











3,16 Environmental Regtrictions

As common sense dictates,

3.17 Fastener Schedule

'

All fasteners, pins, cables, safety ropes, and cleats
must be replaced by the manufacturer.

OPERATION PROCEDURES

The following “¥8_pTesented in accordance with ASTM F770-82,
Standard PracticeNforAOPERATION PROCEDURES FOR AMUSEMENT
RIDES AND DEVICES

MANUFACTURER'S RESPONSIBALITY

3.1.1 Description of Ride

The ride is a flat circudat ride with six arms
each supporting a 6 passenger vehicle.
*4 padsenger vehicle.

3.1.1.1 Description of Motion

The vehicles travel in a circular motion
at 10 rpm making four 9™ hopsswith each
revolution,

3.1.1.2 Description of Passenger Loaddnpg

Each vehicle has two 3 passenger seats -
one facing forward, one facing to the rear.
Small children need assistance getting into
the vehicles, Larger children step on the

. "foot" and climb into the vehicle. All
passengers need to have their safety rope
locked in place.

3.1.2 Recommended Safety Procedures

Fasten all safety ropes. Make certain everyone is
clear of the vehicles and outside the fence before
starting ride. To start the ride you must set the
timer button and hold the go button simultaneously.
Should you release the go button or have a power
failure you must reset the timer button to start the
ride again.

*Indlan and Log Swing Rides




3.1.2.1 Maximum Passenger Number and Weight

- Total number of passengers is 36. Total
weight is 3244 1lbs - 270 1bs per seat or

540 1bs. per vehicle.
- *4 passengers per vehicle

3.1.2.2 Passenger Regtraint

All passengers must be restrained by the
safety rope snugly anchored to the cam
cleat. Never operate a ride with a broken
or defective cam cleat or safety rope.

3.1.2.3 Ride Operator Safety Check

First, open entrance gate and allow proper

number of riders in.

Next,) help smaller children.

Next, s8ecure all safety ropes.

Nexty c£lose entrance gate.

Next, lchedk and double check that no one

is anywhere“dinside the fence who is not

secured “in agseat.

Next, checkf/that everyone is clear and

properly seateéd using the concave mirror

to see behind the gcenter on the Log Swing,

Elephant, Rabbft, Meuse, Panda and Worm,

‘Next, operate the ride while watching the

fence, watching the” pdssengers and staying

alert for the unexpected.

Next, stop the ride, open _the exit gate,

release the safety ropesgand assist the

smaller children off thelride,

Next, close the exit gate,

NOTE: Do not let anyone sitfondon lean over

the fence while the ride is iIngmotion.
3.1:5.E‘ Instructions to Patrons

No horseplay.

3.1.3 Manufacturer's Operating Procedure

The control stand should be at the entrance to the
ride. .

3.1.3.1 Dally Pre-Opening Inspectlon

1. Check that all fence is stable and the
proper distance from the vehicles.

2. Visually check each entire sweep for
cracks

3. Visually check the pin and pin ears of

*Indian and Log Swing Rides




each sweep at the center of the ride.

Make certain each safety pin is in
- place,

4. Visually check both over center clamps
at the base of the vehicle. Make
certain each safety pin is in place.

5, Disengage and engage all 12 safety

: ropes making certain all cam cleats are
operating properly.

6. Run the empty ride. Listen for unusual
noises, Observe if the ride is starting.-

- faster or slower than normal,

7. Adjust the concave mirror on the light
tower to gee behind the Log Swing, Ele-
phant, Mouse, Panda and Worm.

8. Make certain the control box 1id is -
properly closed.

9./ Gheck all electrical ground cables
looking for tripping dangers and bare
wires,

10, Clean,up the area.

11. Be jalert and think safety the rest of
the days
*Check vehicle to sweep safety cables

on Indian.
*Check chafins)and hooks on Log Sw1ng.

3.1.3.2 Rlde Operator s Functions

Described in 3 41.2473 and 3.1.3

3.1.3.3 Operation of Ride
" Described in 3.1.2.3

3.1.4 Emergency Procedures

Stop the ride - turn off all circuit bréakers in the
control box.

3.1.4.1 Evacuation Procedures

Keep everyone as orderly as possible,

3.1.4.2 Emergﬁhc§ Power Equipment - N/A

3.1.4.3 Description of Emergency Lguipment - N/A

3.1.4.4 Power Interruption — Emergency Procedu;e

~+ .None

*Indian and Log Swing Rides
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OWNER/OPERATOR'S RESPONSIBILITY ; OPERATION PROCEDURES

The following_is the ASTM recommendation:

Each owner/operator of an amusement ride or device shall
read and become familiar with the contents of the manu-
facturer's recommended operating instructions and spec-
ifications, when received as provided in 3.1. Each _
owner/operator gshall prepare an operating fact sheet,
This fact sheet shall be made available to each ride

or device operator and attendant of the amusement ride
or device., The owner's/operator's fact sheet (on a
ride#to-ride basis) shall include but not be limited

to: o . ]

4.1.1 Specdfdc ride or device operation policles and
and’ procedures with pertinent information from
the mantfacturer's instructions,

4.1.1.1 'Desc:iption of the ride or device operation.

4.1.1.2 Duties of the“specific assigned. position of the
ride or de¥ice™eoperator or attendant. :

4.1,1.3 General safety procedufes.

4.1.1.4 Additional recommendafions of the owner/
operator.

4.1.2 Specific emergency procedur@s, in the event of an
abnormal condition or an interruption of service,

4,1.3 The owner/operator shall provide/ training for
each ride or device operator andattendant of
an amusement ride or device. THis training shall
include but not be limited to the following,
where applicable:

4,1.3.1 Instructions on ride or device operat-
ing procedures.

4,1.3.2 Instructions on speclfic duties of the
assigned position.

4.1.3.3 Instructions on general safety proce-
dures.

/ . .
4.1.3.4 Instructions on ‘emergency procedures.

4.1,3.5 Demonstration of the physical ride or
device operation.



4. 1:3.6 Supervised observatlions of the ride or
device operator's physical operation of
the ride or device.

4.1.3.7 Additional instructions deemed nec-
essary by the owner/operator.

4.1.4 The ride or device operator of each amusement -~
ride or device shall conduct a daily pre-opening
inspection of each ride or device prior to carry-
ing passengers. This inspection shall include
buk, not be limited to the following:

4. L1.4,1 Visual check of all passenger-~carrying
devices, including restraint devices
and latches,

4,1.4.2 [ VAsual inspection of entrances, exits,
stadrways, and ramps,

4.1.4.3 Test/of all communications equipment
necessary for the operation of the ride
or deviceyg

4.1.4.4 Prior to ¢afpying passengers, the ride
or device sh@ll be operated for a mini-
mum of one complete operating cycle.

4.2 The owner/operator of an amuscmentf/ride or device may
- deny entry to the ride or device te ahy\persons, 1if in
the opinion of the owner/operator Lthe edtry may cause
above normal exposure to risk of discomfor® or injury
to the person who desires to enter, or 1f dngthe opinion
of the owner/operator the entry may jeopardize the
safety or other patrons or employees,

4.2.1 Ride or device operators should be given guide-
lines on the special considerations concerning
patron size, and the special considerations ap-
plicable to physically disabled and mentally
impaired patrons, related to this particular ride
or device.




MAINTENANCE PROCEDURES

The following 1s presented 1in accordance with ASTM F853- 83,
Standard Practice for MAINTENANCE PROCFDURFS FOR. AMUSEMENT
RIDES AND DEVICES.

MANUFACTURER'S RESPONSIBILITY | -

3.1.1

Description of Ride

The #ide is a flat circular ride with six arms
each| supporting a six passenger vehicle,
*Four ~paSgenger vehicle.

3.1.1.1 "Description of Motion

Thedvehdeles travel in a circular motion at
10 rpm making four 9" hops with each
revolution.

Installation Procediire

The ride may be transposrtegd in a properly racked semi~
trailer, straight truck dr”t¥railer. A minimum of 16'
1s required. After selecting @ location for the ride,
carefully move the center segtiom by wench or 1ift
truck. Level the ride on firm #£ooting. Next, unload
the sweeps and pin to the center drive ring and place
the steel wheels on the pipe ring. Make certain all
hair pins are in the 6 main pins ‘amdsthat all 6 wheels
are riding on the pipe ring. NOTE:{ Some portable
models have the arms hinged in the middlé& and the
sweeps are never taken off the ride, odly _folded down
by removing and replacing the small pin“at’ the hinge
point.

Next, slide the vehicles onto the sweeps and lock the
two over center clamps and insert the two safety pins.
Next, set up the fence and lights keeping the feet at
least 3' from the vehicles. Make certain the fence is
stable. All pre-1987 fence has one long foot.

If your fencé does not, contact the factory. Next,
plug in electrical cord from center section into panel
box. Connect electrical lead in cahle to power
source., You are now ready to turn on the c¢ircuit
breakers and precede with the start-up safety check
per 3.1.3.1 Operation Procedures. Disassembly of the
ride is simply the reverse of the above. When
transporting the ride make certain everything is
securely fastened down, that highway tires are in good




condition, wheel lugs are tight and trailer brakes and
Iights are working properly.

Lubrication Procedures

Steel Wheels :

The six steel wheels connected to the sweeps roll on
tapered roller bearings., These should be greased
monthly using a general purpose 1ithium grease with a
grease gun thru the two zerks. )

a—

Pipe Ring .
The pipe ring on which the steel wheels roll does not
necessarily need lubrication, although, a light coat

of any type lubricant will extend 1ite life. It you
notices~any cutting or rapid wear at this ring you_have
a steel wheel housing which 18 not pivoting up and
down \_JTt_may be necessary to remove a steel wheel
housingsand lightly o011l the pivot pin to allow the
wheel hougidg “to move up and down freely, .

Main Sweep Pipnd

Thé six main Sweep pins which connects the sweeps

to the center should be lightly oiled with motor oil
each time the ridé isg assembled, For permanent
operations they shouldd be oiled with a graphite bhase
pad lock lubricant every two weeks.

Gear Box
See separate gear box infoérmatfon at the back of this

manual<y -~ -.

Gear box to center chain - Once”persmonth spray the
chain with chain lubricant,

The top center main shaft taper rollef bearing should
be removed and repacked with wheel beardng lithium
grease every two years,

The bottom center main shaft sleeve bearing 1s self
lubricating.

Pre-Opening Inspection

Same as 3.1.3.1 Operation Procedures

Freguencx of Maintenance

Daily - correct any problems found in the pre~-opening
inspection.

Every two weeks, check the following:

all safety ropes are 4n good condition,

all cam cleats are 1in good condition,

center pipe ring is in good condition,




motor belts are 1ip good condition and properly
ad justed,
- gear box chain is 1ip good condition and properly

ad justed. :
over center clamp connecting car to sweep i3 in good
condition and properly adjusted to hold the car
snugly to the sweep.
check all fiberglass for sharp edges or structural
damage. .
check center main Sweep pins that they are within
tolerance, -
check steel wheel housing to see 1if they pivot
freely up and down and for excess wear 1in the pivot
piny " -
check™Bteel wheelg that they are turning freely -and
smoathly.,
check=ald?stee] Structure for cracks,
check alV edectrical lines for frays and cuts.
check fefige connections and feet, '
check entrancefand exit gates,
operate the'yidesand listen for any unusual noises,

3.1.5.1 Wear TolLe¥ance

The center/main sweep pins should be

3/4" + ,010"(- L031", '

The holes forwtfe main sweep pins should
be 3/4" 4+ ,031" A J000", -

The Pipe ‘ring on whdcl the steel wheels
ride should be replacedgywhen any cracking
Oor cutting occurs. ‘

3.1.5.2 Opefational Testing

Same as 3.1.5

3.1.6 Fastener Specifications

All bolts are grade 5, Main center sweep pins must be
replaced by factory or made to special factory
specifications.

3.1.7 Schematicsvgi'Electrical Power

Included later on this manual.

3.1.7,1 Maintenance—Electricgl Components

See separate sheet for soft start, Motor
contactor points, replace as needgd,fnormally
every 3-5 years.

3.1.8 Hydraulic & Pneumatic Schematics‘f




N/A

—

3.1.8.1 Maintenance Hydraulic & Pneumatic Systems

N/A

3.1.10 Non-Operational Procedure

The fiberglass 1s painted with a.DuPont acrylic
enamel, then top-coated with a clear DuPont poly- -
urethane enamel, Minor scratches that may occur can
be buffed out by applying a fine-grit automotive
rubbing compound, followed by a coat of wax. For
deeper scratches, contact the factory for a gel coat
touch-up kit. "

Cracks dues€9 mishandling or abuse can be repaired
from the underdide by using fiberglass mat and resin
with activatoTr 3./Be sure that the surface is clean and
dry. Contact theffactory for materials if necessary.

Clean fibergiass with a soft cloth and a mild iiquid
detergent. Do not use Sgouring powder, steel wool or
an abrasive cleaner as 4#£his will dull the surface.

3.1.12 Restrictions and Speciall Procedures

N/A




4.

