























Standard Conveyor Catalog

Z1G-ZAG BOLT-TOGETHER

BOLT TOGETHER DRIVE UNIT
2045.00016 — % H.P.
2045.00017 — 1 %2 H.P.
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Z1G-ZAG BOLT-TOGETHER

BOLT TOGETHER TAKE-UPS
Framed Take-up - 2045.00022 (12” of travel)

f——— 17 3/4" 36"

= = T B

///
/

\
| | |
| \
‘ \
| \
I | \
\ | i n
4 —— - - - +L ] ] 46 5/8"
) | Wy
| | i
‘ / /
/
| /
| |
/
P |
|~ - / ‘
L - // - g
_ L_q _ _ _ —
[+ <]
4
TRAVEL
1 T
5'-4 3/4"

Note: Bolt Together Framed Take-Up uses any adjustment package also used for standards frame take-ups.
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BOLT TOGETHER SCREW TAKE-UP FITTINGS

2045.00020 (18” of Travel)

2'-7" MIN.
4'-1" MAX.

3'-0" MINIMUM
14'-0" MAXIMUM
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DESIGNING A CONVEYOR

STEP #1 - ASSEMBLE JOB INFORMATION

Conveyor job information is essential before continuing your conveyor design. The following are steps to assist in as-
sembling job information.

Conveyor Function — Determine the function of the conveyor in relation to its purpose. What equipment is in the
system such as washers, spray booths, ovens, etc.

Plant Layout — Draw or obtain a layout of the plant area where the conveyor is to be installed.

Process Equipment - Using the plant layout, locate all load areas, unload areas, and processing stations. Create
a conveyor path which connects these areas following a determined sequence of operation.

Product to be Carried — Identify size and weight of product to be transported. In reference to the identified load,
design a carrier that allows easy loading and unloading. The carrier must be designed within the maximum load
rating. Also note if carriers may need to carry more than one part or product.

Temperatures — What temperatures will the conveyor be subject to? Maximum temperature for Richards-Wilcox
conveyors is 450°F.

Power — Electrical characteristics need to be identified.

Elevations — Determine elevations of the conveyor track. Track elevations are measured from the floor line to the
top of the track. The track elevation at the load and unload areas should allow a worker easy interface with the
carrier. Elevations over aisles and work areas should allow a minimum of 6’-8” clearance from the floor line to the
lowest obstruction hanging from the conveyor.

STEP #2 — CONVEYOR COMPONENT DATA

In step number 2, it is important to become familiar with the standard components, their applications, and limitations.

1)

Track — Straight track is offered in either 7GA. or 11GA. Most powered conveyors use 7GA. track, part number
2035.00471. Track is stocked in 10 foot lengths only and comes standard with a pebble tan powder coat finish.
For high moisture or corrosive applications, track is offered in stainless steel.

Welding Jig — Most all conveyor systems are erected by welding the joints. The welding jig, part number
2035.00155, is installed at the open end of the track. It serves both purposes of aligning the two ends to be
welded when adjusted and it prevents weld flash from extending past the inner track walls. The welding jig may be
reused, but it is recommended that one welding jig be supplied for every 120 feet of conveyor.

Inspection Section — An inspection section, part number 2035.00820, is essential in any powered Zig-Zag sys-
tem. It offers a place to inspect the conveyor chain and to remove slack chain. The inspection section that is used
for inverted Zig-Zag is 2035.02334.

Expansion Sleeve — In systems where temperature extremes are encountered and no provision is made to ac-
commodate expansion and contraction, an expansion sleeve should be considered. The part number is
2035.01114. For example in ovens with an expansion joint at the mid-point, an expansion sleeve should be in-
stalled in each conveyor track in line with the oven expansion joint. However, uni-construction ovens do not have
expansion joints; therefore, the expansion sleeve is not necessary.

Curves — All changes in direction of the track, either horizontal or vertical, must be made with a curved section.

Stock curves are made in 30, 45, and 90 degree turns; however, any degree can be accomplished by field cutting
stock curves. There are two main principals to consider when selecting curves: product clearance and chain pull.
Clearance between adjacent carriers will determine the minimum turns needed. The recommended minimum ra-

93 Toll Free: 888-852-1020



10)

11)

Standard Conveyor Catalog

dius for horizontal curves in a powered Zig-Zag system is 2’ -0’ R. Additionally, for increased conveyor life, use the
largest radius possible. Vertical curves used for elevation changes should consider the slightest angle to help min-
imize the lift load, and prohibit interference between adjacent carriers.

