
cone several times or use multiple cores on each cable for additional protection.

Install line filters on the power input cable to the unit to suppress power line

interference. Install them near the power entry point of the enclosure, The

following EMI suppression devices {or equivalent) are recommended:

Ly

-

Ferrite Suppression Cores for signal and control cables:
Fair-Rite # 0443167251 (RLC #FCOR0000)
TDK # ZCAT3035-1330A
Steward #28B2029-0A0

Line Filters for input power cables:
Schaffner # FN610-1/07 (RLC #LFIL000D)
Schaffner # FNG70-1.8/07
Corcom #1VR3

Note: Reference manufacurer s instructions when installing a line filter.

Therefore. keep cable runs as shor as possible.

5. Long cable runs are more susceptible to EMI pickup than shorl cable runs.

BLOCK DIAGRAM
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WIRING CONNECTIONS

The electrical connections are made via rear screw-clamp terminals
focated on the back of the unit. All conductors should meet voliage and
current ratings for each terminal. Also cubling should conform to

appropriate standards of good installation, local codes snd

regulations. It is

recommended that power supplied to the unit (AC or DC) be protected by a
fuse or circuit breaker, When wiring the unit. use the label ] identify ‘the
wire position with the proper function. Strip the wire, 1eavurtg
approximately 1/4" bare wire exposed (stranded wires shnui.d be tinned with
solder). Insert the wire into the screw-clamp terminai and tighten the serew
until the wire is clamped tightly. Each terminal can accept up to two #14

AWG wires.

The backlighting for a backlight version unit is powered between

Terminal 2 (V+} and Terminal 1 (GND).

Variable Frequency AC Inputs, Signal Source Powered

Variable Frequency AC Inputs, Signal Source Powered
Minimum Vg for operation is 0.9 V peak.
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REAR PANEL DIP SWITCHES

When viewing the Ditak & from the rear, there are two banks of DIP switches
tocated along the top edge of the PC board. The bank of eight switches to the lefi
is Jabeled SWA and the bank of six switches to the right is jebeled SWB. All of
the SWA switches and five of the SWB switches are used to select the desired
Timebase. The remaining switch of SWB is used to select Erequency Doubling,

BEQOB86H |BEBAEE  |&__ 4

o BT ool

Voo esic i s, v

WARNING: Lithium baltery may explade #f Incinerated.

FREQUENCY DOUBLING

DIP switch SWB 6 is the “Frequency Doubling™ switch. When it is in the
“ON” position, frequency doubling is disabled. When set to the “OFF” position,
it is enabled and twice the number of input pulses are registened in the unit. This
doubling of the input rate aliows the Timebase Increment Total to he halved,
thus allowing a faster update time for a given display value.

TIMEBASE SELECTION

The Ditak 8 has a Timebase selection range from 3.906 msec to 31.998 sec.
SWA | is sel to the “ON” position for the minimum Timebase setting. SWA |
through SWB 5 are set to the “ON™ position for the maximum Timebass satting,
A specific Timebase setting is achieved by adding the appropriate individual
‘Timebase increments,

The Timebase increment total is computed according to the following formula

TIMEBASE INCREMENT TOTAL (TBIT) = Wﬁ%%%’%%ﬁﬁt
WHERE:
DR = Desived Reading
RPM = Revolutions Per Minute
PPR = Pulses Per Revolution
FQ.DBL. = Frequency Doubling disable (times 1 switch on,
times 2 switch off)

Example: Find the appropriate Timebase DIP switch sefting for desired
parameters.