4,1

OWNER/OPERATOR'S RESPONSIBILITY - MAINTENANCE

The following 1s the ASTM recommendation:

Each owner/operator of an amusement ride or device shall
read and become familiar with the contents of the manu-
facturer's maintenance inastructions and speclfications
when recelved, as provided in 3.1, Based on the manu-
facturer's recommendations, each owner/operator shall
implement a program of malntenance, testing, and in-
spections providing for the dutlies and responsibilities
necessary in the care of each amusement ride or device.
This program of maintenance shall include a checklist

to be made available to each person performing the
regularly._scheduled maintenance on each ride or device.
The owner/operator's checklist (on a ride-to-ride basis)
shall include blutynot be limited to:

4,1,1 Description of preventive maintenance assignments

to be performed.
4.1.2 Description” of imspections to be performed.
4,1,3 Spedial safety ipStructions, where applicable.

4.1.4 Any additional recommegndations of the owner/
operator.

The owner/operator of the amu&€ment rlde or device

shall provide training for each/pepSon performing the

regularly scheduled maintenance oA the ride or device,

pertaining to their duties. Thisetpaining shall

include, but not be limited to the following:

4,2.1 Instruction on inspectlon and "preventive maln-
tenance procedures.

4.2.2. Instruction on the specific duties” gf7cthe
assigned position.

4,2.3 Instruction on general safety prdcedures.

4;2.4 Demonstration of the physical performance of
the assigned regularly scheduled duties and

inspectlons.

4.,2.5 Supervised observation of the maintenance
person's physical performance of their assigned
regularly scheduled duties and inspections.

4,2.6 Additional instructions deemed necessafy by the
qwner/operator.



Prior to carrying passengers, the owner/operator shall
conduct or cause to be conducted a dally documented and
sligned pre-opening inspection, based on provided in~
structions, to insure the proper operation of the ride
or device. The inspection program shall include, but
not be limited to the following:

4.3.1 Inspection of all passenger-carrying devicesa, in-
cluding restraint devices ‘and latches.

4.3.2 Visual inspection of entrances, exits, stairways,
and ramps. ’

4.3.3 Funétional test of all communication equipment
necesSsary for the operation of the ride.

4.3.4 1TInspégtion or test of all automatic and manual
safety deydces,

4.3.5 Inspectionifor/test of all brakes, including
’ service brakes, emergency brakes, parking brakes,
and back stops. ' :

4.3.67 Visual inspectionf of Jall fencing, guarding, and
barricades.

4.3.7 Visual inapedfion of thesTrdde structure.

4,3.8 The ride or device shall befoperated for a mini-
mum of one complete operatinggeycle.

An amusement ride or device, or the ‘spegifically af-
fected element, shall be appropriately(inspected and
operated, without passengers, to determimné gthat it is
functioning properly following an unscheddled.ecessation
of operation caused by:

4,4,1 Malfunction or significant adjustment, or

4.4.2 Mechanical, electrical, or operational modifica-
tion, or

4.4.3 Environmental conditions that affected the
operation, or any combination of the three.




5.2 OWNEK/OPERATOR'S RESPONSIBILITLES -~ INSPECTION

5.2.1

Owner/operators of amusement rides or devices
shall have an inspection program consistent with
the inspections outlined in Practices F770 and
F853.

Inspection documents deemed appropriate by the
owner/operator to be maintained in the ride ‘file
shall be filed according to the procedures out-
lined in Pracices F770 and F833.

The owner/operator of an amusement ride or device
ghall promptly notify the manufacturer of an
indident, failure or malfunction which, in his
Judgment, seriously affects the continued proper
operation of the ride or device and is informa-
tion 0f 4which the manufacturer should be aware.



~ SAMPLE GUIDE FOR OUTSIDE INSPECTORS

A. INVOLVE MANAGEMENT

1. Require the owner, manager or whoever 1is in the
real position to control safety to accompany the ..
inspector. during the complete Lnspection at least
once per season. .

2. Require the ride foreman to be there during the
inapection, .

3. Maké certain the ride foreman has access to the ride
manual and understands everything in the manual.

B. THE INSPECTION

1. Check all [pagsenger restraints for operatlion and
mechanical «coandition.
2. Make certain(the seat will stay on the ride. Check:
" a. pins and safety\pins
b. Dbolts and nuts
¢c. bearings and €hafts
d. wheels
e. cracks in asweeps
f. anything repaired or homemade
3, Check guards, fence and otlier devices to protect the
public and the operator from/the machinery.
4, Go over your prepared list ths/see if there 1is
- anything that this particular ride needs checked.
5. Interview the foreman with three goals in mind:
" a. to teach safety to the foreman
b. to learn more yourself ]
c. to improve safety attitude and\ksoWledge 1in the
management Co

NOTE: The interview should be friendly, cooperative and
informal. . The following items should be covered:

1. What could be done to make this ride safer

_ mechanically?

2.  Does he understand that all safety inside the
fence is his personal responsibility?

3. What could be done to make this ride safer
from an operational point of view?

4, Agsk him how he knows if the ride has problems
....do you listen for sounds? What 1if’it jerks
or jumps? To whom would he report anything
unusual?

5. What would be do if someone got hurt on his
ride? What if he got a drunk customer? What
if he had some customers get in a fight?



6. Is he aware that hls ride 1a electrically
grounded? This makes the ride less likely to
shock hlm or hla customers, Warn him that a
grounded ride is much more dangerous if anyone
touches a live wire and the ride at the same
time. It is just like holding a bathroom faucet
and touching a live wire. It really can kill
you.... Because the ride is grounded so well,
110 volts can be much more dangerous than much
higher voltage under different circumstances.

7. Explain that should there be an.accident and
even if he had beer on-his breath or taken any

Y 4 Nillicit (nonprescription) drugs, he could be
charged with a felony. That is very serlous.

87" A8k how often he inapects the ride. -Suggest
al cduple of times a day. Teach him the first
points of your ‘inspection.

9. For/catnivals:

a. dwew PDOT laws

b. sleeping under trucks

c. crangg and high voltage

d. falling while erecting or fixing rides

OWNER/MANAGER MEETING( AFTER INSPECTIONS

Try to encourage them to/b€come a couch-~counselor,

emphasizing the following:

1. Give your workers a change to do their job with
pride.

2. Make certain they know their gob.

3. Make your workers feel important! and contributing.

4., Take steps to reduce turnovers

5. Listen and learn from your workérs,

6. Forever improve processes. ., Accldenty are aystem
caused....not people caused.. Systéms_.ecan only be
changed by management. '

7. Most accidents are the result of a chain of
relatively unimportant situations.



GENERAL GUIDELINES

OPERATOR SELECTION AND INSTRUCTION

Select competent, mature operators capable of under-
standing the function and use of amusement rides and
their control,. S

Instruct each operator fully in the proper use and
function of the ride he i1s to supervise, including:

A. Contriols and procedures for normal and emergency
operation. ' ‘

B. Manufadturer's recommended maximum load.

C. Manufactlirer's recommended length of ride time.

D. Any fofedeeéable misuse of the ride as determined
by the mamgfacturer or owner, or by special
conditions suwé¢h as weather, location or crowds.

E.. Each operator must have IMMEDIATE AVAILABILITY and a
complete workfng knowledge of the manufacturer's
operator's manuald for the ride he supervises.

Require each operator to inspect the ride he supervises
on each day of operation.

A. Determine that no portliod of the ride is damaged,
omitted or worn in such a/manner that it is unsafe
or that may develop into anfunsafe condition.

B. Report any irregularities tao sidperintendent or owner.

C. Do not operate the ride 1f any irregularities are found
until such condition is correcteds:

Instruct the operator to allow no pasgenger to ride who 1is
visably 111 or under the influence of drygs7or alcohol.

Instruct operators and attendants on the proper methods of

securing passengers in the ride. Do not allow a passenger

in the ride who cannot be properly secured due to passenger

size or because of malfunction of the securing device.

A

A. Stop the ride immediately if any passenger is observed
tampering with any restraining device or hbehaving
dangerously, such as standing up.

Advise the operator against starting or operating the ride

while any person (passenger, spectator, or employee) is in
an endangered or unsafe position on the ride or within the

ride area.




10.

11,

12,

13,

14.

Insist that each operator remain in full control of the
operating controls during operation of the ride, and give
his full attention to the ride and its passengers,

Instruct operator to allow no other person, other than
another trained operator, to operate the controls of the
ride. '

Instruct gperator and attendants fully as to the proper
method of  assembly and disassembly of portable rides.
Supply adequate personnel and equipment to do this safely.

Instruct operakor_to inspect and correct or replace
damaged, lost or/ woTn parts that are unsafe or that may
develop into unsafe/ pdrts simultaneousely with agssembly
or disassembly.

Advise oﬁerator of owner/supervisor procedure for assist-
ing 111 or injury passengerss

Advise operator that factoxy-ipstalled safety devlices are
not to be tampered with or removed.

Instruct operators and attendanfsgthat patrons are required
to secure all loose artlcles sucl asfkeys, change, eye
glasses, etc.

We recommend that every operator take\a, firmgt aid course
after thelr first season.



OPERATIONAL LOAD TESTING

Any operational test including load testing performed on a
ride shall be completely nondestructive in nature. Overload
testing exceeding the rated limits listed on tlie information
plate, operation manual, field inspection guide or
specifications sheet shall be deemed inappropriate. Where
maximum total passenger welght 13 not readily avallable
passenger capaclty multiplied by 170 pounds per adult and/or
90 pounds per child may be.used.

Nondestructive testing with inert loads can be accomplished
only with special care as to placement of the load so that it
is centered Poth vertically and horizontally as would be the
load of the passenger it replaces., [Extra- seat reinforcement
must be used to.@ffset any load concentration created., Such
tests shall be docudented and certified as nondestructive by
the person makingsthe/test and the agency requiring it.
Results of all load/te8ts shall be communicated to the
factory upon completdon My the Certifying Agency.

Conductlng a nondestructive operational load test assures the
testing agency only that it #ill carry a given load in a
given way at a given moment apd™in no way assures future
safety of the ride.

Conducting a destructlive load orjfoVerload test also assures
the testing agency that it will carry @ given load in a given
way at a given moment and in no way @dssures future safety of
the ride. However, it also introducegsthe probability of
inflicting serious irreparable damage to sthe ride that may or
may not be apparent at the time of the test.

We consider inert load teating of any nature appropriate only
for situations requiring experimental developwent of stress-
strain testing during prototype development. A/centlficate

of load test on the prototype and certificationthat each
production ride met the design criterla when it Wwas
manufactured 1s avallable from the factory upon request.

e

-




ASTM, American Soclety for Testing and Materials, 1s a non-
profit organization which, through the use of industry volunteer
committees, sets the standards that manufacturers, operators and
inspectors are urged to follow. Venture Ride Mfg., Inc., 1is a
member of ASTM. 1If you as a ride owner are interested in
working with the industry to set the standards, contact ASTM.

Venture has been very active in the American Recreational
Equipment Association (AREA) since 1972,

Each January at a U.S. ride manufacturer's facility, AREA hosts
its annual Mafhtenance and Safety Seminar. Participants include
employees of( traveling shows, amusement parks and state and
federal offic¥alsresponsible for ride inspection and safety.
The seminar includess five days of classes deslgned for every
level of employed./ Classes include electrical, hydraulics and
pneumatics, welding, “nogn-destructive testing, inspection
techniques, the psychology of safety, truck driving, develop-
ing a safety program, de¢veloping a maintenance program, and
training and evaluation of=ride personnel, Venture is an active
participant and strongly’recommends that all ride owners, opera-
tors, and maintenance persomnel attend the seminar annually.
Contact AREA for exact dates,/times and tuition.

For your convenience, below is a®list of amusement-related
assoclations, including addresses ands/phone numbers.

American Becreational Equipment Association .
P. 0. Box 557 .
Delaware, Ohio 43015 - (614) 363-9715

American Society for Testing and Materials
1916 Race Street
Philadelphia, PA 19103 (215) 299-5585"-

International Association of Amusement Parks and Attractions
4230 King Street

Alexandria, VA 22302 (703) 671-5800

International Independent Showmen's Foundation

P. 0, Box 188 o

Gibsonton, FL 33534 (813) 677-9377

OQutdoor Amusement Business Associlation
4600 W. 77th St,.
Minneapolis, MN 55435 (612) 831-4643
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Dear Granny RBug Owner:

.

The shape of thé cap of the mushroom on your Granny Bug can,
under certain cowditieons, produce n very strong upward 1ift
created by the airfeil (wing) elfect when being towed at high-
way speeds. It scems 4lis is particularly strong when the
trailer is pulled by #a high van. We recommend that you in-
stall immediately in fropt! of the mmshroom cap a wind shield
of the type used as a wind deflector on the top of semi-truck
cabs. This should be large enough o block the flow over the
whole mushroom cap. Il shouwld Ve located as close to the cap

as possible. : )
[

After installing the unit, we re¢ommepd as a test that you
tape ribbons approximately 10" long” gt various peints on the
mushroom cap. If you have more than23% of the ribbons laying
in a straight line in the same directiom at top speed, then
your wind deflector is not doing its job/and you could still
be getting a very-strong uplift. I[ the xibbons are dancing
around, you have solved the problem. rﬁi

When changing towing vehicles, rechecck wind fdow.
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SAFETY L L ETIN

Dear Venture [ Go -~ Round Owner:

When erecting a”Venture - Go - Round, check the pins at the
top of each main gwéep, Since these are often hammered in
place, make certalh tlhat the welding on the nail head doesn't
have sny cracks which sight allow the head to come loose from

‘the pin.