Drive Unit — A wide variety of drive units are offered from factory stock to accommodate almost any system. The
designed conveyor speed will determine the horse power of the motor. Conveyors running below 21 feet per
minute will use a 3/4 horse power motor while systems between 21 and 58 feet per minute will need a 1-1/2 horse
power unit. All stock drives use motors wound for 230/460 volts, 60 hertz 3 phase and are all inverter duty. If other
electrical characteristics are needed, drive units are available on special order.

Take-Up — One take-up is required for each drive unit on a system. Take-ups consist of two adjustable sleeves,
separate or supported in a frame unit, that provide an easy method of keeping slack chain at a minimum. Chain
develops slack as a result of normal wear in joints. The slack chain is first apparent at the exit or downstream side
of the drive unit. It is advantageous to place the take-up just downstream from the drive at a lower elevation than
the drive. In no case should a take-up be located just before a drive. Two types of take-ups are automatic and
manual screw. Automatic take-ups are controlled by either spring tension or air cylinders. Systems where operat-
ing temperatures are extreme or access to adjustment is not convenient would be advised to use automatic take-
ups.

Chain — Conveyor chain is the major item in a system. The maximum operating temperature is 450°F with maxi-
mum chain pull capacity of 750 Ibs. It has a maximum load capacity of 75 Ibs per load point, and has a 6” pitch.
Every effort must be made to stay within these operating parameters to allow maximum life of the chain. Chain is
sold in either 10 foot lengths, part number 2035.01974E, or 300 foot barrels of six 50 foot lengths, part number
2035.01974.300E.

Lubricator — Proper lubrication greatly extends the useful life of the conveyor chain. Consequently, automatic lu-
bricators are strongly recommended. Although brush lubricators may be sufficient for very small transport only
systems, the automatic lubricator applies lubricant directly into the important lube points on the chain in a set
cycle that is dependent on the application. The lubricator should be located based on maintenance ease and to
allow lubricant proper time to penetrate lube points.

Lubricant — The proper lubricant is governed by the conveyor application. Attention must be given toward tem-
perature and the general operating environment. Ordinary petroleum derivatives can be harmful to chain wheel
bearings. When exposed to high temperature it will leave a carbon residue on the bearing. The best lubricant in
all applications should have a penetrant to carry the lubricant to the important lube points. Lubricants containing
silicone should never be used with finishing systems.

Chain Load Pendants — The catalog shows an assortment of chain load pendants. The capacities are given for
each pendant design. A single pendant can be attached to the chain on 6 inch centers. Each pendant attach-
ment point allows a capacity of 75 Ibs. Double suspension pendant assemblies allow for 150 pound carriers; and
multi suspension pendants which are four point attachments, allow 300 Ibs. Pendant spacing is usually depend-
ent on load clearance through curves and product spacing to accomplish desired products per hour. This is dis-
cussed in Step #3 — System Design.

STEP #3 — SYSTEM DESIGN

The following defines general principles used in designing a Richards-Wilcox Zig-Zag conveyor system.

1)

Conveyor Path — Design a conveyor route so that all loading and unloading areas as well as any process equip-
ment are served by the conveyor. Typical process equipment includes washers, paint booths, ovens, etc. Be sure
the conveyor path does not interfere with any machines or work areas.

Design Carrier — The system design starts with a carrier to support the product from the conveyor. The type of
carrier is influenced not only by the product to be carried, but consideration toward any process equipment the
product passes through. Additionally, the carrier must be able to connect to a chain attachment, i.e. pendant.
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Track Elevations — Once the carrier design is complete, the conveyor height can be determined at the load and
unload points. Additionally, track elevation can be finalized over aisle ways and other non-related work stations.
An acceptable clearance from the floor line to the bottom of the guarding is 6’ -8” feet; however, industrial truck
traffic must be able to pass freely where applicable.

Carrier Spacing — The spacing of carriers can be on a minimum of 6” or a spacing of any multiple of 6”. The end
user normally prefers minimum load centers for full utilization of the equipment. Load centers need to also con-
sider clearance of adjacent carriers on incline runs and horizontal turns as they negotiate those turns. Once mini-
mum spacing is determined for clearance, the number of carriers per minute will be the final step for carrier
spacing.

