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Warnings

e Disconnect all Electrical Power before entering
a Doghouse with Tunnel Shutters® installed.

Tunnel Shutters® operate using a Rack and Pinion

drive system that opens and closes the shutters with great force,
which could cause bodily injury. Never enter the Doghouse area
unless electrical power has been disconnected from the Tunnel
Shutters® Gear/motor.

e When powered and operating the Shutters for the first time
ensure they are not raised up too high or damage to both the
Shutters and surrounding structure could occur.

e When using Shaft Hangers ensure you do not raise the Shutters

up into the Hanger frame or extensive damage could occur.

Please read and understand all instructions in this
manual before installing Tunnel Shutters®.
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2. Limited Warranty

All parts and materials of the Tunnel Shutters are warranted to be free from defects in
material and workmanship for a period of two (2) years from the date of purchase if
installed and used in strict accordance with the installation instructions. Standard Metal
Tunnel Shutters are designed for specific use in both Poultry Houses and Dairy Barns but
are not recommended for Hog Barns due to the highly corrosive atmosphere and will void
all listed warranties if installed in these environments. Only Stainless-Steel Tunnel
Shutters are recommended for Hog Barn environments and are warranted to be free from
defects in material and workmanship for a period of two (2) years from date of purchase.
Liability is limited to the sale price of any products proved to be defective or, at
warrantor’s option, to the replacement of such products upon their return. No products
are to be returned to the warrantor, until there is an inspection and a return-goods
authorization.

All complaints should be directed first to the authorized distributor who sold the product.
If satisfaction is not obtained or the name of the distributor is not known, write the
Warrantor that appears below.

This limited warranty is expressly in lieu of any, and all representations and warranties
expressed or implied, including any implied warranty of merchantability or fitness for a
particular purpose. The remedy set forth in this limited warranty shall be the exclusive
remedy available to any person. No person has authority to bind the warrantor to any
representation or warranty other than this limited warranty. The warrantor shall not be
liable for any consequential damages resulting from the use of our products or caused by
any defect, failure or malfunction of our products. (Some areas do not allow the exclusion
or limitation of incidental or consequential damages, so the above limitation or exclusion
may not apply to you.)

This warranty gives you specific legal rights and you may also have other rights that vary
from area to area.
Warrantor:
Diversified Agriculture
556 Industrial Way West
Eatontown New Jersey, 07724
Toll Free: (800) 348-6663
Email: info@diversifiedag.com
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3. General

Tunnel Shutters® come in 4 foot wide modular units that connect together allowing a
continuous run of Shutters for any required lengths. The modular units can be divided into as many
“sectional groups” as desired. An additional Gear/Motor machine will be required for each section or
group of Shutter units. Currently the only machine authorized for use with Tunnel Shutters® is the Di
Drive by Diversified.

Required Materials: Straight Pressure treated 2x4s (equal to length of Tunnel openings)
Heavy nails or deck screws to install support 2x4s, and Silicone Caulking.

Required Tools: Cordless Drills with 1/2” and 9/16” nut drivers, 2 ft Carpenters Square, 3 ft Level, Allen
Wrenches (4mm), Sockets/Wrenches for 5/16, 3/8, 7/16, 9/16, and 17mm bolt/nut heads, Marker pen,
tape measure, and a hammer. Work bench or Saw horses. Also required is a “Z” square tool for easy
installation of the torque tube support brackets when installing in doghouses. This simple tool will be
provided with each shipment of Tunnel Shutters. You will not require the “Z” tool if you are using the
“Hangers” for the torque tube supports.

4. Framing Specifications

Shutter units can cover window/tunnel openings with heights of 4 to 6 feet high and run
for any required length of opening as required. The individual Shutter units are exactly 4 feet wide on
center, so the total length of the window/tunnel opening should equal a distance that is divisional by 4
(ex. 16, 40, 88, 100 feet) and then subtract 2 inches from this length.