REF: Granny Bug, Worm, Indian, Panda Bearjp. Rabhit, Elephant,

[ A SN LN SRR LR AR

TR WA P

It AT AR REPSTAR L KU AL A a2l

T s e R T S &

e

-2




Bk S RO S TCAatNG S0 o 5o b o IR At e Aarrtd i LR LU DR D L % 8 s SR

W_m,,\.uhmmMn*u LI NS G M AL AR SN LYWLt 10 i i, 1ot SIS A VRt ey 'twwrmnmlw-\mwrommmx A,
P P T e Al R SRS b e R M G A LR A e R AU
.

1 SAPFETY BULILETTIN 3
. i
, To: All GRANNY DUG, WORM, MOUSE, PANDA and .ELEPHANT Owners 1
g ‘ : e
H ! Subject: Inside«feet on vehicles B ‘
a1
. d
It has been pointed out to us that a potential danger exists :
i1f a child exits thegdvehicle towards the inside of the ride &
, and a distracted ridepoepgrator starts the ride at the same .
] . :qI' .
: - : L
For this reason, we are ‘asking that all owners cut the two i
inside feet off, leaving the 1".square tube stub intact to
prevent damage to the fiberglass® when setting the vehicles "B
‘ on the ground, i B
Later model rides do not have fcoef o6n_.the inside. This 12
bulletin docs not apply to Critter/Prac_rides or vehicles. :
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IMPORTANT

o _
SUBJECT: TAPER LOCK BUSHINGS on the VENTURE-GO-ROUNDS
(Granny Bug, Log Swing, Elephant, Rabbit,
Indiany, Mouse, Panda, Worm, Carousel,
Tubs of Adventure, and Dinosaur)

Your ride has four (4) téper lock bushings. During the first
eight hours of operation, sthese must be tightened according
to the following schedule:

Caution your mechanic nob to twist off the
small tightening bolts op~the bushing.

1, Before starting the ride, tighten all bushing bolts.
2, Start and stop the ri&e five times”and tighten bolts,
3. After one hour of operation, tightensbolts.

4, For the next three houré, tighten bolts hourly.

Should your taper lock bushings become loose,| the key will
fall out and the taper lock bushing will spin “en’ the shaft,
possibly damaging the bushing and the shaft. We' have found
that once the taper lock bushing 1s completely "séated,"
further adjustments are unnecessary.

\



VENTURE GO ROUNDS

CN/STEEL WHEEL
ME/ 32306

ME/ 39580

ME/ 39520
ME/GF3640~032
ME/100R36
ME/R1X2 1~4
ME/100Q12
ME/Q1Xt 7-8
ME/BK&6ZH
ME/HX7-8
ME/BK3I0OH
ME/HX1 1-8
ME/R70

ME/100 CHAIN
ME/J100 DS-CL
ME/J100 CP-CL
ME/&6KETF13.
ME/SUMI REDUCER
MH/3B2A

MH/ROFE

MH/&6 SFOTS
MH/STOVE SFRING
EL/BR16&A '
" EL/R115H2612-66
EL/MCGILL 100
EL/10250TRG2
EL/10250T4
EL/102350T2
MH/EBLEK BANGON
EL/1312300
EL/THAP 120-.
EL/THBP 220
ME/47679
ME/47620
ME/48DU32
ME/TR12N
ME/TRE16

MH/WHT LANDAU
CN/WORM TARF

5 LIST FAGE 1

STEEL CASTER WHEEL
BEARING % RACE FOR STEEL WHEEL
BEARING FOR TURNTARLE

RACE FOR TURMTAELE

GARLOCKE EUSHING FOR TURNTAELE
SFROCKET FOR TURNTABLE -
TAFERLOCK FOR TURNTAEBLE
SFROCKET ON REDUCER

TAFERLOCKE ON REDUCER

FULLEY ON REDUCER

TAFERLOCKE FOR FULLEY ON REDUCER
FULLEY ON MOTOR

TAFERLOCKE FOR FULLEY ON MOTOR
EELT o

#1100 ROLLER CHAIN

#100, HALF LINK

#0400 [CONNECTING LINK

MOTOR
SUMT TOMONREDUCER .

ROFE GEEAT .

3/8" NYLON ROFE (SAFETY BELT)

&" ORANGEWSS BLACK SFOTS

ANTENNA SFR INGS

TIMER

RELAY

START BUTTON

EMERGENCY STOF BUTTON

EMERGENCY STOF SWITCH

EMERGENCY STOF CONTACT (ELOGH
ELACK BANGON TRIM

SOFT START _
THINLINE SINGLE FOLE BREAKER
THINLINE DOUELE FOLE BREAKER
EEARING FOR TURNTAELE (CAROUSEL)
RACE FOR TURNTAELE (CARDUSEL)
GARLOCK FOR TURNTAELE (CAROQUSEL)
3/4" ROD END (CANDE TO SWEEF) INDIAN
1" ROD END (CANOE TO SWEEF) INDIAN
WHITE LANDAU FOR CANOES

TARFS FOR WORM



VENTURE GO ROUNDS FNARTS LIST

EODY (ALL)
WORM FACE

GRANNY BUG FACE

ELEPHANT FACE

FANDA FACE

RABBIT FACE

MOUSE FACE

WORM COMPLETE VEHICLE
GRANNY BUG COMFLETE VEHICLE
ELEFHANT COMPLETE VEMICLE
FANDA COMFLETE VEHICLE
RABBIT COMPLETE VEHICLE
MOUSE COMFLETE VEMICLE
AFFLE

MUSHROOM

BEEEHIVE

CHEESE

CARROTS

BAG OF FEANUTS

FRAME FOR BODY

SWEEFS o

SWEEF FINS - /4"
TURNTAELE

FENCE SECTION

pMI4
"

Bll

FAGE

2




Nordic : ES-1

Instruction Sheet

-t

N73
April 4, 1985
REDUCED VOLTAGE SOFT ELECTRICAL DATA
START MOTOR CONTROL -
Temperature Range —
The ES-1 Reduced Voltage Solt Start Motor Con- 0” to 50° C (32° to 122° F)
trol is designed to perform a smooth, stepless, Line Voltage Variations -
reduced voltage (soft) start on any style single —20% to +25% of nominal
phase AC induction motor where the application L ;
does not exceed the maximum horsepower rating Powrgﬁngtgg;on at Rated Current —
of the controller. The Soft Start feature helps to '
reduce damaging _physical shocks and vibrations to ) Surge Capacity -~
the motor and Joad, where high inertial loads may One full cycle, 60Hz -
be present. 300A
) 12t for Fusing, 8.3 msec and Rectifier
Fuse Ratings —
Voitage Servico Limit| Maximum Catalog 375A%sec 40A Fuse
Current HP No. . .
Rating Start Time Adjustment Range —
- : 1-15 seconds for motor voltage from
16:)?—:1 20A 1% 1391300 40% to 100% of ”ne VOltage. (Note -
acceleration time of motor may be
230V less than the start time setting depending
20A 3 1
60Hz - St on the load friction and inertial
characteristics).
p -n- — MOUNTING INSTRUCTIONS
CLEARANCE ’
4;0106?: , The ES-1 is housed in a NEMA 12, dusttight
' ) and driptight cast aluminum enclosure with a

gray epoxy paint finish. The ES-1 is suitable

for indebor/inounting il protected from direct

Iup 5% . moisturg’contact and operated in the ambient
© temperaturé sfange of 0° C to 50° C (32" to

% - 122°F).

. Case .

Entrances 1. Remove the ES-1 controller from

cartan. Check for signs of shipping

AN
lg‘ﬂr[n ; ]‘J damage to case or cover,

3
1 —ode 1% _,j 2. Check the ES-1 nameplate to insure
4. correct application to your motor
voltage and size.

¥2" CONDUIT
¥s" DIA. OPENING - l-— Yo —wtu— %-»i

T 3. The ES-1 must be mounted on a
@ vertical surface. Refer to the dimen-
]_ " i sional drawing for dimensions. Mount
3/ /2 Dia. the ES-1, dsing the three mounting
Yo
PUAHLEL

feet.
Nordic Controls Company, 155 N. Van Nortwick Ave., Batavia, Illinois 60510
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LTI L2272
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WIRING INSTRUCTIONS

Safety Precautions:

Remove power before making any con-
nections or changes. Ground both the ES-1
case and motor.. -

IMPORTANT

_'=L:— The ES-1 can be used with multiple AC
From ¢ induection motors for soft start applications
- Mator only if the total load HP does not exceed
the ES-1 rating.
CONTROLLER " MOTOR :
Connecting the ES-1
= Remove the cover. Wire the ES-1 to the
motor starter and motor as shown in the
wiring diagram at left in accordance with
all N.E.C. and local codes, For conduit
entrance |OC3tI0nS see mountmg instruc-
tions on the reverse side.
The Reduced Voltage Soft Start is controlled by two
STTlﬁinEr LINE VOLTAGE potentiometers on the unit. The INITIAL TORQUE
MOTOR adjlistment sets the voltage that is first applied to the
VOLTAGE njote? 'when power is applied. This is adjustable {from
40% fto #00% of line voltage, The START TIME adjust-
ment“coptrols the length -of the time it takes to go from
=TT INITIALS the injtiall tofque voltage to full line voltage. The time
- TORQUE is adjustable from 1 to 15 seconds. The following steps
- are requiredefor@djustment:
TIME
(1) Adjust INITIAL TORQUE Voltage
R a. Turn off power.
\ b. Rotate the START TIME adjusted fully clockwise (GW).
@ c. To decrease the initial torque, rotate the INITIAL TORQUE adjustment screw in
the opposite direction of the arrow (CCW). Normally, the most desirable soft start
Increase setting is when the motor receives just enough torque to turn the shaft when
INITIAL - voltage is applied.
TORQUE ™~ d. Start the motor. If more or less torque is desired, turn off the power and rotate
the INITIAL TORQUE adjustment in the appropriate direction.
\ . (2) Adjust START TIME [SLOPE)
o a. Turn off power,
@ . ) b. To decrease the soft start, rotate the START TIME adjustment screw slightly in
the opposite direction of the arrow {CCW).
Increase c. Start the motor and determine if the time period to reach line voltage is satis-
START TIME factory. If a shorter or longer start time is desired, turn off the power and rotate™

Nordic

Nordic Controls Co.

the START TIME adjustment in the appropriate direction,

155 N. Van Nortwick Ave,
Batavia, Illinois 60510

Telephone: 800-323-5450; In llinois: 312-879- 7500

Telex: 720458
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MOTOR INSTALLATION and
MAINTENANCE INFORMATION

Integral HP Motors

MOTOR MODEL NO.

INSTALLED BY __- ——

DATE

INITIAL INSPECTION and HANDLING
Upon receipt of Ie motor, check for carton damage. Note any signs of
damage on approprial@ shipper forms, Alter opening carton, look for con-
cealed damage such’as damaged conduit box, bent base or cracked cast-
ings. Il concealed damage™is found, immediately file claim with carrier.
Verily that shaft turns by hahd. While turning shaft check for unusual
noises, scraping sounds, binding or light spots. Single phase molors nor-
mally have a slight rubbing/Soundfrom the centrifugal switch mechanism.
Check lhe nameplate to vefily that data conforms to specifications of
motor ordered, and connection &agram agrees with lead labeling.

-~ -On_ large motors, an-eyeboll is pravideéd for lifting motor. The eyeboll is
intended Tlor lifting the motor only afnd smust not be used to lift any other
weight or attached equipment such as @Pumip or gearbox. Be sure eyeboll
is lightened belore lifting begins. Never gxceed 15° angle with shank of
eyebolt. Reler 10 NEMA Standard MG2-1977/(Safety Standard for Con-
struction and Guide for Seleclion, Inslallation andsuse of Electric Molars
and Generators) for additional information. If liftidg equipment is used, do
not touch overhead power lines. Stand clear to avoid injury if load drops.

SAFETY _
High voltages and moving parts around molors and moidr-driven equip-
ment can cause serious or lalal injuries, so be careful whén installing,
operating and maintaining electrical equipment. Be familiar wilh"and follow

“all local electrical and salely codes, as well as NEMA MG2-1977 (Salety

Standard for Construction and Guide {or Seleclion, Instaliation and Use ol
Eleclric Molors and Generators), the Nalional Electrical Code (NEC), and
the Occupalional Salety and Health Act (OSHA).