Desired Readout (DR) = 2560
Revolutions Per Minute (RPM) = 1250
Pulses Per Revolution (PPR) = 50

FQ.DBL. = ON (times 1 switch on)

2500 x 15,361

TIMEBASE INCREMENT TOTAL (TBIT) = 1350 % 50 % 1

TBIT = 614.44
TBIT = 614 {round to the nearest whole number}
TBIT = 614
DiP SWB 2 - 812
102 - Needed
DIf SWAT - 64
38 - Needed
DIP SWA B - a8
6 - Needed
DIP SWA 3 - A
2 - Needsed
DIF SWA 2 - L
0 - Neaded

Note: {f no timebase switches are turned on, the Ditak § will default to 3.906

TIMEBASE TIMEBASE ¢

AWICH INCREMENTS BWVICH INCREMENTS msec timebase.
BWA 1 1 SWB 1 256 N
SWA2 2 SWB 2 512 DIP switches SWA 2, 3, 6, 7, and SWB 2 are all set 1o the “ON” position for
gm: 2 gm 3 ;gfg a Timebase Increment Total of 614, If it is d_&cired to know what the
SWAS 16 sSWB g 4086 approximate Timebase is in seconds, use the following formula:
e 4 SWBe  FREQ.DBL. TBITx 0003906 = Time in seconds
SWAB 128 614 x 0.003906 = 2.398 sec.

TYPICAL APPLICATION

CONVEYOR BELT SPEED INDICATOR

TIMEBASE INCREMENT TOTAL (TBIT) =

DR x 15.361 n 10 x 15,361
RPM x PPR x FQ.DBL. ~ 100 x 1 x1
Desired Reading = 10
MAX RPM OfShaeft = 100
Pulses Per Revolution = 1
FQ.DBL. =ON (times 1 swilch on)
TBIT = 1536,1
TBIT = 1536 {round 1o the neancst whole number)
TBIT = 1536
DIP SWB 3 - 1024
512 -  Needad
DIP SWwB 2 - 51z

0 - Needed

It is desired to display the rate of a conveyor belt used to carry PC Boards through an infrared soldering chamber that is variable from ¢ to 10 feel per mipuic.
The rate must be adjusted depending on the size of the boards being soldered. The display of the rate indicator must read in feet per minute. The shaft of the vangble
speed motor contains & keyway, A speed of 100 RPM will produce a belt speed of 10 f/min. A proximity sensor is used to monitor the speed of the shaft. The Ditek
8 can be used 1o display the belt speed in this application. The output signal of the sensor is connected to the Ditek 8 Terminal 3 (INP). The sensor common and
shield are connected to the Ditak 8 Terminal 1 (GND). The Timebase setting is to be determined by using the formula.

With these DIP switch settings, the Timebase would be approximately 599 sec
(1536 x 0.003906 = 5.995). To reduce the display update time, the “Frequency
Doubling” switch can be enabled (set to the “OFF” position). Therefore, only half
the Timebase will be necessary (768 x 0.003%06 = 2.99 sec.).

TBIT = 768
DiP §WB 2 - 22
256 - Needed
i SWB 1 -
0 - Needad
DIP SWB 6 - OFF - Frequency Doubling Enabled




INSTALLATION ENVIRONMENT

The unit should be installed in a location that does
not exceed the maximum operating temperature
and provides good air circulation. Placing the
unit near devices that generale excessive
heat should be avoided.

The bezel should be cleancd only
wilk a sofl cloth and neutral soap
product. Do NOT use solvents.

Continuous exposure to direct
sunlight may accelerate the aging
process of the bezel.

MOUNTING SCREW

NUY FASTENER

FEATURE

INSTALLATION

The Ditak 8 meets NEMA 4X/IP6S requirements for
indoor use. when properly installed. The units are
intended to be maunted into an enclosed panel. A sponge
rubber gasket, mounting clip, two screws, and nut
fasteners are provided to install and seal the unit in the
panel cut-oul.

The following procedure assures proper instaliation®

1. Cut panel opening to specified dimensions. Remove bisrrs

and clean paned apening,

Slide the panef gaskel over the rear of the unit to the back of

the bezel.

Slide nul fastener into slot on mounting clip and then insert mounting

screw through nut on both sides of mounting elip. Tip of mounting screw

should NOT project through hole on clip.

4. install Ditak unit through panel cut-out.

5. Slide maunting clip over rear of unit until ¢lip is against back of panel. The
mounting clip and Ditak housing have a latching feature to hold the unil in
place untit tightened,

Note: Hold the Ditak front bezel in place when sliding the mounling clip
into position.