Determine Chain Pull — Chain pull is the effort necessary to maintain the normal operating speed of a conveyor
under a rated capacity load. To arrive at this figure, it is necessary to add the lift load and the friction factors, ex-
pressed as a small percentage of the live load, which acts as resistance to the progress of the conveyor. Frictional
resistance is found in the bearings of the chain wheels, curves, and the drive unit itself. The percentages used for
frictional resistance are for average conveyors that travel under normal conditions. When adverse environmental
conditions exist or the conveyor is abnormally long and complex and exceeds the chain pull capacity of one drive,
a progressive chain pull computation is necessary. Contact a Richards-Wilcox, Inc. representative if this applies.

Short Cut Method of Chain Pull Calculation
Using a 2 2% friction factor for the short cut method will cover most conditions. If there are a large number of vertical
and horizontal curves, the friction factor will be slightly higher.

Caution: If calculated chain pull using this short cut method is in excess of 550 pounds per drive, consult Richards-
Wilcox to calculate the chain pull using the long point to point accumulation method.

1)

2)

Determine total number of carriers in the system. The total is equal to the total conveyor length divided by the car-
rier spacing.

Determine number of loaded and unloaded carriers. Take the distance from loading to unloading area and divide
this distance by the carrier spacing to determine the number of loaded carriers.

Determine the live load. The live load on a conveyor is equal to the sum of the weights of the chain, pendants,
product carrier, and the product (load) itself.

a. Weight of chain equals 3.2 Ibs times total feet of chain.

b. Weight of pendants equals total number of pendants times weight per pendant. Consult Richards-Wilcox for
weights.

c. Weight of carriers equals total number of carriers (total length of chain divided by carrier spacing) times weight
of single product carrier.

d. Weight of product equals number of loaded carriers (result of Step 2) times product weight.

e. Total of a, b, c, d equals Total Live Load on the conveyor system.

Determine lift load. The lift load is the amount of force required to pull the live load upward along the vertical
curves in the entire system. To calculate this force, determine the difference in elevation of all the vertical curves
traveling upward in the system. The net vertical rise (in feet) will be considered in the total lifting height of the con-
veyor.

The lift load for the elevation changes of the conveyor is computed by first taking the total lifting height (in feet) multi-
plied by the individual product weight (in Ibs), then divided by the load spacing centers in feet. That result is then multi-
plied by a percentage depending on the degree of the elevation changes.
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The following are percentages of the most common degree of elevation change.

Elevation Change at 15 Degrees — 25.9%
Elevation Change at 30 Degrees — 50%

Elevation Change at 45 Degrees — 70.7%
Elevation Change at 60 Degrees — 86.6%

5) Determine Chain Pull. The final step is to take the total live load from Step 3, multiply that sum by the selected
friction factor of 2 2% (0.025), and finally add the total lift load from Step 4. The result is the Total Chain Pull.

6) Locate Drive and Determine Size — First and foremost the drive must pull, not push the load. The drive should
apply a pulling force on the most heavily loaded area of the system. For best results, the drive should be at the
highest level of the conveyor with a take-up just after the drive in the direction of travel, preferable at a lower eleva-
tion.

Drives are sized based on the desired speed of the conveyor. All systems are designed for a chain pull at or below 750
Ibs. The two most common drive units are assembled with either a 3/4 H.P. or 1-1/2 H.P. motor. Any conveyor system
designed for a speed of 20 feet per minute or slower will use a 3/4 H.P. unit; and systems up to 58 feet per minute will
use a 1-1/2 H.P. unit.

STEP #4 — INSTALLATION AND SUMMARY

The following defines general principles used in designing a Richards-Wilcox Zig-Zag conveyor system.

1) Installation — Richards-Wilcox enclosed track conveyors are designed to be erected by bolted construction or by
welded construction. A small section in this guide illustrates various methods and components used to install Zig-
Zag conveyors. Adverse conditions can dictate a particular installation method and the use of specific compo-

nents. It is recommended that you contact Richards-Wilcox for installation services.

2) Summary — For quick and easy reference make a legend of the layout covering system design parameters. They
are as follows:

Electrical Specifications
Legend Defining Symbols and Labels

a. Speed of Conveyor and Direction of Travel
b. Length of Conveyor

c. Carrier Spacing

d. Weight of Carrier

e. Weight of Load

f.  Size of Load

g.

h.