Copies of the National Electric Code may be ordered from the National
Fire Protection Association, 470 Allantic Avenue, Boston, MA 02210, or
contact your local government inspeclion agency. NEMA Standards (in-
cluding MG2-1977) may be ordered from the National Electrical Manufac-
turers Association, 2101 L Street NW, Washington, DC 20037. Contact the
U.S. Government Department ol Labor for availability of OSHA require-
ments. Daylon publicalions may be requested from Dayton Electric Mig.
Co., 5959 W. Howard Street, Chicago, IL 60648. '

(Conlinued)

Form 55707




SAFETY, Continued

< Electrical — Motor musi be securely and adequately groundod by wiring
with a grounded, melal-clad raceway system, by using a separate ground
bonding wire connected to bare melal on the molor frame, or other suitable
means. Raler to NEC Article 250 (Grounding) for additional information, All
wiring should be done by a qualilied electrician.

Do not depend on a motor control device (motor startér, tripped manual
protector, elc.) to ensure against unexpected motor starl up. Always dis-
connect the power source before working on a motor or ils connected load,
Il the power disconnect point is out of sight, lock it in the open position and
lag lto prevent unexpecled application of power. Discharge all capacitors
(power tactor correction, motor start and motor run) by shunling across the
terminals with a ten ohm insulaled resistor.

Insulate all conneclions carelully o prevent grounding or shorl-circuits.
Sharp edges on terminals require exlra proleclion. For safely and to pre-
venl entry of contaminants, re-install all conduil and terminal box covers.
Do not force connections into the conduit box.

Therfmal Protection —Use thermally prolected motors or a motor starler
incorporatirig thermal overload protectlion wherever required by sately reg-
ulations\(including NEC) or Underwriters Laboratories Standards; or where
overloading; jamming or other abnormal operaling conditions may occur.
Motors with aulomatic reset proteclors (or motor starter thermal overload
relays sel for aulomatic resel) MUST NOT be used where automatic restar!-
ing of the molor could b@ hazardous. Where such a hazard exisls, always
use a MANUAL-RESET/ pratector or motor starter overload relays set for
manual reset. Applications’where automatic restarting could be hazardous
include compressors, conveyors, power tools, farm equipment and some
fans and blowers. Under low t€mperature conditions, manual reset protec-
lors may reset automatically, causing the molor o start unexpectedly. Al-
ways disconnect power before working on equipment whare motor's pro-
tector (aulo or manual) has tripped.

Mechanical — All moving and electrical parts must be quarded o pre-
vent personal injury. Guard all propellerfans, exposed blowers, couplings,
belts and sheaves, flywheels, etc. Keep/lingers and loreign objecls away
from venlilation and other openings. Do A6l insesbany object into the motor.
Remove the shall key before running the metor without a connected load.
(Caution: Shall keyway edges are sharp.) Befcareful when touching the
exterior of an operaling molor — it may be“hot enough to be painful or
cause injury. This condition is normal for most imotors when operated al
raled load and voltlage.

A brake must be used on overhauling loads. A molor on'a_gear reducer
(including worm gears) used on a holding or overhaufing application (such
as a hoist or conveyor) should have a brake or other holding device. Do nol
depend on gear Iriction to hold the load; it may move unexpecledlyl causing
injury or damage, Overhauling or high inertia loads can result in molor

— overspeed, Means such as' a clutch or brake must be provided tofimit'such
overspeeading to brie! periods and 4500 RPM maximum for 2 polg (3600
RPM) motors, 2250 RPM maximum for 4 pole (1800 RPM) motors, and-
1800 RPM maximum for 6 pole (1200 RPM) motors.

For hazardous locations (explosive atmospheres), as defined by Article
500 of the NEC and local codes, an explosion-proof motor may be required.
The nameplale on an explosion-prool motor will show a number (or code
lelters and number called a "T number”) indicaling the maximum surlace
temperature, under abnormal condilions, of a propetly installed and con-
necled molor. This number should be fess than the ignition lemperature of
the hazardous material involved. Refer to both Article 500 of the NEC and
your:local governmental inspection agency or insurance -company inspec-
tor for an explanation of T numbers”, and for guidance and delailed inlor-
malion on proper motor selectlion and proleclion.




LOCATION

Open dripprool motors are desi'gned for use in. dry, clean locations with
access 1o an adequale supply ol cooling air. Tolally enclosed motors are
intended for dirty, damp or olly locations. In hazardous localions, explo-
sion-prool motors musl be used. To prevenl accidents, locale motor in a
suitable (ventilated) enclosure, or guard all moving parts and ventilation
openings. For ouldoor installations, protect motor with a cover that does
not block air llow 1o the molor. .

Ambient temperature around the motor should not exceed 104° F (40° C).
Minitnum ambient temperalureo is —20° F (—29° C). Il the words AIR-QVE
are shown on nameplate, motor is designed for direct-drive an and blower
applications, mounted in air stream (0 receive proper cooling. Failure to
locate an air-over motor in this manner will cause motor overhealing and
premalure failure,

I'the molor has been stored in a damp localion lor any length ol time, dry
it out before placing it in service. Il an oven is used, temperalure should not

exceed 185° F (8_5" C).

POWER
. Voltage, frequency and phase of the power supply must correspond 1o that
- 'Shown on the motor nameplate. Low vollage can reduce performance and
cause overhealing, while high vollage will increase molor temrerature and
~hoise. Molor current may exceed nameplate value because o overioading
of/ high ‘voltage. Voltage 5% or more above rated nameplale value will
cayse\molor current lo increase, frequently above nameplate value.
Normpally, Dayton motors can be operaled al rated load with vollage
varialions as mwuch as =10% of raled. However, with low vollage under
condilions offinadequate wiring, heavy starting loads or low temperature
the molor ‘may /notsbe able 1o starl and accelerale loao to full speed.
120/208 volt Ygpower'systems may have operaling voltages as low as 190
volts. For such syslemsy use a molor raled 200 or 208 volls. nol motors
rated 208-220/44Q40r 230/460 volts, Good Installation practice requires
adequate wiring and fyll rated voltage under all operaling conditions.

On three phase syslems voltages on all three lines must be balanced as
closely as possible. Ling-to-ling-voltage unbalance greater than one per-
cent will result in reduced starting and breakdown torque and motor speed,
grossly increased heating and foiSesand premature motor failure. Unbal-
anced transformer connections such/as open della will cause unbalanced
vcilages and motor problems. Single 40 three phase converters, unless
carelully designed, often deliver unbalanced vollages. A poor conneclion
anywhere in the sysiem can cause voltage unbalance.

MOTOR CONTROL

Use of a motlor staiter, either manual or magnelic/incorporaling thermal
overload protection is advisable and usually required by electrical codes.
~ Supply lines must have fuses fo provide shorl cifcuit proteclion lor the
motor and controller. Time delay type luses, with curfenl rating selecled (o
corréspond to molor current, are prelerred. An explosiop~prool motor which
includes overtemperalure thermostals should be controlled by a magnetic
slarter to which the thermostats have been properly connecled.

~ Carelully follow the control manufacturer's recommendations on heater -
selection or selting. If an existing controller is to be used wilh a replace-
ment motor, new heaters may be required. Use the automatic reset pro-
vision of the overload relay only when unexpected reslarting of the motor
will not be hazardous (see SAFETY-Electrical). For three phase molors,
always use a three-heater type control. Do not oversize healer elements to
prevent nuisance tripping; instead, correct the cause of the tripping. Reler
0 NEC Article 430 (Motor Circuits and Controllers) and local electrical code
requiremenls for motor conltrol circuils and wiring.



MOUNTING

Motor must be securely laslened lo a rigid, flat surface to prevenl vibration
and minimize noise. Adjustable molor bases and ralls are often used for
easy, accurate belt adjustment. For secure mounling, use high-quality bolts
of the largest possible diameter. Before lightening bolts, make sure all (cur
mounlting pads of the base are in contact with mounting surlace. Add shims
as required o prevent possible bending or cracking of the motor base.
When installing NEMA C-face or D-flange mounted motors, mounting sur-
faces musl be clean and lree from burrs. Disconnect power and check for
proper sealing and alignrhent by turning shaft manually.

WIRING

To connect motor for proper voltage and rotation, refer 1o conneclion dia-
ram on nameplate or inside terminal/conduit box. If power laclor correc-

tion capacitors are used forindividual motor power factor correction, do not

exceed maximum recommended value.

All aspects ‘ol the installation must conform 1o the requirements of the
NEC, including_Articie 430 (Motor Circuits and Controllers), and all local
codes. Whesever/possible, each molor should be powered from a separate
circuil ol adequateg€apacily to keep voltage drop 1o a minimum during
starting and running, Increase wire size where molor is localed a distance
from the power source. Wire size must be adequale to minimize vollage
dedp during startingland running. Refer to Tables A and B for suggesled
wire sizes. Porlable cordsy ifhused, should be as shorl as possible to

TABLE.A —_ Mlnlmum Wir¢ Slzes for Three-Phase Motors

Motor 25 10 50 Feot 100°Feet 150 to 200 Feel
HP 200v 230V 460V 200V 230V 460V 200v 230V 460V
[ 14 14(16)" 14(18)° 10 \ 14(18)* 8 10 14
1.5 12 14 14(18)° 10 10 14515%' 6 8 14
2 12 12 14(18)° 8 10 14(16)" 6 6 12
3 10 12 14(19)* 8 8 14 4 6 12
5 8 10 14(16)* 6 8 14 2 4 10
7.5 8 8 14 4 6 12 2 2 8
10 6 8 12 4 4 10 1 2 8
15 ] 6(4) 10(®" 2 4 10 210 | 6
20 2 42)° 8(6)" 1 2 8 2/0 110 ]
25 1 4 8(6)* 1/0 2 8 470 2/0 4
30 2 K] 6(4)" |- 10 1 6 470 30 4
40 1/0 1 6(2)° 2/0 1/0 6 J00MCM 4/0 2
50 3/0 2/0 4 30 2/0 4 JS0MCMN250MEM 2
60 4/0 0 3 . 4/0 3/0 3 500MCM  350MCM I
_75 JJ00MCM 250MCM 1 J00MCM  250MCM 1 600MCM  400MCM~ 1/0
100 [500MCM 350MCM 2/0 500MCM  350MCM  2/0 700MCM  E00OMCM¢# 2/0

TABLE B — MInimum Wire Sizes for Single-Phase Motors

Motor 25 Feel 50 Feet 100 Feet 150 Feet 200 Feet
HP 115v 230V 115V 230V | 115V 230V | 118V 230V | 115V 230V
1 10 14 16;' 8 14 4 10 4 8 2 B
1.5 10 14(16)* 8 12 4 10 K] 8 1 6
2 ] 14 6 12 K| 8 6 1/0 6
J 8 10 4 10 2 8 1/0 6 2/0 4
5 — ] —_ B - 6 4 3
7.5- - 6 —_ 6 — 4 —_ 3 — 1
10 — 4" —  Bd)| — 3 1 1/0

{+] Type S, SO, SJ. SJJ. etc. flexible cable wire sizes. See NEC Arlicle 400 for ampacily

Note: Above wire sizes based on appreximate 5% vollage drop during starling; copper conduc-
tors; and 75°C type TH, THW, RH, RHW, etc. insulation. For aluminum wire, increase two
wire size steps minimum. See NEC Arlicle 310 for ampacities of aluminum conductors and
60°C type RUW, T, etc. insulation.




TABLE C — Minimum Sheave Diameters (NEMA MG1-14.42)

Conventional A, B, C, D, E Min. Fitch Dia.| Narrow 3V, 5V, 8V Min. Outside Dia.
Sheave width less than (2(N-W)-0.25) inches Sheave width tess than (N-W) inches
Molor Motor S(nchfonous Sgeed-nPM Molor Synchronous Sgeed-nPM
WP 3600 800 1200 900 3600 1800 1200 900
i 2.2 2.2 2.4 74 |7 22 2.2 74 24
1.5 2.2 2.4 2.4 24 2.2 2.4 2.4 2.4
2 2. 2.4 2.4 3.0 24 2.4 2.4 o
R} 2.4 24 3.0 3o 2.4 2.4 3.0 30
5 2.6 0 3.0 3.8 2 30 3.0 a8
7.5 3.0 3.0 3.8 4.4 30 3.0 38 44
10 30 3.8 4.4 4.0 3.0 ] 4.4 4.4
15 38 4.4 4.6 5.4 3.8 4.4 4.4 52
20 4.4 4.6 54 6.0 4.4 4.4 52 6.0
25 4.4 5.0 6.0 6.8 4.4 4.4 6.0 6.8
30 5.4 6.8 6.8 : 5.2 6.8 6.8
40 6.0 6.8 8.2 * 6.0 6.8 8.2
50 v 6.8 8.2 9.0 ' 6.8 B.2 8.4
60 * 7.4 9.0 10.0 7.4 8.0 10.0
75 - 9.0 10.0 10.5 ) B.6 10.0 9.5
100 ‘ 10.0 11.0 12.9 ) 8.6 10.0 12.0

{+) Speed excessivelor required sheave dla. Note: (N-W) is approx. vsable shafl length.

minimize voltage’ dropsLeng or inadequately sized cords, especially on
hard starting loads,[can cause motor failure. Insulate and protect motor
lead conneclions to preyent-cul-throu I from sharp edges and vibration.
Tape wire nuts to prevent Ioosening. Il electrical conneclions in system
must be secure {o prevent voltage drop and localized heating.