2

w

GASKET
0.093" {2.4 om)
THICK

NOURTING CUIP EXISTING PANEL
05" to 207

(1.3 to 5.1mm)
THICK

LATCHING FEATURE

6. Alternately tighten each mounting screw to ensure uniform gasket pressure
Visually inspect the gasker for proper seal T‘he‘ gasket should be
compressed approximately 75 to 80% of its original lhlck'.nws.

7. if the gasket is not adequately compressed and the mounting screws cannol
be tightened any further, loosen mounting screws and insure that the clip is
latched as close as possible to the panel.

8. Repeat step #6 for tightening the mounting screws.

TROUBLESHOOTING

For further technical ascistance, contact technical support at the appropriste company numbers listed.

LIMITED WARRANTY
The Company warrants the products it manufa agninst defects in ials and workmanship
for 8 period limited to two years from the date of shipmont, provided the products have been stored,
handled, installed, and used wnder proper conditions. The Company’s lisbitity under this limited
warranty thall extend only 1o the repair or roplacement of & defective product, at The Company’s
option, The Company disclaims all liebility for any affirmation, promise or representation with
respect to the products,
‘The customer agrees to hold Red Lion Controls harmiess frorn, defend, and indemnify RLC against
damages, clsims, and expenses arising out of subsaquent sales of RLC products or products
containing components manufactured by RLC and based upon personal injuries, deaths, property
danage. lost profits. and other matters which Buyex, its employess, or sub-contraciors are or may be
ta any extent finble, including without limitation penaltics imposed by the Consumer Product Safety
Act (P.L. 92-573) and lisbility imposed upon any person | 10 the May Moss Warranty
Act (P.L. 93-637), as now in effect of as amended hereafier.
No warmanties expressed or implied ave created with respect 10 The Company’s products except those
expressty contained horcin. The Customer acknowledges the disclai and fimitations ined
herein and relies on no other warmanties or affirmations.

Red Lion Controls AP

Red Lion Controfs

20 Willew Springs Circle
York PA 17406

Tel +1 (717) 767-6511
Fax +1 (717) 764-083%

Red Lion Controls BY
Basicweg 11b
NL - 3821 BR Amersfoort
Tel +31 (0) 334 723 225
Fax +31 (0) 334 893 793

31, Kaki Bukit Road 3,
#06-04/05 TechLink
Singapore 417818

Tet +65 6744-6613
Fax +65 6743-3360



INSTRUCTIONS FOR ORDERING

PLEASE BE SURE TO GIVE THE FOLLOWING
INFORMATION WHEN ORDERING- 7YPE OF
MACHINE, MODEL NUMBER AND
SERIAL NUMBER.

TYPE OF
THE FORSBERG LINE MACHINE
TYPE.DJ?Y rﬂdﬂﬂﬁdls‘ SEPARATORS 1
MODEL
MODEL NO. SER-FJ(V)?"{I ERG INC
i'E'SO*VMS’ THIEF R!Vl"sj‘?‘BFALLS MIE/VFSOTA a:J..SlA. ‘
P-8, 34-4800, ETC.) SERIAL NO.

BE SURE TO GIVE PART NO., ITEM NO., & PLATE NO.
THIS INFORMATION IS VERY IMPORTANT TO
INSURE PROMPT SERVICE.

INST-ORD




27
30

49

110
135
150

FORSBERG MODEL 10-M2S PRESSURE GRAVITY

SUGGESTED SPARE PARTS LIST

DESCRIPTION PART NO,
Counterweight Slat 185-008-17
Shoe Slat 185-008-16
Drive Belt 12-442-2270
Fan Belt 12-442-2360
Carrylink Slat 185-008-15
Deck Cover (Indicate Mesh Size When Ordering)  185-0124-B
Lower Bellows 185-016

h—racxwmmn—iE
-

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED

Forsbergs, Inc.
P.O. Box 510, 1210 Pennington Ave.
Thief River Falls, MN 56701
PH: 1-218-681-1927 TOLL FREE: 1-800-654-1927 FAX: 1-218-681-2037