The design procedure outlined above assumes stable environmental conditions. Conditions such as temperatures
above 450°F, conveyor speed of 60 feet per minute or above, sand blast areas, or adverse atmospheric conditions pre-
clude effective use of this design procedure. You may contact Richards-Wilcox at any time to assist with designing a
system for your needs. Please refer to the following page for a Conveyor Job Information form for reference when be-

ginning your conveyor system design.
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Date Received: Salesman:
Conveyor Job Information , .
Bid Due Date: Priority Number:
Customer: Contact:
End User: Contact:
Size and Weight of Product: H: x W: x L:
Weight: Ibs Load + Rack

Carrier Information:

Temperatures the Conveyor must Accommodate?

Installation Required? Floor/Ceiling Supported?

Height of Conveyor (Elevation)? Bottom of Building Steel?

e If ceiling support please include: Joist Centers?

Which way do they run?

Controls Required?

e Process Rate and Design Speed?

e Operator Interface Required (ie. PanelView)?

o If applicable, explain interfacing with other machinery:

Installation Start Date: Completion Date:

Sequence of Operation: (brief explanation)

Notes: (special requirements, elect. requirements, etc.)
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WARRANTY

RICHARDS-WILCOX STANDARD WARRANTY & LIMITATION OF LIABILITY

Richards-Wilcox Inc. warrants to Purchaser that the material and workmanship of its equipment is of good quality
and free of defects. Richards-Wilcox agrees to furnish the Purchaser, without charge, F.O.B. Richards-Wilcox plant Au-
rora, lllinois a replacement part for any part or parts of the equipment proving defective in either material or workman-
ship within a period of one (1) year from the date of shipment.

THIS WARRANTY SHALL NOT BE IN FORCE AND EFFECT UNLESS: Purchaser gives Richards-Wilcox imme-
diate notice of defective part or parts; purchaser affords Richards-Wilcox the opportunity to inspect defective part or
parts; material is still property of original owner; material is still part of the original installation operating under normal
usage (eight hours per day and five days per week constitutes normal usage); and material is properly maintained and
lubricated per factory instructions.

RICHARDS-WILCOX’S LIABILITY UNDER THIS WARRANTY, SHALL BE LIMITED TO FURNISHING A PART
OR PARTS AS NECESSARY. ANY EXPENSE RELATIVE TO INSTALLATION SHALL NOT BE BORNE BY
RICHARDS-WILCOX. EQUIPMENT DAMAGED AS A RESULT OF EXPOSURE TO CORROSIVE OR ABRASIVE
SUBSTANCES, OR TEMPERATURES IN EXCESS OF 450 DEGREES FAHRENHEIT, SHALL NOT BE REPLACED
UNDER THIS WARRANTY.

THE ABOVE WARRANTIES DO NOT COVER PARTS WHICH UPON INSPECTION ARE DETERMINED BY
RICHARDS-WILCOX TO HAVE BEEN SUBJECTED TO MISUSE, NEGLECT, ALTERATIONS, ACCIDENT, ABUSE,
DAMAGE BY FIRE, FLOOD OR OTHER SIMILAR CASUALTY.

IN NO EVENT SHALL RICHARDS-WILCOX BE LIABLE FOR LIQUIDATED DAMAGES, OR INDIRECT OR
CONSEQUENTIAL DAMAGES OF ANY NATURE.

Richards-Wilcox does not provide a separate warranty for parts or components not of its manufacture. The manufactur-
ers of electrical motors and controls, air and hydraulic components and certain other items extend their own war-
ranties, which Richards-Wilcox extends to Purchaser. Richards-Wilcox does not provide an extended warranty for
electrical controls, sensors or cabling. Determination of warranty liability is subject to all conditions stated above.

This writing is intended by Richards-Wilcox to be a final expression of warranties. It is a complete and exclusive
statement of the terms of said warranty. No course of prior dealings between Richards-Wilcox and purchaser, and no
usage of trade shall be relevant to supplement or explain any term used in this warranty.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY WAR-

RANTY OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO WARRANTIES
WHICH EXTEND BEYOND THE DESCRIPTION OF THE FACE HEREOF.
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