Determine direction of rotalion Before connecting driven equipment lo
preveni damage. Remove shaft key if motor is to be operated at no-load.
On three phase motors, interchangefany two line leads (not motor leads) to
reverse rotation. On alr compressorsy rotation of flywheel should direct air
towards the cylinders. Look for rotational arrow on flywheel.

All molors must be securely and adequdltely grounded by wiring with a
grounded, metal-clad raceway system, using/a separate ground bond wire
connected to bare metal on the motor frare, or other suitable means. Reler
to NEC Article 250 (Grounding) for additionalfinformation.

- Explosion-proof molars incorporaling overtgmpeégature thermostats
should be controlled with-a magnetic starter. The thermostat circuit musl be
wired in series with the holding coil circuit, as shown g tag or nameplate
on motor, 1o remove power from the starter coil if mator overheats.

COQUPLING

Bell drive sheaves must bz inline, Use a straight-edge 10 checksif general,
the closer sheaves are mounted to motor bearing. lhe less \he bearing load.
The inner edge of sheave rim should be as close lo endshield as possible,
bul nol closer than shoulder on shaft. The center point of belt or system ol
V-belts must not be beyond end of motor shaft, See Table C for minimum
sheave diameters. For devices other than sheaves, refer to NEMA MG1-
14.07B (Motor and Generalor Standard) for multipliers.

Do not strike shaft with hammer or other tool. Do not force sheave Of
coupling on shalt; forcing can cause bearing damage. Bell tension should
be sullicient lo prevent slippage; approximately 0.5 inch dellection at mid-
span with normal thumb pressure usuallr is sullicient. Avoid excessive bell
tension; overtightening will shorten belt life and damage bearings. Refer to
Dayton Publication 5 1244 (V-Belt Drive Syslems) for more information.

On direct-drive installation, carefully check shaft and coupling aiignment.
Shim as required. Do not depend on a llexible coupling to compensale for
migalignment.




START-UP

Belore running a motor no-load, remove the shalt key. Alter connections
are made, if possible run motor no-load to verily rotation and to check for
unusual nolses, elc. Check no-load current; it should be at or below name-
plate, unless high or unbalanced voltage conditions exisl.

Connect molor to load and run brielly. Again check for unusual noises
and vibralion and again check motor current. It should be close to name-
plate, unless voltages are high or unbalanced, and should be balanced
three phase) within a prOximatelr 5%, Il significantly unbalanced, check
or unbalanced line voltages; small amounts of voltage unbalance can pro-

duce significant current unbalance.

Visually re-inspect the'installation. Make sure that guards and other pro-
lective devices are securely in place. All covers and gaskets must be re-
installed to minimize the entry of dirl and moisture.

MAINTENANCE . _

Belore performing any maintenance, disconnect power and allow motor lo
come to-d complele stop. Discharge capacitors for safety. Dirt accumula-
lions camcause motor overheating and a fire hazard. Remove dirt accumu-
lations from/Open-type molors, especially in and around vent openings, by
vacuuming. Enclosed motors can be cleaned with an air jet; use eye protec-
tion. Exercise caution with solvents; some solvents may attack motor insu-
lation, finish owbearing lubricants; some are highly lammable. I solvents
are used, make suré area is well ventilated.

Periodically inspect/the=installation. Check for dirt accumulations: un-
usual noises or vibration; overheating; worn or loose couplings, sheaves
and bells; high motor currént}y poor wiring or overhealing connections;
loose mounting bolts or glardsiand worn motor starter contacls.

Daylon ball-bearing motor§ withoui lubrication provision do not require

erlodic relubrication. Where\moler/has provision for bearing lubrication,

ubricate as follows:

1. After stopping motor and disconngeling power, remove fan cover
(TEFC only) and lower drain orfvénisplug.

2. Clean area around upper fill hole aid remove plug. Install a 1/8” pipe
thread lubs filling. g

3. Using a low pressure grease gun, pump new,grease into motor until it
appears at the lower drain hole.

4. Aun motor for several minutes lo discharge excess grease. Shul
motor off, replace upper and lower plugs, ‘aind fan eover.

TABLE D — Suggosted Nogreasing Intervals

Motor HP at 1800 APM Max.

Type ol Service Under 50 50 to 100 QOver 100
Infrequent operation or light . R
duty in clean almosphere 1-2 Yrs. V-2 Yrs. LS
8 lo 16 hours per day in clean,
relatively dry atmosphere ryr ryr 6 Mos.
12 to 24 hours per day heavy duty 1Yy 6 Mos. 1 Mos.

use, or il moislure is present
Heavy dul¥. usa in dirly, duslr
locations; high ambients: moisture- 4 Mos. 3 Mos. 3 Mos.
laden atmosphere; constant vibration
Nole 1: Molors operaling faster than 1800 RPM should be relubricated on a more
{requent maintenance schedule. Use a repulable brand lithium or synthetic-base
grease intended for electric motor ball bearings. Keep grease conlainer covered.
Note 2: For motors used on food or drug handling applicalions, select a grease
acceplable to the Food and Drug Adminisiralion, and similar governing bodies.




information is not ali-Inclusive and does nol necessarily apply In all cases.
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MOTOR TROUBLE GUIDE
The purpose ol Lhis guide is to suggest common answers to electric motor Woblems. The

hen unusual

opemin'? conditions, repelitive fatlures, or other problems occur. consult an electric motor
t

service firm for assistance.
TROUBLE CAUSE WHAT TO 00
MOTOR Re ;
place with time-delay fuses. Check for
“.\r'(l)-'s Blown luses grounded winding '
START Inadequate wirin i
g or extension cords.
Low voltage Low system vollage
: Check connections against diagram
Improper line connections supplied with motor
Check and reset overload relay in starter.
Overload Check heater rating agains{ motor
{thermal protector) nameplate current rating. Check motor
tripped load. I motor has manual reset thermal
protector, check if tripped
Molor may be overioaded Reduce load; increase motor size
; Indicaled by humming sound. Check
u‘;c'gg gg::e. gne phase lines for open phase. Check vollage with
: motor disconnected, one fuse blown
Deleclive motor or starter Repair or replace

MOTOR Overloaded maotor Reduce load or increase motor size

STALLS
Low motor voltage Semdhat nameplate voltage is maintained

MOTOR Consulb motor service firm for proper

DOES NOT Not applied properly type. Use larger motor
il ;

0 SPEE sd Higher vollage tap on transformer
Voltage tao low at motor terminalsencréase wire size. Chack for
terminals due to line drop poor connections
Starting load too high Check load motdr is carrying at start

MOTOR Excess loading; tight Reduce load; inérease molor size. |

TAKES T00 | belts. High Inertia load Adjus! belts
N
ATE - : Increase wire size. Check for poar
| Inadequale wiring conneclions
- ) Reconnect to a higher tap. Incréase wie
Applied voltage too low size. Chock for poor conneclions
Delective motor Repalir or replace
Inidequate starting torque Replace with larger motor
MOTOQR Motor misaligned Realign
VIBRATES :
OR IS Three-phase motor Check for open circuil, blown fuses or
EXC}E%ISSIVELY running single phase unbalanced voltages
Y

High or unbalanced voltages

Check wirlng connections, transformer

Worn, damaged, dirty or
overloaded bearings

Replace; check loading and alignment

Loose sheave or coupling

Tighten set screw(s); replace
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MOTOR TROUBLE GUIDE, Conlinued

TROUBLE CAUSE WHAT TO DO
MOTOR : t . belt
OVERHEATS | Overload mt;ug: llggd!,“:a'crease motor size; belts
NN
UNDER Oirt preventing ventllation Clean motor
LOAD Motor ma{lhave onephase | Check to make sure thal all leads are
open (J-phasa motors) well connected and a fuse is not blown
Unbalanced terminal Check for faully connactions and trans.

vollage (3-phase motors) formers. Excessive single phase loads

Faulty connection Clean, tighten or replace

Check vollage at motor, should nol be

High or I Ita
0% or fow voltage more than 10% above or below rated

Defective motor Repair or replace

“I LiMITED WARRANTY, Dayton electric “motors are warranted by Dayton Electric

DAYTON LIMITED WARRANTY

MIg. Co. (Dayton) to the original user against defecls in workmanship or materials
undar normal use (rental use excluded), for one year after date of purchase, Any
part which is determined to be delective infiaterial or workmanship and returnad
to an authorized service location, as Dayton designates, shipping costs prepaid,
will be repaired or replaced at Dayton's option Fopwarranty claim procedures, see
“Prompt Disposition” below. This warrantyagives purchasers specific legal rights,
and purchasers may also have -other righls wHich vary from state to state.

DISCLAIMER. Dayton has made a diligent effort!fo déseribe the motors herein
accurately; however, such descriptions are for the sole purpose of identification,
and do not express or imply a warranty that the molors afe merchantable, or fit
for a particular purpose, or that the motors will negessarilynconform to the
dascriptions. Except as provided below, no warranty or affiemation of fact, express
or implied, other than as stated in “LIMITED WARRANTY'! above is made or
authorized by Dayton, and Daytan's liability in all events is Mimited™touthe pur-
chase price paid.

Certain aspects of disclaimers are not applicable to consumer products;fe ., (a)
some states do.not allow the exclusion or limitation of incidenta) or consequential
samages, so the above limitation or exclusion may not apply to you; (b) also”soime
states"do not allow lmitations on how long an Implied warranty lasts, cénse-
quently the above limitation may not apply to you: and (c) by law, during the
period ol this Limited Warranty, any implied warranties of merchantability or
fitness lor a particular purpose applicable to consumer products purchased by
consumers, may not b'e excluded or olherwise disclaimed.

PROMPT DISPOSITION, Dayton will make a good faith eflort for prompt correction
or other adjustment with respect to any motor which proves 1o be delective within
warranty. For any motor believed to be defective within warranty, first write or
call dealer from whom motor was purchased. Dealer will give additional direc-
tions. If unable tc resolve satisfaclorily, write to Dayton at address below, giving
dealer’s name. address, dale and number of dealer's invoice, and describing the
nature of the defect. If product was damaged in transit to you, file claim with
carrier

DAYTON ELECTRIC MFG. CO.

CGENERAL OFFICE! 5959 HOWARD 5T, CHICAGO c0gan
79/1048
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NOTE

If the cyclo reducers are driven by D.C. motors, variable frequency A.C. drives, of speeds other than standard
calalog Input speeds— please consull factory. o

Mounting

1. Mounting on Exact Planes 5. Secure Housing
The Horlzonlal Type ofl-lubricated units must be Where the reduction unils are operated under condi-
mounted on horizonlal surfaces. Where theyare tlons of vibralion and/or frequent starts and stops, itis

dificalions may recommended to secure themon thelr mounting sur-
faces by inserting dowel pins into the knock-holes pro-
vided on the foot of the casing. This will insure that

mounted on Inclined surlaces, some mo
be necessary. Specily mounting plane inclinalion-at

time of ordering.
bending or shearing forces are reduced on the mount-
2, t :
thfglzlzgl?egﬂgr:;e&nnecled to the motor and ihe ing bolts. Pins must b securely inserted. particularly
driven machine through couplings alian the shalls when the units are to be operated under conditlons of
\ ¢ rough couplings, a1g gavere recurrent peak loads.

accurately, Where the reducer is connected
through V pulleys or sprockels, insure that the beils or
chains are neither too tight nor too slack. Thefeduction units must be mounted on ptaces with
3. Overhung Load Positions . easy/accessiblity for lubricalion mainlenance pur-
Overhung loads should be jocated as close lo the bear- poses,
ing as possible. (See the Catalogue page 14)) 7. Venlilation

S When the SM-CYCLO Speed Reducer js mountedin a

4. Foundations .

Foundations must be rugged enough to withstand fseg?(;silge%n closyre, bg sure that adequale y_enlllallon
shock and stress applied from the load side through ’

the reducer. :

6. Mounting Accessibility

!
t

Carrect Incorrect Siquare And Parallel Correct Method Incorrect Method

sl

AL 1

I
o

Aeducer Wall aducer Wall- .

