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1 Introduction

This manual describes how to assemble a Darmani Hopper with Aeration.

Before assembling the Hopper, please read this manual. Familiarize yourself with the process and the
necessary precautions for efficient and safe assembly.

Everyone present at the assembly site is required to be familiar with all safety precautions.

Keep this manual available for frequent reference and review it with new personnel. Call Darmani if you
need assistance or additional information.

2 Safety

2.1 Safety Alert Symbol and Signal Words

This safety alert symbol indicates important safety messages in this manual. When you see
this symbol, be alert to the possibility of injury or death, carefully read the message that
follows, and inform others.

Signal Words: Note the use of the signal words DANGER, WARNING, CAUTION, and NOTICE with the
safety messages. The appropriate signal word for each message has been selected using the definitions
below as a guideline.

ll\ DANGER Indicates an imminently hazardous situation that, if not avoided, will result in

serious injury or death.

Indicates a hazardous situation that, if not avoided, could result in serious
/. WARNING |
injury or death.

& CAUTION Indicates a hazardous situation that, if not avoided, may result in minor or
moderate injury.

Indicates a potentially hazardous situation that, if not avoided, may result in
NOTICE P y y

property damage.

2.2 General Safety
The safety information in the safety section of this manual applies to all safety practices. Specific safety
information (such as Operation Safety), can be found in the appropriate section.

YOU are responsible for the SAFE use and maintenance of your grain bin. YOU must ensure that you and
anyone else who is going to work around the grain bin understands all procedures and related SAFETY
information contained in this manual.

Remember, YOU are the key to safety. Good safety practices not only protect you, but also the people
around you. Make these practices a working part of your safety program. All accidents can be avoided.
e |tisthe grain bin owner, operator, and maintenance personnel's responsibility to read and
understand ALL safety instructions, safety decals, and manuals and follow them when

assembling, operating, or maintaining the equipment.
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e Owners must give instructions and review the information initially and annually with all
personnel before allowing them to operate the grain bin. Untrained users/operators expose
themselves and bystanders to possible serious injury or death.

e The grain bin is not intended to be used by children.

e Use the grain bin for its intended purposes only.

¢ Do not modify the grain bin in any way without written permission from the manufacturer.
Unauthorized modification may impair the function and/or safety, and could affect the life of
the grain bin. Any unauthorized modification of the grain bin will void the warranty.

2.2.1 Personal Protective Equipment

The following Personal Protective Equipment (PPE) should be worn at all times when assembling the
equipment.

Safety Glasses
e Wear safety glasses at all times to protect eyes from debris.

Coveralls
e Wear coveralls to protect skin.

Hard Hat
e Wear a hard hat to help protect your head.

Steel-Toe Boots
e Wear steel-toe boots to protect feet from falling debris.

Work Gloves
e Wear work gloves to protect your hands from sharp and rough edges.
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2.2.2

Safety Decals

Always keep safety decals clean and legible.

Replace safety decals that are missing or have become illegible. See decal location figures that
follow.

Replaced parts must display the same decal(s) as the original part.

Replacement safety decals are available free of charge from Darmani.

Decal Installation/Replacement

Decal area must be clean and dry, with a temperature above 50°F (10°C).

Decide on the exact position before you remove the backing paper.

Align the decal over the specified area and carefully press the small portion with the exposed
sticky backing in place.

Slowly peel back the remaining paper and carefully smooth the remaining portion of the decal in
place.

Small air pockets can be pierced with a pin and smoothed out using the sign backing paper.
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3 Preparation

3.1 Check Shipment
Unload the parts at the assembly site and compare the packing slip to the shipment. Ensure that all
items have arrived and that none are damaged.

Report damaged parts or shortages immediately to the delivering carrier, followed by a confirming letter
requesting inspection by the carrier, if required. Order any replacement parts immediately to ensure
that assembly will not be held up by missing parts. All parts will be changed for and credit will be issued
by party at fault. No credit will be issued of freight bills are signed as received in good condition

3.2 List of Tools and equipment
Use quality tools and equipment. Use them safely, and correctly, for their intended use. Tools for this
application should include:

Tools

e Electric or pneumatic impact tools

e Power drill and drill bits.

e Sockets

e 8" metal punch for aligning bolt holes
e Step and extension ladders

e 6 point wrenches

Minimum Recommended Safety Equipment

e A properly stocked first aid kit

e Eye, foot, hand and head protection
e Body harness and lifeline

e  GFl protected electrical hookups
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4 Assembly

Before continuing, ensure you have completely read and understood this manual’s Safety section, in
addition to the safety information in the sections below.