FORSBERG MODEL 10-M2S PRESSURE GRAVITY

INDEX OF MACHINE ASSEMBLIES

PLATE NO. DESCRIPTION
BOX BODY ASSEMBLY

DRIVE & SPEED CHANGER ASSEMBLY

AIR CONTROL ASSEMBLY

FRONT & REAR POST ASSEMBLY

BELLOWS, SHOE, DECK & DECK HOLD DOWN ASSEMBLY
DISCHARGE DELIVERY HOPPER ASSEMBLY

FEED HOPPER ASSEMBLY

~N AN W N e

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED
FORSBERGS, INC.
THIEF RIVER FALLS, MN 56701



10-M2S PRESSURE GRAVITY
BOX BODY ASSEMBLY
PLATE 1




FORSBERG MODEL 10-M2S PRESSURE GRAVITY

BOX BODY ASSEMBLY
Plate 1
ITEMNO. DES ON PART NO. oTY.

1 Box & Drive Frame 185-002-B 1
2 Front Control Panel 185-005-A i
3 Front Panel / Access Door 185-005-3 1
4 Side Panel 185-005-1 1
5 Side Panel with Air Control Inlet 185-007-F 1
6 Back Panel 185-005-4 1
7 4-Prong Knob 12-684-54 4
8 Lock Washer 12-114-4R 66
9 Hex Bolt 12-123-1 62
10 Hex Bolt 12.123-3 4

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED
FORSBERGS, INC.
THIEF RIVER FALLS, MN 56701



10-M28 PRESSURE GRAVITY

DRIVE & SPEED CHANGER ASSEMBLY
PLATE 2




Plate 2
ITEM  DESCRIPTION PARTNO. OQTY. ITEM DESCRIPTION PART NO.

20 Shaft - Eccentric 185-003-3 1 57 Set Collar 12-125-08
21 Shaft - Fan 185-003-4 } 58 Hex Bolt 12-123-3
22 Eccentric - Counter Weight  185-003-1 1 39 Hex Bolt 12-123-28
23 Eccentric - Shoe 185-003-2 1 60 Hex Bolt 12-123-63
24 Eecentric Key 185-003-6 2 61 Hex Bolt 12-123-102

- Counter Weight & Shoe 62 Carriage Bolt 12-151-5-5
25 Counter Weight 185-008-A 1 63 Flat Washer 12-122-5
26 Counter Weight Drive Rod  185-008-B i 64 Flat Washer 12-122-6
27 Counter Weight Slat 185-008-17 i 65 Lock Washer 12-114-4R
28 Counter Weight Slat 185-008-3 2 66 Lock Washer 12-114-5R

- Retainer 67 Lock Washer 12-114-6R
29 Shoe Drive Rod 185-008-C 1 68 Lock Washer 12-114-8R
30 Shoe Slat 185-008-16 1 69 Hex Nut 12-120-4C
31 Shoe Slat Retainer 185-008-4 1 70 Hex Nut 12-120-5C
32 Variable Speed Pulley Key  185-003-7 1 71 Hex Nut 12-120-6C
33 Bearing Spacer 185-002-12 2 72 Lock Nut 12-159-4C
34 Tachometer Gear 185-003-5 1 73 Lock Nut 12-159-6C
35 Speed Changer 185-006-A 1 74 Lock Nut 12-159-10C
36 Speed Changer Rod 185-006-B 1 75 ACME Nut 12-160-08-10P
37 Tachometer Sensor Bracket  185-006-C 1
38 Speed Chemger Linkage 185-006-D 1
39 Motor Base Plate 185-006-1 1
40 Eccentric Bearing 12-169-24 2
41 Malleable Nut 12-145-12 2
42 Pillow Block Bearings 12-431-12 4
43 Variable Speed Pulley 12-861-12 1
44 Drive Belt 12-442-2270 1
45 Shim Washer 12-829 2
46 Speed Changer Pulley 12-563 1
47 Fan Pulley Hub 12-109-12-H 1
48 Fen Pulley 12-216-4612 1
49 Fan Belt 12-442-2360 1
50 Jack Shaft Puiley 12-217-1712 1
51 Motor Puliey 12-217-3012 1
52 *Drive Motor (Cptional) 12-411-1- i

1725-143T

53 Tachometer Probe Sensor 12-420-1 1
54 Tachometer 12-420-400 1
55 Stamped Flange Bearing 12-162-B08 1
56 Crank Handle 12-069-2 1

FORSBERG MODEL 10-M2S PRESSURE GRAVITY

DRIVE & SPEED CHANGER ASSEMBLY

Awwmwa;awm;wabhmhg-—-ﬁ
.