-
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General Construction e

) Fig. 1 Single Reduction (Horizontal Foot Mount) Table 1 Main Parts
Part No. Part Name
1-01 Slow Speed Shalt wiping
1-02 Bearing A

1-03  Beaing B

-~ ] 1-02 28 310 3-07
26 1-03 3-09 X 2-05 14 13

0 ]
12 ' . 8 1.04H___ON Seal Collar — Horlzonlal
25 1. k=i 1-06 Slow Speed Shall Rollers
18 - = o8’ 2-01 Ring Gear Housing
—1 /’/1 06
“°4H_ ] i . 2-02 Ring Gear Pins
e ™ 9 2-03 Ring Gear Rollers
-0 . t o R 10 2-04 Cyclo Dise
y ' _J ke 19 2-05 Spacer Ring
|| 68 0 i e SRS 0 3-04 High Speed Shalt
e — = |\ = :_,__._._—?1 ! 3-02 Bearlng C
e gég 3-03 Bearing D
. b : 3.04 Eccontiic Bearing Assembly

i ] \ 305 Eccenlric Key
M 3-11 3.08 Balance Waeight

- _ ‘_ _;_1 3-.07 Spacer
= 3-08 Spacer
- 7 3-09 Spacer

4 o 3-10 Aetaining Ring

' 3-11 Relaining Ring
- 3-13 Collar
5-01 Inlermediale Shalt w/Ping

3.05 304 202 2003 204 2-01
w 5-02 Bearing F
l 5-03 Beaiing G
5-04 Eccentiic Bearing Assembly
Fig. 2 Single Reduction (Vertical Base Mount) G Gaskal Sel
: 7 Casing Nuls & Bolls
A I" 58 0 High Speed End Shield
. ' 9 Cooling Fan & Set Screw
- ; - 10 Fan Cover .
g 1 — : 1" Fan Key
i 12 Bolts For SS Qil Seal Housing
1 13 Bolls, Spacers For Fan Cover
14 Air Venl
_ 15 Grease Nipple
18 Slow Speed Output Oil Seal
19 - High Speed Input Ol Seal
25 Horizontal Qil Seal Housing
26 Horizontal Case
28 Qil Fill Plug :
29 0il Gauge - Hortizontal Unit
! 35 Verlical Qil Seal Housing
38 Verlical Case (Integral V Type)
39 Oil Gauge - Vertical Unil,
40 Cam
| 41 Piping Sel & Qil Signal
- _ 42 Plunger Pump
‘ 40 43 Positive Disptacement Point
: n . |48 Drain Plug L
x 55 Intermediale Cover
- 57 Eye Bolt
‘ Note: For dotails of oll seals, bearings or gaskets, reler lo pages 10 and 11, ‘58 Oil Slinger
tModel Nos. 1930 and 1935 use a positive displacement pump.
. *Pt, No. 58 — lrama sizes 1890-1935 only. ' ‘59 Spacer

*Pt. No. 69 — frame sizes 1900-1935 only.
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Flg:3 Speed Reducer/Single Disc  Fig. 4 Speed Reducer/Doubls Reduction -
Type (Frame Size 1795-1815)

5-02 501 504 57 &5 503 3-04
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Speed Reducer — Single Disc Multiple Reduction Reducers
SM-CYCLO single reduction, Modals No,#1795-1815 Multiple reduction SM-CYCLO Reducers are a combi-
‘employ the use of a single planelary gear {Cyclold nallon of standard reduction mechanlsm assemblles
Disc) and a balance weight. connecled using an intermediate shalt (Part No. 5-01)
and intermediale cover (Part No. 55) belween them.
Table 2 Frame Sizes And Ratio Combination Of Double Reduction Models
Frame Size Combinatlon . fleduclion Ratio Combination
Frame Second  Firsl Frame Second  First Totat Second - First Total Second  Firsl
Slze Slage Stage Size Staga - Slage Ratios”| Stage Slage Ratio Sla?e Stage
Aalio Ralio Ratio Ratio
17995 1795 1795 18930 1890 - 4g30 \
~ 18935 1895 102 17 6 957 87 11
18095 1805 1795 . 18945 1895 1840 121 i " 1003 59 17
19040 1900
18205 1825 1805 19048 1905 16840 174 200 7 NE 1015 s 29
18305 1835 1005 1080 1905 1060 187 17 Y 1225 35 35
18420 1040_  4p20 19160 1910  1p60 210 35 p 1247 43 2
18425  1845° - 19165 1915 250 " p 1479 o7 7
18525 1855 1820 19170 1915 1870
. 289 17 17 1505 43 35
18630 1860 1630 19280 1920 1880
18635 1865 : 19285 1925 319 29 1 171 59 29
18730 1870 19390 1930 '
18735 — 1875 00 tga9s 1935 '°%0 354 59 8 1849 43 43
18840 1860 3 11 2065 59 35
16845  18es 10 385 5 | Z
473 43 1 2523 87 29
The first and second stage ratio combination for the fol- | 193 29 7 2537 59 43
lowing models are reversed lo the combination shown 522 87 6 2045 87 35
on the nexttable. —]
595 35 17 3481 59 59
Frame Size Ratlo 649 59 1 are1 87 43-
- 19165, 19285, 19395| 595 731 a3 7 5133 87 59
‘ 18095 1247 - 841 29 29 7569 87 87
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Lubrication

SM-CYCLO reducers, frame sizes 1795 through

1835 are grease-lubricated, Sizes 1840 through 1935

are normally oil-lubricated. Double reduction units \
m?( be grease or oll-lubricated, depending on slze

and/or application.

Grease Lubricatioh

Single Reduction Models—Table 3

1765 1805 1810 1820
18156 1825

Grease (MAINTENANCE FREE)
Grease (MAINTENANCE FREE)

For the single reduction unils, frame sizes 1795-1835
(malnlenance-free type), NGLI No. 2 Is designaled.
NGLI No. 2 Is also designated for grease-lubricated
multi-reduction units,

Grease-lubricated models are filled with grease
belore shipsmenl lo customer and are ready for use,

1830

Frame Slze 1835

Horlzontal Shaft
Verlical Shait

Double Reduction Models—Table 4

i Zons.inl 188 18730 | 18840 | 18930 19040 19160 19260 | 19390
Frame Size 17005-i0525. 10830 | 18735 | 19845 | 1esas | 18945 | 15015 | 19980 | 19165 | 19170 | 1s2es | 18390
Horlzontal ‘! ﬁ'

< Ralio > ' 1

102 jLag
~ 493
v ' 5%% Oll Lubricated Models
~ 1-
A

867
T ~ 1016
c 1225
f ~ 2623

Triple Reduction Models—Table 5

Horlzontal Frame Slze of The Grease Lubricated
i 13t Reduction Stage; (NGLI Qrade 2)
Shatt 1825 Or Smaller
Frame Slzes:- Grease Lubricated
T . 179996 — (NGLI Grade 2)
Vertical 102845
Shaft Frame Size: Depending On The
| 193935 or - Operaling Conditlon
Larger Consull Faclory

‘Note: Tables above are for opsration at standard Input speed. If
the Inpul speed dillars from the standard, please consuit

factory.
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Designated Greases—Table 6 '
For addillonal Informalion pleass reler to Engineering Sheal No. 316.03.00 ©

Single Reduction

(Maintgnance Free) Double Reduction

Amblent Temperature F° (C°)

-5 ~ 122
(=15 ~ 50)

NGLINo. 2 NGLI No. 2

Grease Replenishment And Change interval—Table 7

Interval
NOT REQUIRED
Every 20,000 Hours Or

Model Condillon

Replenishment

Single Reduclion

Malnlenance .
160 Type) *Ovorhaul Every 4 ~ 5 Yeais
A - Less Than 10 Hours Per Day Every 3 ~ 6 Month
Replenishment Operation . —
10 ~ 24 Howrs Per Day Every 500 ~ 1000 Hours
Double Reduction Spoed Redugtion Mechanism,
High Speed Shalt Bearings Every 2 ~ J years
Change (Speed Reducer Type)
Slow Speed Shalt Bearings Every 3 ~ 5 Years
*Qverhauling conslsts of disassembling thadinit, replacing the
goals and gaskels, cleaning the Inlernal pans, and then repacking
‘the unit with designated grease.
Note 1: Fra:;ie slzes 1795-1835 are maintenance freaunlls.
Grease replonishment and change not being necessary.Where
longer lile of the drive Is axpected or I relubricating 15 prelatred be-
fore recommended perlod of lime, relerto Tables 6, 7and 8.
Quantities Of Grease (Qunces)—Table 8
Frame Size : 1795 1805 1810-1815 1820-1825 1830-1835
Speed Reduction Mechanism . 5 12 1.4 2.1 C 7
Slow Speed Shalt Bearings A 1.1 2.6 26 3.9
18420 18630 18730
Frame Slze 17905 | 18095 | 18205°| S1B305 | g425 18525 | 1ag35 | 18735
Speed Reduction Machanism (Flrs Slage) 5 1.9 1.9 1.9 5.6 5.6
Speed Reduclion Mechanism (Second Stage) 5 1.1 1.9 56 /| %9 | 159 | 265 | 353
Slow Speed Shall Bearing (Second Stage) 4 1.1 2.6 3.9 10.6 10.6 10.6 17.6
18840 18930 19040 19160 19280
Frame Size . 18549 | 1ooa9 | 18945 | qgoas | 19950 | 1ges | '8170 | 19285
Speed Reduction Mechanism (First Stage) 15.9 5.6 15.9 28.5 353 | 28.8
Speed Reduction Mechanism {Second Stage) 30.8 652.9 88.2 160 285
Slow Speed Shalt Bearing (Second Slage) 21.2 24.7 31.7 353 42.3

Note 1: Replenish grease to the reduction mechanism 1/3 1o 1/2 of
quantities for the lirstreduction slage desctibed In Table 8in
accordance with replenishment inlerval recommended In Table 7.

Note 2: When the unit is disassembled for overhauling, refill with
grease In quantities indicated in Table 8. Or alternalively, 8B0% ol
the space around reduction machanism and slow speed shaft
bearings of singla reduction unlts and 50% around reduction
rne‘chanlsm ol both fitst and second stage of double reduction
unilg,

Slightly larger quantilies may be, supplied 1o lower reduction
ratio units, and somewhat smaller quantilies for high reduction
ratio units,

Apply grease liberally o the central parl (Le., around the
eccentric beatings) of the mechanism. Apply grease o bolh the
slow spead and high speed shalt bearings as you would do lo
the ordinary bearings al time of re-assembly.

Nole 3: Il excesslve grease Is added, agitation heating of the
grease will raise the operating temperature of the unil, Avold
excessive greasing, however, as the reverse case, when the
grease s Insulliclent it will ralse the operating temperature dua lo
the breakage of the lubtication fiims on the egcenltic bearing.

If arise in the operating lemparature is found supply grease
Immediately.

N

Y
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Oil Lubrication

SM-CYCLO reducers sizes 1840 through 1935 are
normally oil-lubiicaled. Double reduction units may
be grease or oil-lubricated, depending on size and/or

application,

Single Reductlon Models—Table 9

Oil-lubricated models are shipped without oil. Units
must be lilled with recommended oil prior to start-up.

~1840 1980 1860 1870 1800 1090 1900 1910 1920 1830
Frame Size 10845 1855 1865 1875 1085 1095 1905 1915 1925 1935
Horlzontal Shalt Qil Bath
Vertical Shalt Ol Bath Forced-oll Lubrication

Double Reduction Models— Table 10

Frame Size :gggg 18730 | 18840
Horlzontal - i |5 [
< RAatlo > = !r.x,, F a
102 SEL e o | b B
v | ~a93 . iﬁ@ﬁ siirn [ nﬂvlﬁ i
E W '“‘M‘ 5 [ R ; .
’Ta ~53?H ."“f"'\’t ! " Forced-Oll .~ RN B IR
! v 7T Lubrication - . = T
(o] 957 ! E . . ‘ ; e
A ~ 1015 b
L : :
1225 o] e
s | ~ 2523 Grease 4%:
r\' 2537 Lubricated 5 g ;?
~ 304 e
XN -
3481 o
~ 7569

Triple Reduction Models—Table 11

Frano Size Of The Qil Balh Lub,
Horizontal 13t Aaduction Slage: Relor to

1830 Or Larger able 12)

Frame Slze: Depending Onthe
Vertlcal 193935 or Qperating Condition

Larger Consult Faclory

Note: Tables above are for operation at standard Input speed. Il
the Input speed dilfers from the standard, please consuit
factory.

Forced Lubrication For Vertical Units
Plunger Pump Type

Positive Displacement Type Pump

© Small Size Pump- Large Size Pump SM-CYCLO Reducer Posilive
Frame Slze Ratlo | Frame Slze Ratio Frame Size Reduction Ratio | Displacement Pump

1860, 1865, 1870, 1875| Al 1900, 1905, All

1880, 1885, 1890, 1895 | 1910, 1915 1920, 1925 ", 17, 29 TOP-216HA

1920-192 43,59.87 1930, 1935 All
18630-18635 Al >
~ 18945 19040-19045 Al 19390 Al TOP-204HA
' ~ 19280, 19285 All 19395

1-1 Plunger Pump Lubrlcation

The plunger pump-(Part No. 42) Is automatically
operated by a cam (Part No. 40) fitled on the slow
speed shaft (Part No. 1-01). The number of pumping
cam teeth required is In direct relation to the reduction
ratio and frame size. For input speeds other than
standard, consull laclory.

1-2 Positive Displacement Pump Lubrication

Forced oil lubrication is-accomplished by using aposi-
tive displacement pump and motor which requires an
additional eleclric power source. It is recommended
that the main motor be interlocked with the pump motor
to avoid misoperation. The pump must be started 30
seconds or longer before the main motor is operaled.