The wall studs of should be spaced 4 feet on center to align with the Shutter’s “Vertical
Rails” (also 4 feet on center) as these rails require center support behind them. However, houses with
Stud spacing that is not 4 feet on center can have a vertical 2x4 stud placed behind each shutter Vertical
Rail. This will provide the required support behind the Shutter’s Vertical Rails. The wall studs need to be
flush with the header and footer of the window opening to properly support the Vertical Rails. In most
cases this can easily be done by covering the wall Studs with the same plywood that is on the
header/footer of the wall.

It is also recommended that 1 to 2 feet of wall space area is available at each end of the
window/tunnel opening to ensure clearance for the Di Drive machine and provide tolerance for the ends
of the Tunnel Shutters® sections (picture on page 7).

4.1 New Construction Doghouses

For construction of new houses it is recommended that the Doghouses have a minimum height of 8 Ft.
(inner wall), the Studs placed on 4 Ft centers, the tunnel window opening is no higher than 59 inches, the
window opening is kept low on the wall with the bottom of the window sill no higher than 12 inches from
the floor, and the Doghouse internal width is 22 to 28 inches wide. It is also necessary to cover the
Studs with the same thickness of plywood so the Studs are faired evenly with the Wall surfaces.

It is also recommended that the chicken wire is placed under the plywood of the inner wall and Studs
of the Doghouse.

See the drawings on the next page (6) for new construction specifications.
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Please follow the following specifications for construction:

If stacking Shutter units on multiple levels a 2x12" header
'7 must be used between the openings to allow for the hangers
and proper operation of the stacked units.

/— Opening = Number of Shutter Units
/ Multiplied by 48" and subtract 2"
Example: 10 Shutter Units = 478" opening
1to 2 Ft wall space
at each end of opening
to allow for Gear Drive.

4Ft Unit = 46" max
5Ft Unit = 60" max
6Ft Unit = 74.5" max

Install 2x4 studs
between frames
only if Stud spacing
is not 48". Each
Vertical rail requires
back support.

Cover Studs with Plywood so
they are faired with the Upper
and Lower Plywood walls.

J

2x4 Lower Support
See installation placement
under Instructions Step 5.2

22" to 28"

If mounting
within a
Doghouse

Doghouse Outer
Wall Studs Aligned
with Inner Wall Studs
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4.2 Doghouse End Space

At both ends of the doghouse allow
approximately 1 to 2 feet of plywood covered
wall area. This will ensure clearance for the
DI Drive and provide tolerance for the ends of
the Tunnel Shutters® sections.

If this space is not available (Retrofits) you
may also mount the DI Drive outside of the
Doghouse and cut a small hole for the Drive
Shaft to enter the Doghouse through.

4.3 Existing Houses (Retrofits)

Tunnel Shutters® can be installed into
almost any existing Doghouse. Here
are a couple of items to consider for
your retrofit:

1. Dog Houses with low ceilings (less than 8
ft) may require a small (2 inch) hole drilled
into the ceiling to allow the top of each Rack
to extend up into the attic area when the
Shutters are fully opened.

2. Narrow Doghouses (Less than 20 inches
wide) may simply need the outer 4x4 wall
Studs notched to allow installation of the
Rack and Pinion Drive Shaft to maintain a
recommended 75 degree angle opening of
the Shutters. For Example: A Doghouse that
only has a width of 19 inches would require
a 1 inch notch cut into the outer 4x4 studs to
allow the Shutters to open to a
recommended angle of 75 degrees.

For Doghouses of 19 inches wide or less you
can also open the Shutters to a slightly
lower angle as needed to accommodate the
Shutters into your existing houses.
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5. Installation Instructions

5.1 Doghouse Measurements

Measure the doghouse window overall length. Each Shutter unit is 4 feet wide so ensure that you will
have wall space available at each end of the window to fasten the last installed Shutter unit to.

For 4 foot stud spacing make sure the Shutters are spaced equally so the Shutter Vertical Rails are
backed by the inner wall studs for added structural support.

If the house construction has wall stud spacing other than 4 feet, then add a wood 2x4 Sill half way
up the window to structurally support the back of the Shutter’s Vertical Rails no matter where they
fallout of alignment with the wall studs. Another option is to install a 2x4 stud vertically directly behind
each Vertical Rail. This will also ensure there is no additional air flow restrictions.