*QOptional: Motor Application May Vary — Contact Factory when ordering replacement motor.

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED
FORSBERGS, INC.
THIEF RIVER FALLS, MN 56701



FRONT CONTROL PANEL

SIDE PANEL WITH AIR CONTROL INLET

10-M2S PRESSURE GRAVITY
iAIR CONTROL ASSEMBLY

PLATE 3




ITEM NO.
80
81
82
83
84
85
86
87
88
89

91
92
93
94
95
96
97

FORSBERG MODEL 10-M2S PRESSURE GRAVITY

AIR CONTROIL ASSEMBLY
Plate 3

DESCRIPTION PART NO.
Fan Wheel 185-004
Fan Wheel Key 185-003-8
Air Control Rod 185-007-C
Pivot Linkage 185-007-E
Swivel Arm 185-007-3
Swivel Bracket 185-007-6
Air Damper Control Arm 185-007-4
Air Damper Linkage 185-007-D
Air Damper 185-007-B
Air Damper Rod 185-007-7
Inlet Trash Screen (Optional) 185-017
Stamped Flange Bearing 12-162-B08
Crank Handle 12-069-2
Set Collar 12-125-08
Hex Bolt 12-123-3
Lock Nut 12-159-4C
Lock Nut 12-159-6C
ACME Nut 12-160-08-10P

Amqqmwﬁmmwwm»—a;—amr—aumﬁ

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED

FORSBERGS, INC.,

THIEF RIVER FALLS, MN 56701



117 *NOTE: UNIQUE FROM OTHER
CARRYLINK HEX END PARTS

et
BOX BODY ASSEMBLY"‘/::; oo

10-M2S PRESSURE GRAVITY
FRONT & REAR POST ASSEMBLY
PLATE 4




ITEM NO.
106
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

FORSBERG MODEL 10-M2S PRESSURE GRAVITY

FRONT & REAR POST ASSEMBLY

Plate 4

DES N

Elevation Control Handle

Front Post Lower Bracket — Right Side

Front Post Lower Bracket — Left Side

Pitch Control Handle

Pitch Control Linkage

Pitch Control Brace

Rear Post Lower Mounting Bracket — Right Side
Rear Post Lower Mounting Bracket — Left Side
Front Post Upper Shoe Bracket

Carrylink Slat Retainer

Carrylink Slat

Carrylink Ends (Rear Post & Front Post Top)
Carrylink End (Front Post Bottom Only)
Front Post Carrylink (Complete)

Rear Post Carrylink (Complete)

Washer

Bell Foam Grip Handle

Hex Bolt

Hex Boit

Hex Bolt

Hex Bolt

Hex Boit

Hex Bolt

Flat Washer

Lock Washer

Hex Nut 1/4

Lock Nut 3/8

PART NO.
185-009-A
185-009-1R
185-009-1L
185-009-B
185-009-C
185-009-D
185-010-20R
185-010-20L
185-009-10
185-008-5
185-008-15
185-008-14
185-008-13
185-008-DF
185-008-DR
185-008-11
12-863
12-123-1
12-123-3
12-123-59
12-123-61
12-123-63
12-123-69
12-122-6
12-114-4R
12-126-4C
12-159-6C

-+
W e

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED

FORSBERGS, INC.

THIEF RIVER FALLS, MN 56701



‘ W

"M_“O
A i
@_.