8 SM-CYCLO® S o B

Type Of Lubricatlon Oll—Table 12 '
Mild EP Oil Is used for the lubrication of SM-CYCLO Reducers, Models 1840 and larger. ’

For addilional Infarmation please reler lo Englneering Shoot No. 316.02.00 (
— 14°F ~ 32°F 32F ~ 95°F 95°F ~ 122°F

Ambient Temperature | (_yor(s ~. (°C) {0°C ~ 35°C) (35°C ~ 50°C)
Viscosity @ ~ —~ ~
A0°C (104°F) cSL. 41.4~74.8 90 ~ 165 198 ~ 506
1SO Viscosll , '
Grade oY 46 ~ 68 100 ~ 150 | 20~480
AGMA Viscoslly .
Grade 2EP 3EP 4EP 5EP 6EP 7EP
Viscosily @ ) —

SAE Grade . :
(Crankcase Olls) W . 30 40 50 ]

Allowable Viscosity Of Oll—Table 13
—
Minimum Allowabls Viscosity To Malntain 80 SUS
Adequata Lubiicaling Qilsfilm During Operatlon
20,000 SUS
Oll Bath '
Maximum Allowable, Viscostty, At Operation Start
To Aliow Easy Stailing " Forced-Oll 10,000 SUS -
Lubrication Al Operation Slart

Oil Quantitles (Gallons)—Tablg 14

Frame Size 1840 1850 1860 1870 1880 1890 1900 1910 1920 1930
1845 1855 1865 1B75 1885 1895 1905 1915 1925 1935

Single - Horlzontal 2 2 4 5 8 1.1 1.9 a7 7.9 14.8
Reduction
Verlical .3 3 3 5 -.5 7 28 37 |7.4(7.6)) (15.9) (
10690 | 18730 | 188407 | 18930 19040 19160 19280 | 18390
Framo Size | 10630 | 16700 1 18840'| 13933, | 19945 | 19045 | 19960 | 19165 | *9'7° | 19285 | 19395
Double Horlzontal 4 8 | 9 1.5 16 | 26 | 26 | a2 | a2 | 92 | 185
Raduction
Veutical 3 5 - .5 7 2.6 a7 7.4 (15.9)

The above quaniities as shown In parentheses are applied lo the lorced-oll lubricaled models by the positive displacement pump.

- Oll Change—Table 15

Fig.5
Qil Change Inlerval Operalion Condilion| "
; Alter 500 Hours of ; :
Initial Oil Change Primary Operalion Under Every Condilion
Loss Than 10 Hours/Day
. Evary 6 Months Operalion : .
Subsequent Qil Evary 2,500 Hours 10 ~ 24 Hours/Day Operation
Change s -
’ High Ambient Temperature,
Every 1 ~ 3 Months High Humidities Or
Atmosphere Of Active Gas
Oll Fill Procedure

Fill the reducer with recommended oll through the reducer is used at ambient lemperatures greater than
filler plug belore start-up. The oil levels mustbe lothe  100°F (+40°C) or less than —4°F (-20°C), a glass
upper red line on the oil lovel gauge while the unit is gauge set or a dipstick is recommended.
not operaled, and above the lower red line during op-
eration. I too much ol is supplied, the temperature
will rise due to the churning heat of the oll; or, oil will

" leak across the high speed shaft oil seal.

Note 1: When draining oil, remove draln plug (Part No. 46) or lower

side plug of the oll leve! gauge. See fig. 5.

Note 2: Before filling vertical base type unit with lubrication oll, re- q

movs the alr vent plug (Part No. 14). Alter tilling, apply a teflon

, Oll Level Gauge e . sealing lape to threads of the air vent prior to instaliation.

e When Il becomes dilficult to check the oil level dueto Note 3: The ofl lavel gauge can be altached on either slde of the
the ldlscolorallon ol the vinyl hose, the gauge must be caslng on horizontal unils. Locate on whichever slde is more con-
replaced. The standard vinyl oil gauge shall be used venlent to check oil level. (The oil lavel gauge Is normally attached
at ambient temperature: —4°F to 100°F. Where the on the right when viewed from slow speed shaft end.)
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Frame Slze: Only 18401855

Qil Level Dimensions

A Foot Mount Horizontal Type :
Filg.6
—— LD
———I: — i ._g-_-.__t_', 4 i T
< n f ! V< '
1 \‘-\ ' _’_ w3 H _i ~
: Q© 7 N I O _l
-5 .
C ) A
Table 16 Oll Level Dimensions (Inches)
Frame Size A B c 4 Frame Slze . . A B c £
1840-1845 1 2% 529/ 4215 1900-1905 2% 3" 1922 8"
1850-1855 13/s 2ve 51%/y7 LELYEVY 19040/19045 1/s 2 11193z 6Y1s
1860-1865 1'%32 234 6%1a 3ye 19060 1918 2a 1112 6'%e
18630/18635 1¥4e 125/3; 6% IN)e 1910-1915 2332 e U 12918 B‘/u_‘
1870-1875 123z 3tYaz /I 432 19160/19165 1% 2Ya 12 Blre
18730/18735 13/ 1#%/32 T'h 43/32 19170 13/32 3M/a2 123 B8'/1s
1880-1885 2vs 31518 82/ 529/42 1920-1925 2%Ya KL 16V7/32 102932
18840/18845 13y 2318 8713 5203 19280/19285 218 3 167122 1091
1890-1895 24 Y 927/3, 621/22 1930-1935 32 4175 21Ya 1172
18930/18935 1318 12%/32 92/32 R ET 19390/19395 234 43, C 21V 117/
A
168945 13/a - 2 92y 68'/y: )
Baso Mount Vertical Type Base Mount Vertlcal Type
Frame Size: 1840-1855 Frame Slze: 1860-1935 .
Flg.7 Fig. 8
e ‘—J— l_\ ] = l
] Z : A |
l -~

: E E

1
Ly

i

K

|l 1

v = Base Mount Vertlcal Type
[:i‘ Table18  Oil Level Dimenlons (Inches)
- Ao Frame Size: 1840-1855

Framne Size A B C Y

Base Mounl Vertical Type 1860-1865 132 16 418 223fyy
Table 17 Oill Level Dimenslons (Inches)

1870-1875 1y 2'/ 8Y/: 32/

Frame Size: 1660-1935 — e
B880-1885
e x 5 S 7 -] 18 28332 64 4'/4
- ° s 1 ?

V1840-1855 12732 2233, 7892 " 5%y 1090199 2 I T 51t

- 1900-1905 2%32 2'/s 9 43y
. 1910-1915 119/32 218 82/ k< LUIT
1920-1925 234 3" 144 5'%12

1930-1935 1332 234 13 52
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Bearings, OQil Seals, Gaskets B

~ i Fig.9

189 102 1-03 3-02 3-04 303 19 ’ 5-04 5-03

o Soal | gt 8 \ A:h L Ol Seal

{ l - ) _ _l "ﬂ E}é :
I;I L—- Retaining Ring Lﬁelalnlng Hiu'1g

High Speed Shalt Intermediate Shaft
(For Double Reduclion Units)

_—- vy r—mt—.

L}
-l---

Slow Speed Shaft

1

Table 19 Single RedugtionUnits

BEARING OIL SEAL
SLOW SPEED SHAFT HIGH SPEED SHAFT SLOW SPEED SHAFT HIGH SPEED SHAFT
Part No, 1-02 [Par No. 1-03 Pait No. 3:02 Part No. 3-04 Part No. 3-03 Part No, 18 . Part No. 19
) Number Number : Q;Iy
| Frame Speed Goar Speed Reducer H v ’
Size Number Number Reducor Motor Number | Qty |only Type |Dimension |Type | Type [Type | Dimension |G
1795 8202 6202 - 6201 820 19UZ579 1 6201 o) 20/ 35x 7 1 1 s 16/ 26x 7 l‘
1805 8204 6205 6301 6301 h 20025807 | 4 6302 D I A7 8| 1 1 L} R0/ 5x 7| 1
1810-1815 6208 6200 NKI-15x42x15 | NKI-15x42x15 6302 D 45/ 62x 9 | 1 8 20/ 35k 7 [ 1
182041825 5208 6206 - 6302 6302 6302 D 45/ 62x 9] 1 1 S 20/ A5x 7)1
11830-1835 6208 8208 - 6204 - Pafer to . 6305 o) 58/ eox12| 1 1 o | 52/ S2x B | 1
1840-1845 ] 6211NR 6213 © 68305 -_— Table 21 6306 0 65/ 88x12 1 2 D 3/ sexit | 1
1850-1855 | 22211BNR 6213 NJ305 - 6306 D 65/ gex12 | 1 2 D 38/ 58x11 | 1
1860-1865 | 621INR 6215 NJ307 - . 6308 D a5/ 110x43 | 1 2 D 55/ 70x12 __I
1870-1875 | 6216NXR 6218 NJ406 —_— 6ouzser | 2 6407 D 95/120x15 | 1 2 D 60/ 82x12 _I
1880-1885 | 6218NA | ez . NJ407 - e5uzse0 | 2 6409 0 [tosdsxis| 1+ | 2 | 0 | essexiz| 1
1890-1895 6221NR 6026 HJ408 .— a5UzZs589 | 2 6411 D |120/155x16 | 1 2 S 70/ 88x10 | 1
1900-1905 | 23122BNR 6222 NJ409 — 100UZ590 | 2 6412 D |140/170x14 | 1 2 S 80/100x10 | 1
1910-1915 23!24&29 NJ224EG1 NJ410 - 130UZS591 2 6415 D | 145/190x16 1 2 S 95/120x13 | 1
1820-1926 | 23120BNR | NJ232EGH NJ414 —_ 140UZ592 i 22218BL1 (] 180/210x16 1 2 8 110/140x14 | 1
1930-1935 | 23136BNA 6304 NJ417 — 180U2593 | 2 222228L1 D |230/270x20 | 2 S |120/150x14 | 1

Nole 1: Type ol oil seal on Table 14—D: Double lip (with dust proo! and ofl seal lip) type. : Single lip (with oll saal lip only) type.
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Table 20 Double neducll}m l{nnlts Intermedlate Sliaft Parts

\ BEARING BEARING
Part No, 5-02 Part No. 5-04 Fart No. 5-03 Part No. 5-02 Part No. 5-04 Part No. 5-03
Frame Size Number Number Q'ty Number Frama Size Number Number Qy Number
17995 6201 1902579 1 6201 18930/18935 NJ408 as5uZ589v 2 6210
18095 6301 20UZS80 1 6202 18945 NJ408 85UZ589v 2 6213
18205 6302 6204 - 19040/19045 NJ409 ‘ 100UZS90V 2 6213
18305 6204 6205 19060 NJ409 100UZ590V 2 6215
18420/18425 6305 Reler lo ‘ 6208 19160/19165 NJ410 130UZ591vV 2 6215
18525 8305 Table 2t - 6206 19170 NJ410 130UZS91V 2. 6218
186830/18635 NJ307 6208 1928/19285 NJ414 14002592 2 6220
18730/18735 NJ406 60UZ587v 2 6208 19390/19395 NJ417 180U2593 2 6420
18840/18845 NJ407 6502588V 2 6213

Note 1: Required quaniity of bearings (Part Ne. 1-02, 1-03, 3-02,
3-03, 5-02, 5-03) for each unil is ona.

Fig.10

"Note 2: On Table 15, Bearing lor eccentric (Part No. 5-04) suflixed
with *V" such as 6QUZS87V is rollar bearing withoul retainer,

Eccentrlc Bearlng Sin
Frame Slzes 1795-101

gle Type

~ Bearing No. Stamped...
Surlace

Eccentric Bearing Double Type
Frame Sizea 1820-1865

Bearing for Eccenlric

Eccentric And"Besrings)For Eccenlric

Frame Sizes 1070-1935

able 21 ldentification No. Olh_Ecc‘enlrlc Bearing

Frame Size |—1810:1815 1820-1625 1830-1835 1840-1845 1850-1855 1860-1865
— 18205 18305 18420-18425 18525 18630- 18635
e 304 T 3-04 3-04 3-04 3-04 3-04
6 15UZEB10611 15UZ820611 2202830611 2502850611 — 35UZ8606
1" 15UZEB10611 15UZ820611 2207830611 2502850611 — 35028611
17 15UZEB117 15UZ8217 2202831729 25028517 — 35U28617
29 15UZEB129 15026229 2202831729 2502852935 25U2852935 35UZ862935
35 15UZEB135 15UZ8235 22Uz8335 2502852935 2502852935 35UZ862935
43 15UZEB14359 15020824359 22U78343 2502854359 25U2854359 35UZ8643
59 15UZE814359 1512824359 22078359 25UZ654359 25UZ854359 35U28659
87 15UZEB187 15028287 22028387 25UZ0587 25UZ8507 35020687

aa
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Disassembly

SM-CYCLO Reducers are designed to provide
maximum ease in disassembling and reas-
sembling. .. they require no speclal malntenance

skills.