4.1 Assembly Safety

e Do not take chances with safety. The components can be large, heavy, and awkward to handle.
Always use the proper tools, rated lifting equipment, and lifting points for the job.

e Carry out assembly in a large open area with a level surface.

e Always have two or more people assembly the product.

e Ensure you have sufficient lighting for the work area.

e Tighten all fasteners according to their specifications. Do not replace or substitute bolts, nuts,
or other hardware that is of lesser quality than the hardware supplied by the manufacturer.

e Stay away from overhead power lines and other obstructions during assembly. Contact with
power lines can cause electrocution.

e Do not work in high winds.

4.2 Layout Tips

Before beginning assembly, please review the following suggestions to help in locating and positioning
your Hopper.
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Opening for auger —_
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Determine where auger will approach hopper from. This will determine alignment of the gate and may
impact bin and lid positioning.

Hopper foundation is critical. The foundation must be developed to support large loads and be as close
to flat as possible. Small variations in height will cause to the cone to deform while constructing the
hopper. Refer to the hopper foundation documentation available from Darmani.
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4.3 Hopper Assembly Instructions
4.3.1 Assemble Skid

Figure 1 - Skid layout

1. Roughly lay out skid sections and braces in location.

Figure 2 - Interskid braces
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2. Attach skid sections together with inner and outer braces, using supplied % x 1.5 bolts and %
flange nuts. Leave bolts loose until all sections are connected, then tighten.

4.3.2 Assemble Ring
1. Place blocking over openings in skid sections to support ring.

Figure 3 - Ring Assembly

2. Place ring sections on the skid. Align the joins on the ring to be over a skid section and align the
bolt holes for the legs over the skid cross member.

3. Attach ring sections loosely together using supplied fish plates and % x 1.5 bolts and % flange
nuts.

4. Once all bolts are in, pull sections tightly together to minimize gaps between sections, then
tighten bolts.

Figure 4 - Assembled Ring
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4.3.3 Upper Cone Sheets

Figure 5 - Upper Cone Sheet Installation

1. Raise the ring using a bin crane or hopper jacks. Lift it just enough that the upper cone sheet

rests on the ground while being placed on the ring.
2. Orient the sheet so the larger hole to the left and install using the supplied 3/8x1 fin head bolts

and 3/8 nuts. Do not tighten nuts at this time.
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4.3.4 Lower Cone Sheets

Figure 6 - Raised Assembled Upper Cone Sheets

1. Once all the upper cones sheets are installed, raise the ring assembly again using a bin crane or
hopper jacks to allow the process to be repeated with the lower cone sheets.
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Lower sheet to outside

Large hole this size

Figure 7 - Lower Cone Sheet Installation

2. The lower cone sheets are installed against the bottom surface of the upper cone sheets to
minimize hang up of product. Install with larger hole on left side. Fasten together loosely with

the supplied 3/8x1 fin head bolts and 3/8 flange nuts. The lower sheet should be on the
outside.
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Figure 8 - Completed Cone

3. Once all cone sheets are in position, tighten the seam bolts. Work from top to bottom, around
the bin in one pass.

Note — having multiple places being tightened at once has resulted in deformed cones.
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4.3.5 Hopper Legs

Figure 9 - Leg Installation

1. Raise the ring assembly using a bin crane or hopper jacks to allow the legs to be placed
underneath.
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2. Attach the legs to the ring assembly using the supplied 1/2x1.5 bolts and 1/2 flange nuts.

Figure 10 — Upper Leg/ Ring joint
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3. Lower hopper and attach the legs to the skid using the supplied 1/2x1/5 bolts and 1/2 nuts.
4. For hopper with no skid refer to “Non Skid Foot Pattern” drawing for locations of anchor bolts.

Figure 11 — Lower Leg/Skid Joint

4.3.6 Leg Cross Bracing

Figure 12 - Leg cross bracing
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1. Attach cross members and horizontal bracing to legs using supplied 1/2x1.5 bolts and 1/2 flange

nuts.
2. Attach special horizontal brace between legs where the auger is expected to be inserted.