}

9

L NQTE: ONE
140 LOCK NUT
NOTE: TWO (-3 .~ -
Lock nuTs V67

G
o

s , '/Af“ S 3
B R R
il <5 5 AN
REAR PQST ~ RIGHT (FEED) s;nﬁ_ﬁjéﬁ’%‘* : ; w/

CTe X
Vet

YN &
REAR POST ~ LEFT (DISCHARGE) smaﬂ
-

."" [
L
I.\> z’

10-M2S PRESSURE GRAVITY
BELLOWS, SHOE, DECK & DECK HOLD DOWN ASSEMBLY

PLATE S




FORSBERG MODEL 10-M2S PRESSURE GRAVITY
BELLOWS, SHOE, DECK & DECK HOLD DOWN ASSEMBLY

Plate 5
ITEM NO. DESCRIPTION PART NO. orTY,

130 Deck Hold Down 185-012-E 1
131 Deck Hold Down Bracket - Front 185-013-6 1
132 Deck Hold Down Bracket - Side 185-013-C 2
133 Deck Hold Down Bracket Retainer - Front 185-013-10 1
134 Deck Hold Down Bracket Retainer - Side 185-013-9 2
135 Deck Cover — Indicate Mesh Size When Ordering  185-0124-B 1
136 Deck Grid 185-012-B 1
137 Air Baffle 185-012-A 1
138 Shoe Hoid Down Bracket — Front 185-013-B i
139 Shoe Hold Down Bracket — Side 185-013-A i
140 Hold Down “C” Bracket 185-013-7 3
141 Hold Down Threaded Rod 185-013-8 3
142 Shoe 185-010-B 1
143 Shoe Carrylink Bracket 185-010-19 2
144 Shoe Carrylink Bracket Retainer 185-010-21 2
145 Deck Tighterer Bar 185-010-22 1
146 Deck Tightener Bar Quter Bracket 185-010-15 2
147 Deck Tightener Bar Inner Bracket 185.010-14 2
148 Deck Tightener Bar Threaded Rod 185-010-23 2
149 Shoe Slat Retainer 185-008-4 i
150 Lower Bellows 185-016 1
151 Hook Velcro 12-361-72 2
152 4 Prong Knob 12-684-142 2
153 4 Prong Knob 12-684-54 3
154 Rivet 12-139-P438 22
155 Rivet 12-139-L48 31
156 Machine Screw 12-175-08 3
157 Hex Bolt 12-123-1 5
158 Hex Bolt 12-123-3 3
159 Hex Bolt 12-123-6 3
160 Hex Bolt 12-123-7 10
161 Flat Washer 12-122-3 6
162 Lock washer 12-114-3R 3
163 Lock Washer 12-114-4R 18
164 Hex Nut 12-120-4C 13
165 Hex Nut 12-184-10C 2
166 Lock Nut 12-118-4C 3
167 Lock Nut 12-159-4C 5
168 Jam Nut 12-110-4C 3

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED
FORSBERGS, INC.
THIEF RIVER FALLS, MN 56701
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10-M2S PRESSURE GRAVITY
DISCHARGE DELIVERY HOPPER ASSEMBLY
PLATE 6




FORSBERG MODEL 10-M2S PRESSURE GRAVITY
DISCHARGE DELIVERY HOPPER ASSEMBLY

Plate 6
ITEM NO. DESCRIPTION PART NO, orY.

170 Delivery Hopper 185-011-A 1
171 Hopper Inspection Window 185-011-26 1
172 Delivery Hopper Mounting Bracket 185-011-27 2
173 Deck Seal 185-011-28 2
174 Deck Seal Retainer 185-011-29 2
175 Short Divider 185-011-C 1
176 Long Divider 185-011-B 3
177 Short Divider Seal 185-011-22 1
178 Long Divider Seal 185-011-23 3
179 Quadrant Control Bracket 185-011-D 4
180 Quadrant Control Spacer 185-011-19 8
181 Quadrant Control Face Plate 12-706 4
182 Quadrant Control Shim Washer 185-011-21 4
183 Quadrant Control Handle 185-011-14 4
184 Four Prong Knob 12-684-54 4
185 Four Prong Knob 12-684-655 3
186 Set Collar 12-125-06 4
187 Machine Screw 12-439-0632-08 4
188 Machine Screw 12-258-06-08 9
189 Machine Screw 12-175-08 22
190 Hex Bolt 12-123-1 4
191 Hex Bolt 12-123-5 8
192 Lock Washer 12-114-3R 19
193 Lock Washer 12-114-4R 4
194 Hex Nut 12-184-6C 4
195 Hex Nut 12-120-3C 15
196 Hex Nut 12-120-4C 4
197 Lock Nut 12-159-4C 8