1. Remove the complete SM-CYCLO Reducer with
adaptor (motorized type) from the driven machine.

2. Ramove the plug at the botlom of the oll gauge to
drain all oil from the unil.

3. Remove the cooling fan cover and fan from those
Speed Reducers (not motorized) equipped with a
cooling fan, and stand the unit on a solid base with its
high speed shalt side down. Remove the through
bolts for the high speed end shield, ring gear housing,
and lift the slow speed side, thus separating the unit
into two-parts so that the inner mechanism can be re-

moved,(Figs, 11-16).

Note: Il the reducer is molorized (C-adaplor and cou-
pling) remove the motor and coupling before lollowing
the procedureloutlined above. As a linal step, remove
the adaptor and/cooling fan.

4. If the unit will ot séparale easily, genlly drive a
wedge at the line X<. . X shown in Fig. 1 on page 3 (if
in so doing a burr is préduced, be sure to remove il
before reassembly).

5. To lift the slow speed side, atlach an eyebolt to lhe
tapped hole on the end of the slow speed shaftand .
use a hoist or chain block (Fig. 11).

6. Take out the slow speed shalt rollers, ilem 1-06
page 3 (Fig. 12). Check the slow speed ghaflpins
(1-01) to see whelher any rollers have adheredto
them.

7. The top cycloid disc (2-04) on the sldw speed side
can be easily lifted out with both hands (Flg. 13).

8. Remove the spacer ring (2-05).

9. The eccentric (3-04) can be removed from the hi
speed shalt (3-01) alter laking out the retaining ring
(3-10) and the inner bearing raceway (Fig. 14, 15). .
Note: In certain sizes, the eccentric bearings are
roller bearlngs without a retainer. Remove bearings
the top disc belore proceeding with the next slep.

10. Take 6ul the second disc on the high speed si
(Also remove second disc bearings and eccentric w
inner bearing raceway il required).

11. Remove the ring gear housing (2-01.)

12. The slow speed shall (1-01) with ils bearings

removed from the casing (26) as follows: (a) Remo
the slow speed end cap (25) (b) With a wooden or ha
rubber mallet, rap the inner end of the slow speed sh:

o expose he retaining ring* from lhe outar raceway

the bearing. (c) Remové the relaining ring. (d) Rap U
outer end of the slow speed shall with a wooden ¢
hard rubber mallet, and remove it from the casing.

13. The high speed shafl (3-01) wilh bearings is re
moved from the high speed end shield (8) by tappil
the shalt end after first taking ofl the retaining ring
(3-11).

14. The cycloid disc is made from bearing steel ar
heal treated while the spacer ring is cast iron. Tak
care not to strike them together while handling.

The above instructions cover complete disassemt
In ordinary cases, however, only the removal of It
cycloid discs and the eccenlric, and removal of th
siow speed shalt from the slow speed end cap is

necessary.

‘Note: Relaining ring Is part of bearing A.

(See Part 1-02)

Assembly

SM-CYCLO Reducers are reassembled by reversing
the disassembly procedure. Care must be taken to
exclude dust or foreign matter from the moving parts,
and lo see that gaskets are properly placed lo make
the assembly oil-light.

Following are some helpful points lo remember when
assembling SM-CYCLO Reducers.

1. Sel the ring gear housing and inser the ring gear
pins and rollers; then lest-rotate the pins and rollers’by
hand. (Apply grease liberally to the ring gear pins and
rollers before they are inserled in grease lubricaled

SM-CYCLO Reducers).

2. Cycloid discs are a malched pair each carrying the
same number which is stamped on one side of each
disc.

3. Sel the cycloid disc with the stamped number face
up as shown In figure 16.

4. insertthe end plate (35) and then insert the
eccentric wilh bearings by rapping with a wooden o
hard rubber mallet (Fig. 15).

5. Insert the other end plate and the inner bearing
raceway. Secure lhem with the retaining ring (Fig. 1¢

6. Set lhe spacer ring in place.

7. Insert top disc in such a way that the mark Is 1
opposed to the marking of the bottom disc (Fig. 1
8. Insert slow speed shalt rollers (Fig. 12).

9. Put the slow speed shall pins into the rollers (Fig
11). The above instructions are for eccentric bearir
wilh retainer. Following are the instructions
suggesled for roller bearings without retainer:

a. First insert the eccentric with inner raceways of
bearings by rapping with a wooden or hard rubber

mallel.




reassembling. (Page number 10 & 1 1).

.
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Note: Insorl socond disc with
number lacing slow speod
side, exaclly 180° opposed lo
number on first disc.”
Note: Sot disc with number
facing slow speed side.
b. Apply grease to the raceway of the’eccentric on the Assembly Of Output Side (1795-1835)
disc. Fix the rollers and set disc In place. 1. Assemble the "B" Bearing (Part No. 1-03) on the
¢. Insert the spacer ring and sel second disginsuch a slow speed shalt (Part No. 1-01). Healing of “B"
way that mark is 180° opposed, to mark of boltom disc. Bearing is recommended for easler assembly.
E\(jcentrlc Bearing Replacement Precaution’s Note: do not exceed lemperalure of 200°F.
' No. 26) over the slow
o eccentric bearings are specially designed for Ins 2, Assemble the casing (Par
allation on SM-CYCLO Reducers. They are speclal spéed shalt (Part No. 1-01), belng sure to malntain
roller bearings without outer raceways (refer to the list dimension “X" (fig. 17).
of bearings on page 11). : 3. Céreldlly tap bearing "A" (Parl No. 1-02) onto the
It Is necessary to Insert replacement bearings with slow’spgedsshalt (Part No. 1-01) unti the bearing Is
numbered surfaces of the inner raceways facing out- lush Withl the/shoulder of the casing.
ward. Note that the wrong Insertion of the bearings 4. Place the/collar (Part No. 1-04H) onto the slow
(.0, Insertion of bearings wilh numbered surfaces in-  speed shalt(Part No. 1-01). Heating the collar is
side) causes trouble. | ‘recommended lof easier assembly. '
Disassembly and Reassembly of Sizes 1795-1815 5. Insert the oil seal(PaitNo. 18), lipin, into the casing
SM-CYCLO Reducers (Part No. 26).
Small sizes 1795-1815 are of a single disc system, so  Note: Measure for dimengiof "X" preferably in three
they diifer in construction from larger sizes in the places to Insure proper spaging.
following ways:
1. A balance weight is provided in lieu of the two-disc  gjg. 17
system. Refler to the figure below. -
Dimenston "X
2. The balance welght must be positioned exactly 180° ., 002
as opposed to that of the eccentric. 1795 030 _ "go0
3. There are no end plates on either side of.the 1805 112 + 002
eccentric. In all other respects, 1795-1815 have L~ —.000
exactly the same construction as the larger sizes. * .002
Eollow the Instructions given under "Disassembly and 1910-1815 030 _ ‘gq,
Reassembly”. +.002
1820-1825 030 _ ‘000
xlsassembly Of Qutput Side (1795-1835)
___ V' With casing supported, tap output shaft until it is 1830-1835 926 * 003
7 sengaged from casing.
2. Remove bearing “A" by using pulling tool.
3. Heplace all bearings, gaskets and seals when
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Daily Inspection

1. Visually check the oiflevel gauge on the vertical small, If temperature rises rapldly from a stable cont
u.nil.‘ orced-lubricated type. Check lubrication flow by tion, add the recommended oll or grease (Tables 6 ¢
viewing pressure gauge (Part No. 41), whose laully 12). A rapid temperalure rise may be caused from a
operalion is caused by a lack of lubrication oil, dam- lack of lubrication.

age lo the plunger pump (Part No. 42) or the posilive Il aflter lubricating unit the problem persisls, stop ope
dfsplacelmeinl pump'('Parll No. 43) or lhe clogging ol alion and consult factory.

pipes, elc. In case o' fau ly operation, stop and in- 3. When abnormal sound is heard lrom inside the ur
spact the unit Inmediately. ' _ slop operation and inspecl the unit.

. . 4. | the lubrication oil leaks, replace the damaged
2. A lemperature rise of approximately 105°F above ; .
ambient on the surface of the ring gear housing (Part 30"; %s)m with new one. (Refer to Part No. 1-04H.
No. 2-01) is allowable if the temperature fluctuation is age . e

Ordering Correct Replacement Units Or Parts
The SM-CYCLO Is fully slandarized lo offer maximum Name Plate on SM-EYéLO

part interchafigeability among models of the same oF s .'. cvc L0®v-:’w“%
models, and lypés in the production range of SM- e, 'vl . ' ,,‘_"-.' _' @
CYCLO. Therefore/lo gelicorrect replacement units or ‘5-*‘if'-1fEfEHBUHU,-' NEW JERSEY:" B8 -

frame size. Howevérthere are many Irame sizes,
paris, proper informalion to identily the speed reducer MUE[

in question is essential. THe name plale provides this

identifying data which Is' secUredig the body ol the RATIO SERVICE FACTOR

diive. T liP RPI
By reading the name plale, please givelhe il - oUTPUT TURUUE IN-L

description, being sure to include the SER/AL —_
NUMBER and MODEL NUMBER, lp ourdistributors. | SERIAL ND.

Our production records will supply us With/allthe MACHINERY CORP
necessary information so as to.provide yod with the ® f» SUMITO MO "&F america
correct unit or parts If such information is provideds iy

111 Storage And Operation
1 After Storage Of SM-CYCLO

Operation After Storage Of 6 Months-1 Year

Storage 6 Months-1 Year

Oil-Lubricated Oil-Lubricated
1. Completely fill unil(s) with a rust-preventive ol (NP 1. Completely drain the rusl-preventive, or circulal
20 or equivalent) or a circulating oil (Shell VSI No. 100  oil from unit, :
or equivalent). 2. Flush unit with the recommended operaling oil a.
2. At approximalely 3-month intervals, rolate the Input  shown in Tabla 12.
shalt a sulficient number of times o insure all in.lernal 3. After flushing fill the unit to the proper oil level \
componenls remain coated. (The higher the ralio, the Ihe recommended lubricating oil.
greater the amount of rotations needed for proper lub-

Grease-Lubricated

ricalion.) _
Grease-Lubricated Add V2 of the recommended quantity ol new greas:
Grease-lubricated models do nol require any special as shown in Table 8.

altention during slorage. (Inspect unit belore opera-  Note: Belore operation of unils stored lor periods grealer the
tion.) year, consull lactory.

Note: For both the Oil-Lubricated and Grease-Lubricated modals,
i units are to be stored lor a pariod exceeding 1 year, consult
faclory.
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THOUBLE SHOOTING AND REPAIR

This trouble shooling guide is to help you idenlify and overcome common problems of reducars. Il you have a problem
not listed below, please consult factory at Teterboro. )

PROBLEM WITH POSSIBLE SUGGESTED
THE REDUCER CAUSES - REMEDY
Overloading Load qxceeds the Check rated capacity of reducer, replace with
capacity of the reducer. | unit of sulficient capacity or reduce load.
- N Check lubricant level and adjust up to
Runs Hot Insullicient lubrication. recommended fevels.
Improper £ ve lubricall Check lubricant level and adjust down to
Lubrication xcessive jubnicalion. recommended level.
o ot
wrong lubricant. Flush out and refill with correct lubricant as
recommended.
Weak mounting Inspect mounting of reducer. Tighten loose bolts
Loose structure. and/or reinforce mounting & structure.
Foundalion ‘ ' ;
Bolts Loose hold down bolts. Tighten bolts.
Worn Di Overloading unit may Disassemble and replace disc. Recheck rated
Auns Nolsy orn Disc result in damage to disc. | capacity of reducer.
May be due to lack of Replace bearing. Clean and flush reducer and fitl
Failure of . | - Tubricant: with recommended lubricant.
Bearings Overload Check rated capacily of reducer, replace with unit
' of sullicient capacity or reduce load.
Insufficient Level of lubficantinthe | Gheck lubricant level and adjust to
Lubricant reducer notproperly factory-recommended level.
] maintained.
Damaged Pins i Disassemble and replace ring gear pins and
& Rollers Overloading of reduger. rollers. Check load on reducer.
Input Shaft Overloading of reducer Replace broken shaft. Check rated capacity of
Broken can cause damage. reducen
Key missing or sheared R
) eplace key.
Output Shaft olf on |mp_ut shafl.
Does Not Turn Eccentric Lack of lubricant - Replace ea€entricbearing. Flush and refill with
Bearing Broken ck ot lubncant. recommendedTubricant.
Coupling loose or Properly align reducer and coupling. Tighten
disconnected. coupling.
Wom Caused by dirt or grit Replace seals. Breather filter may be clogged.
Seals entering seal. Replace or clean filter. :
’ . Check lubricant level and adjust to recommended
. Overfilled reducer. _
Oil level. _
Leakage | d Ciean or replace element, being sure to prevent
Vent clogged. any dirt rom falling into the reducer. |
Improper mounting

position, such as wall or
ceiling mount of

horizontal reducer.

Mount horizontally or rework reducer to wall or
ceiling mounl.