5.2 Install lower support wood 2x4

Place a Vertical Rail (with Bottom and Top Coupler
already installed) up against the window/tunnel
opening. Using the Vertical Rail as a guide place it in
the lowest possible position on the wall, but the Top
Coupler must not be below the top of the window
opening. Now mark a line under the Bottom Coupler.
This mark will be the reference line for the top of the
wood 2x4. Measure the distance from this line up to
the bottom of the window sill and continue to mark
this distance the length of the opening. You may use
a chalk line if desired, but always maintain the same
distance down from the bottom of the window sill.

Install a pressure treated 2x4 along this reference
line the length of the opening using deck
screws/nails. The Shutter Units will be supported by
this 2x4 so ensure it is fastened securely to the wall.

5.3 Install First Vertical Rail

With a Bottom Coupler and Bottom Rail installed into the first Vertical Rail,
hold the rail in position while resting on the 2x4 wood support. Using a Square
tool ensure the rail is 90 degrees level in the upright position. Using one of the
supplied 3 inch Stainless wood screws fasten the Vertical rail to the wall using
the pre-drilled hole at the top of the rail. Then insert one additional screw
through the middle of the rail between the two bulb seals (this second screw is
only installed on the 1%t and last Vertical Rail of the Shutters run).

If the first or last Vertical Rail are too close to the end wall to apply a bead of
caulking down the outer side (sec 5.11), then apply caulking to the back side of
the first/last Vertical Rail before screwing it into position.
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5.4 Install Bottom Horizontal Rail

The Bottom Horizontal Rail has 3 pre-drilled holes
through it. Insert a Bottom Coupler into one end of a
Horizontal Rail and then insert the other end of the
Rail into the Bottom Coupler that was just installed
into the 15t Vertical Rail. Note: It is easier to slide the [
Bottom Horizontal Rail onto the Bottom Couplers
when installing from an outward angle as shown in
photo #2.

Before screwing the Rail down to the 2x4, run a
small bead of Caulk behind the Bottom Coupler (pic
3) and slip on the next bottom rail to the other end of
the coupler. Then secure the first Bottom Horizontal
Rail to the 2x4 by installing three , 3 inch Stainless
steel screws. Do Not over tighten as this will
damage the plastic rail. Be sure all coupler and rail
joints are tight before screwing down.

Now run a bead of Caulking (clear) along the inside
edge of the Bottom Horizontal Rail (pic 4).

5.5 Install Second Vertical Rail - »

Place a second Vertical Rail down onto the exposed [ g ~ " — =3
Bottom Coupler, but do not secure in place. , ' =5
Using two Top Couplers and one Top Horizontal Rail
(1 pre-drilled hole facing you) hold the Vertical Rail
and the Top Horizontal Rail into position.

Now in position the Shutter’s framing should be
square and ready to screw to the wall. Itis a good
idea to check the upright angle of each Vertical Rail
with a Carpenters Square as you continue to connect
each unit (step 5.3). Itis critical that the Shutter’s
Frame (Vertical & Horizontal Rails) remain squareas |
they are being installed. o

Secure the Second Vertical Rail to the wall by using
a 3 inch Stainless Screw fastened through the hole at
the top of the Vertical Rail (pic 3).

Now remove the two Top Couplers and the Top
Horizontal Rail and set aside for later (pic 4).
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5.6 Hang Shutters

To Begin, slide one Spacer down each inner track of both
Vertical Rails. The Spacers create the support and proper
separation of each Shutter and will also provide the bushing
for each hinge bracket.

Now slide a Shutter down the inner tracks of each vertical
rail by aligning the ends of the hinges with the open slots of
the Vertical Rails. Be careful to keep the Shutter in a level
position as it slides down the tracks to avoid damaging the
hinges. The Shutter will also need to be held in a slightly
open position so it does not bind on the Bulb seals of the
Vertical Rails as you slide it down the tracks.