Opening for auger—_

.
-

[\

Qi
v

-

Figure 13a - Installed Special Brace for Auger and Figure 13b - Leg Cross Bracing
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4.3.7 Manhole

Figure 14 - Installing manhole frame

1. Insert manhole frame into cone using supplied 3/8x1 bolts and 3/8 flange nuts. Field drill holes
if required.

Figure 15 - Manhole Frame Installed
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Figure 166 — Door on Manhole Installed

2. Install door assembly when hopper assembly is complete. Door is secured with Closer Bar and
nuts on the threaded rod.
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4.3.8 Gate

Figure 17 — Roller Wheels

1. Attach rollers to inside of gate body using 3/8 x 2.25 bolt, 2 3/8 washers and 2 3/8 flange nuts.

Page 21



Darmani Hopper Assembly

Figure 18 — Gate Body with all rollers

2. 7 rollers will be assembled on either side of the gate body.

Figure 19 — Hopper Gate Shaft

3. Insert Hopper Gate Shaft through Gate Body.
4. Install Mancal to outside of gate body on either side and secure with 3/8 x 1 bolt, 3/8 flat
washer and 3/8 flange nut.

Page 22



Darmani Hopper Assembly

5. The front Hopper Gate Shaft will have handle hole coming off the right side of the gate body.
Rear Hopper Gate Shaft will have the handle hole coming off the left side of the gate body as per
Figure 19.

Figure 20 — Hopper Gate Shaft Orientation

Figure 171 — Gate Door and Roller Chain

6. Attach Roller Chain to Gate Door.
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Figure 218 — Bolt stop for Gate door

7. Insert 3/8 x 0.75 bolt through holes in gate body and tighten with 3/8 flange nut (2 locations).
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Figure 23 — Support Frame Installation

8. Install the Support Frame in the orientation shown. Secure using 3/8 x 2.25 bolt and 3/8 flange
nuts (4 locations).
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Figure 24 — Gate Cross Brace Assembly

9. Install Gate Cross Brace and secure using 3/8 x 2.25 bolt and 3/8 flange nuts (2 locations).
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4.3.9 Gate Attached to Hopper

Figure 25 - Install Gate

1. Remove lower bolts from cone as needed to place gate against cone.

2. Place gate against cone in desired position (long end to rear)

3. Field drill through existing cone sheet holes into cone on gate, and bolt together using supplied
3/8x1 fin head bolts and 3/8 nuts.

Figure 26 - Installed Gate
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Figure 27 - Gate Shaft Support

4. Find leg that is nearest a direct line from the rear shaft with a hole drilled though it on the gate
and attach the leg bracket using 3/8” x 7 bolts and 3/8” flange nuts.

Figure 28 - Attach Gate Crank Shaft

5. Attach gate crank shaft through bracket. Place bolt through gate crank shaft and shaft on gate
assembly.
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4.3.10 Aeration
4.3.10.1Install Fan Tube

[

Figure 2919 - Install fan tube through cone

1. Insert fan inlet tube through hopper cone as shown. Place inner flange over the tube on the
inside of cone.

2. Ream/field drill holes in cone as required. Assemble using supplied 3/8” x 1 bolts and 3/8” nuts.

3. Ensure tabis facing to the left or right.

Tab to side

Figure 30 - Tab on ring to side
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4.3.10.2 Assemble aeration

Figure 31 — Complete Assembled Aeration

Figure 32 - Exploded Cross-brace on Middle Leg Assembly
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1. Attach Cross Aeration flange to Middle Leg Assembly using 3/8” x 1 bin Bolts and 3/8” flange
nuts (4 locations). Secure Cross Aeration Flanges to each other with 3/8” x 1” bin bolt and 3/8”
nut.

Figure 33 - Exploded Support Braces on Aeration

2. Attach Cross Aeration flange to Middle Leg Assembly using 3/8” x 1 bin Bolts and 3/8” flange
nuts (4 locations). Do not tighten until Step 6.

Figure 34 - Exploded Aeration
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3. Attach Aeration Side Brace Assembly to Cross Aeration flange using 3/8” x 1 bin Bolts and 3/8”
flange nuts (4 locations). Do not tighten until Step 6.