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED
FORSBERGS, INC.
THIEF RIVER FALLS, MN 56701
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BOX BODY BACK PANEL

10-M2S PRESSURE GRAVITY
FEED HOPPER ASSEMBLY

PLATE 7




FORSBERG MODEL 10-M2S PRESSURE GRAVITY

FEED HOPPER ASSEMBLY
Plate 7
ITEMNO. DESCRIPTION PART NO. QTY.
200 Feed Hopper Post 185-014-A 1
201 Feed Hopper Bin 185-015-A 1
202 Door 185-015-C 1
203 Door Bracket 185-015-B 1
204 Door Rod 185-015-9 1
205 Four Prong Knob 12-684-87 H
206 Set Collar 12-125-06 1
207 Hex Bolt 12~123-1 6
208 Hex Bolt 12-123-3 4
209 Loock Washer 12-114-4R 10
210 Hex Nut 12-120-4C 4
211 Jam Nut 12-110-6C 1

WHEN ORDERING PARTS, SERIAL NUMBER OF MACHINE MUST BE INCLUDED
FORSBERGS, INC.
THIEF RIVER FALLS, MN 56701



DAMAGE CLAIMS AND WARRANTY

A. Damage Claims

1. Thoroughly examine the enclosure as soon as it is received. If damaged, write on the face of the
freight bill a complete and detailed description of the damage. Have the carrier's agent sign the
description.

2. Immediately notify the delivering carrier of the damage or loss. This notification may be given
either in person or by telephone. Written confirmation must be mailed within 48 hours. Railroads and
motor carriers are understandably reluctant to make adjustments for damaged merchandise unless
inspected and reported promptly.

3. Risk of loss of, or damage to merchandise remains with the buyer, It is the buyer's responsibility to
fite a claim with the carrier involved.

4. Immediately advise your FORSBERG representative, distributor, or the factory so that we may assist
you.

B. Warranty and Conditions

1. WARRANTY. We Warrant that this product will be free from defects in material and workmanship
for a period of one year from the date of shipment thereof or the product's total rated life, whichever first
occurs. Within the warranty period we shall repair or replace such products which are returned us with
shipping charges prepaid and which are determined by us to be defective. This warranty will not apply to
any product which has been subject to misuse, negligence, or accident; or misapplied or modified or
repaired by unauthorized persons; or improperly instalied.

2. INSPECTION. Buyer shall inspect the product promptly after receipt and shall notify us at office in
writing of any claims, including claims of breach of warranty, within thirty days after the buyer discovers
or should have discovered the facts upon which the claim is based. Failure of the buyer to give written
notice of a claim within the time period shall be deemed to be a waiver of such claim.

3. DISCLAIMER. The provisions of paragraph 1 are our sole obligation and exclude ail other
remedies or warranties, expressed or implied, including warranties of MERCHANTABILITY and
FITNESS FOR A PURPOSE, whether or not purposes or specifications are described herein. We
further disclaim any responsibility whatsoever to the customer or to any person for injury to person or
damage to or loss of property or value caused by any product which has been subject to misuse,
negligence, or accident; or misapplied; or modified or repaired by unauthorized persons; or
improperly instalied.

4. LIMITATION OF LIABILITY. Under no circumstances shall the company be liable for any
incidental, consequential or special damages, losses, or expenses, arising from the contract for this
product, or in connection with the use of, or inability to use, our product for any purpose whatsoever.

Forsbergs, Inc., P.O. Box 510, 1210 Pennington Ave., Thief River Falls, MN 56701
PH: 1-218-681-1927 TOLL FREE: 1-800-654-1927 FAX: 1-218-681-2037
Web Site: www forsbergs.com / Email: forsberg@forsbergs com