T
o

Now with the bottom Shutter in position continue to add a
Spacer on each side followed by another Shutter until all four | 5
Shutters have been hung. The Top Shutter should be the one
with the hanging flap seal attached to it. l \

) i

Note: 2 of the Shutters in each box will need the Hinges and =
Tie Bracket attached to the Shutter panels using the provided [#
screws. This is to reduce shipping costs and prevent possible
damage during shipping. A make shift work bench or saw
horses are recommended on site for ease of installation.

Repeat Steps 5.4, 5.5, and 5.6 until all Shutter Units
have been installed for the entire section or side of
the house.

5.7 Install Top Spacers/Coupler and Horizontal Rail

Now that all the Shutters have been hung, install two small
Spacers as shown under the Top Coupler and on top of the
Top Shutter Hinges. Re-install the Top Horizontal Rail into
position as described in section 5.5. It may be necessary to
only partially slide each Top Coupler down into each Vertical
Rail as you continue with each unit, so as to create enough
space before pushing them completely down together.

The Top Horizontal Rail is then secured by Stainless Steal
3 inch wood screw installed through the holes of the rail. Do
not over tighten or it will cause damage to the rail.
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5.8 Attach Flap Top Seal

Begin by tucking the adjacent Seals in together between the two bulb seals for each top Shutter. Make
sure to overlap each seal the same way for each joint (left over right or right over left). Next, install the
Retainer strip below the ridge of the seal.

Fasten the Retainer Strip with screws to
the flat face of the Top Rail just below its
center screw. The ends of the Retainer
should be placed at the middle of each
Top Coupler.

Next, fasten a screw though both
overlapping seals to secure them to the
Vertical Rails and also at each end rail.
Update: Use Large Washer under screw
head. Washer provided with hardware.
Do Not over tighten causing damage to
the seal.
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5.9 Mounting Shaft Hangers

on top of the Top Shutter Rail and drill 3 pilot holes for
the top 3 lag bolts. The hanger must be positioned so the
bolts screw into the frame of the house and not just the
plywood.

Now, install a threaded 7 inch long Anchor Bolt through
the bottom hole of the Hanger and secure with Nut and
Washer on inside of house. It is critical that this bolt goes
through the framing structure of the building to ensure
the Hangers do not move up while under full closing load.

= Anchor Bolt

C—

Ordering Hangers:

You will require one Hanger per Shutter Unit
on houses with 4ft spaced frames. Houses
with 5ft spaced framing will require one
Hanger per stud every 5 feet. 8 inches of
space above the Top Rail is required for
Hanger installations.
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5.10 Caulk Perimeter of Shutter’s Section

Using a quality outdoor flexible Caulking Sealer (clear), run
a bead of caulking along the top of the Shutter’s section
where the Upper Rails contact the plywood wall.

Also, run a bead of Caulking down the sides of the two
Vertical Rails that are at each end of the Shutter’s section
where they contact the plywood walls.

5.11 Installing Tie-Bars

Using the larger holes in the Tie-Bar, attach to each of the
Shutters using the bolts/nuts provided.
Do Not over tighten as this could cause damage to the Tie-
Bar Brackets. The bolt only needs to thread through to the
Teflon of the nut and no further.

The Bar should be positioned as shown in this picture, with
the long end of the Bar at the top Shutter. The Bar should
also be positioned where the holes are closer to the Shutter

side.

5.12 Install Drive Shaft and Pinions

Begin by sliding the Shaft sections through the Bushing of
each Hanger while also installing one Pinion on the Shaft for
every Shutter Unit. Do not forget to install the Pinions or
you will have to remove the Shaft and start over. At this
time it is also important to make sure that none of the Shaft
connecting bolts will be in the way of the Pinion’s
placement, which is directly in line with the Tie-Bars. Slide
the Shaft as needed to avoid this.

Once all the Shafts are in place, connect together utilizing
the swaged ends and secure with the 2” (grade 8) Shaft
bolts/nuts and tighten. (It may be necessary to run a 3/8”
drill bit through the Shaft holes if they are not perfectly
aligned for the bolts.)