Figure 35 - Exploded Aeration

4. Bolt foot assemblies to bottom of leg assemblies and aeration end braces using supplied 3/8x1
bolts and 3/8 nuts.
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Figure 36 - Exploded Aeration

5. Slide Side brace assemblies and Middle Leg Assemblies legs onto Horizontal tubes. Angle iron
faces up away from the legs. On a 24 foot hopper space the legs approx. 65 %4” apart. 18 foot
and 21 foot hoppers only have a single pair of legs, centered on the horizontal tubes. Legs will
be adjusted later in assembly.

6. Tighten bolts where Cross Aeration Flange attaches to Middle Leg Assemblies and Aeration Side
Brace Assemblies.

7. Slide Aeration End Brace Assemblies onto each end of the horizontal tubes.
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Figure 37 - Exploded Aeration Tubes and end caps

8. Install and center aeration tubes on horizontal tubes. Overlap aeration tubes one valley. Tubes

go on outside of angle iron. Fasten to angle iron using supplied bin bolts.
9. Attach aeration end caps on each end of aeration. Fasten sides to aeration tube sides with
supplied self tapping screws. Bend top tab over onto aeration tube and fasten to top of tube

with self-tapping screw.

**Self-tapping screws on tubing connectors. Bin Bolts on corrugated sheets. **
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4.3.10.3Install Aeration

Figure 38 - Aeration in Hopper

1. Lift and install aeration in cone, placing over aeration fan tube and centering in cone.
2. Place level on horizontal tubes to ensure it’s sitting flat in cone.
3. Rotate slightly as needed to keep feet from sitting on seam bolts.

e

Shift as needed to prevent foot from resting on seam

Figure 39 - Ensure foot not on seam bolt if possible
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4. Any seam within 10 inches of an aeration foot — drill extra holes centered between the existing
bolt holes, and fasten with supplied 3/8x1 fin head bolts and 3/8 nuts.

Figure 40 - Add cone sheet bolts near feet

5. Field drill the cone for the holes in the aeration feet, and fasten with the supplied 3/8x1 bolts
and 3/8 nuts.
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5 Appendix

5.1 Recommended Bolt Assembly

When tightening bolts, tighten the nut on the bolt until a “snug-tightened condition” has been achieved.
A “snug-tightened condition” is defined in Specification for Structural Joints Using ASTM A325 or A490
Bolts (Research Council on Structural Connections: June 2004), which states: “The snug-tightened
condition is the tightness that is attained with a few impacts of an impact wrench or the full effort of an
ironworker using an ordinary spud wrench to bring the connected plies into firm contact.” A properly
tightened bolt will compress the sealing washer noticeably. All assembly crew members must be made
aware of this requirement, and must know how to achieve a snug-tightened condition using common
bin building tools.

It is important that the bolts in the vertical wall sheet seams are tightened enough to squeeze the
caulking and bring the wall sheet surfaces into firm contact with each other. This is especially important
to monitor when installing bolts in temperatures approaching -10°C (14°F).

The following table shows the minimum impact gun torque capacity necessary to achieve a snug-
tightened condition for bolts used in the assembly process.

Recommended Impact Gun Torque Values Capacity to Achieve Snug-Tightened Bolts

1/4” Grade 8.2 75 6 8
5/16" Grade 8.2 215 18 24
3/8" Grade 8.2 370 31 42
7/16" Grade 8.2 600 50 68
1/2” Grade 8.2 960 80 108
5/8” Grade 8.2 1800 150 203
3/4” Grade 5 3230 269 3654

For proper sealing, do not overtighten the wall seam connections. Sealing is not critical on upright splice
connections; these connections should be tightened securely to prevent loosening.
Hold the bolt head securely when tightening the nut to prevent damage to the sealing washer.
Important

ALWAYS TIGHTEN THE NUT, NOT THE BOLT!

Avoid bin assembly at temperatures below -10°C (14°F) if possible. Erection in low temperatures does

not ensure strong, well-sealed connections. Do not substitute bolts in place of those supplied by
Darmani.
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6 Limited Warranty: Darmani Grain Bin Products.

Contact Darmani for details about the limited warranty on your specific product.
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