If possible, install the Shaft sections so the Dura Drive end
will have the pre-drilled open swaged end available, so it can
slide over the gear shaft. This will eliminate having to drill a
3/8” hole through the Shaft for the gear connection.

Pinion
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5.13 Install Dura-Drive Gear/Motor

With the drive Shaft and Pinions now installed, begin by
placing the Dura Drive Mounting Bracket into position by
aligning the center hole with the hanging Shaft. Attach
the Bracket with 4 Carriage bolts through the framing
structure of the building.

The Dura Drive can be installed motor end up, down, or
even horizontally if required. Using the 4 attaching Bolts
mount the Drive to the Bracket as shown. Take into
account that the manual drive connection is on the
bottom of the motor. Therefore, the motor would need
to be in a position where it could be easily driven by a
hand-held drill if there was a loss of electrical power to
the house.

Now with the Dura Drive secured to the Bracket, slide
the Shaft over the gear drive end and secure by inserting
1 Shaft bolt (grade 8) through the Shaft and Gear drive
and tighten the nut securely.

5.14 Install Rack Arms

Insert the Rack Arms (end with no bolt hole) up into each
of the Pinions. Align the bolt hole end of the Rack with
the top remaining hole on each Tie-Bar. Before installing the
bolt ensure the two Set Screws are accessible on the Pinions.
If not, remove the Rack Arm from the Pinion and turn the
Pinion wheel to another position, then re-insert the Rack
Arm and re-check that the Pinion set screws are now accessible
with the Rack Arm attached to the Tie-Bar.

Now install the bolt through the Rack Arm and the Top hole
of the Tie-Bar and secure with the nut. (Do not over-tighten)
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5.15 Set Pinions

Using a 2ft Carpenter’s Square hold
one edge of the square firmly up
against the side of the top section of
the Tie-Bar and parallel to the Top
Shutter lower edge (see pic 1).

Now lay the other edge of the square
directly on the center of the Rack Arm.
The edge of the square should split the
channel of the Rack Arm (see pic 2).

With the Pinion sitting in this position,
mark both sides of the Pinion onto the
shaft using a permanent marker. This
will be the exact location of the Pinion
which will be directly in line with the
Tie-bar.

With all Shutter Units hanging freely and in the exact
same near closed position, firmly tighten down both set
screws with a 4mm Allen wrench while the Pinion is
positioned on the marks. Continue this procedure for
each Pinion.

Continue to next page....
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5.16 Setting Open/Close Switches

Reference pictures on pages 17 and 18 for the following procedures:
Limit Switch Setting Procedure

*Move Switch (1) to "MANUAL" and Switch (2) to "OFF," which is the center position.

eConnect the wires from the controller to Terminal Blocks (8) as shown in wiring diagram.

*Apply power to the unit from the controller on either the open or close circuit.

eLoosen the limit switch plate Screws (5) so that that the two Limit Switch Plates (6) can be moved by
hand with slight friction resistance.

eCheck to insure that motor rotation is in sync with limit switches. With the Open/Close switch run
the motor each direction and depress the Limit Switch (4) being approached by the pin (6). If motor
rotation is not in sync with the switches, reverse leads to motor 7 and 8 and test again. If motor leads
are reversed the power leads 1 and 2 may also need to be reversed.

eStarting with the less accurate position requirement side (the Open position), rotate the motor to the
desired limit position using the "Open"/"Close" Switch (2). (Watch that limit switch Pins (6) will not
touch either Limit Switch (4) during this procedure)

eCarefully watch the Shutter system move up to the open position ensuring the top of the Rack Arms
will not hit the ceiling of the Doghouse and the Shutters will not contact the Hangers. It is a good
idea for at least two people to watch while the Shutters are being opened for the first time.

eDo Not open the Shutters past 90 degrees or high enough to hit the Shaft Hangers above or damage
will occur.

*Once they are open stop the motor and set the open switch (the lamp near the activated Limit Switch
will be alight when the switch is made). If less than 90 degrees is desired then set the open switch per
your requirements.

* Note: there is no air restriction with the Shutters set to any angle above 75 deg.

e Using a marker pen, mark the position of the Open Limit Switch onto the switch plate to ensure it is

kept in the same location while the Close Switch is being set. See pic below:
e After Setting the Open Limit position, rotate the

After the open position

motor to the other limit position (Closed position), g j& oot. iabk lhe Gpon
using the "Open"/"Close" Switch (2). s':’:‘ﬁ';tz°:isﬁi‘t"r‘n‘a’; to
e While closing the Shutter Units watch the Shutters ;, N move while setting the

close switch.
closest to you and stop the motor as soon as they are

tight against the Vertical Rail bulb seals. In this
position, most if not all of the Shutter units should be
closed tight. If an individual Shutter unit is not as
tight as the others than it can be fine adjusted (see
section 5.17)

¢ While holding the Open adjustment Pin (6), rotate
the other (Closed position) Pin (6) until the Lamp near
the second activated Limit Switch alights.

¢ Tighten the 4 Limit Switch Screws (5).

o\erify proper adjustment by using the
"Open"/"Close" Switch (2) and Limit Switch Lamps
(3).

eFinally, switch the "Auto"/"Manual" Switch to the
"AUTQ" position if no further adjustments are
needed.
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ITEM

DESCRIPTION

SWITCH- AUTO / MANUAL

SWITCH- OPEN / CLOSE

[LAMP- LIMIT SWITCH

[LIMIT SWITCH

[SCREW- LIMIT SWITCH

[PIN- LIMIT SWITCH

[LAMP- INPUT

[TERMINAL BLOCK

[ICONNECTOR- PANEL

[LAMP- MOTOR

2lalo|o|N|o|u|alw(n]=

[LAMP- OVERRIDE

JNNNNNAMNddi
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T2 CLOSE
To

LS1

N R? RL1
CONTROLLER R1
AUTO Lamp5
BLACK .&. CLOSE Lamp4 Lamp1
st |*]s2. ™ Ls3
RED 7| a» OPEN b——o— e
o Oy o=
N MANUAY OPEN Lamp2 1
WHITE -—GND A .
GREEN
Rz |32 RS
R6
Ls2
Je
T2 OPEN

Circuit Schematic Graph

B8 EER
'MOTOR| | CONTROLLER WHEN THE DRUM IS ATTACHED TO THE GEAR THE BELT
SHOULD BE WOUND CLOCKWISE

Product Schematic Graph
THE BOLT TO ATTACH THE GEAR TO PLATE IS 10MM

LS1 - CLOSED SWITCH THE BOLT TO ATTACH THE GEAR TO MOTOR IS 3/8"
LS2 - OPEN SWITCH
LS3 - SAFETY SWITCH

5.17 Final Adjustment (if needed)

After closing the full section of Shutters described in section 5.16, you may
have a Shutter unit that is not completely tight against the seals, usually caused;
by the house walls not being straight. If this is the case then follow the steps
below. If several of the Shutter units are not tight, then adjust the Close switch
of the Dura Drive to a slightly more closed position (section 5.16).

* Loosen the two set screws of the Shutter unit that is not fully closed (you
may need to run the motor open a little to gain access to the screws).

e Fully close the entire section of Shutters using the motor.

e With all the Shutter sections in the fully closed position, manually apply
closing pressure to the Tie-Bar and Rack Arm while rotating your Allen wrench
in the Pinion set screw in an upward motion (see pic). Then tighten down the
set screw while this pressure is applied to the Rack Arm.

e This individual Shutter unit should now be closed tight against the seals as all
the others. You may do this step all at once if several units are not completely
tight.
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Specifications

Width = 48" for all

units

=] ‘B n‘”

4 Ft unit overall Height = 49”
(window height = 46”max)

5 Ft unit overall Height = 63.5”

(window height = 60”max)

6 Ft unit overall Height = 78”

(window height = 74.5” max)

Note: (5" and 6’ Units)
When Shutters are full
open the top of the Rack
will be 12” above the top
of the unit and 20” out
from the wall.

4’ Units: when full open
the top of the Rack will be
18” above the top of the
unit.

Note: 8 inches needed
above Shutter unit if
installing Shaft Hangers.
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Notes:
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