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Pre-Build 
Preparations:
1. Parts Needed 
(Mechanism):

2. Parts Needed (Base 
Frame):
(Only necessary if 
Standalone i.e. 
Without A Drivetrain 
to attach etc.)

3. Tools:
- Screwdriver
- Wrench

(Perhaps a Power Screwdriver if Lazy at 
Building)

General Building Rule:
SCREWS FACES THE INSIDE OF C-CHANNEL 
ALWAYS
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1. Create the Raising Structure

Parts Needed:
6x Bearings
6x .5” Screws
2x .375” Screws

a. Attach Bearings to C-Channels on the 
row of center Holes

One on 4th to 6th hole & 14-16th Holes - 
Inside C-channel

B. Place bearing on 9-11th holes OUTSIDE 
the C-Channel across from Motor Cap 
which should screwed in on 8th & 9th 
Holes INSIDE C-channel

Repeat A-B 2x
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2. Create the “Arms”

Parts Needed Total:
6x 60T gear
6x 1x2x1x25 C-Channels
6x Bearings
12x 1” Screws
12x Nylock Nuts

a. Center Bearing 2nd Center Hole INSIDE 
C-channel & Gear on same hole OUTSIDE C-
channel
b. Place 1” Screws Through All 3 Parts, 
Screw on with Nylocks

c. Place one bearing centered on 2nd hole 
of other end inside, screw in on 3rd hole 
with .5” screw and nylock nut

Repeat A-C 4x
Keep the 4 Arms
Repeat A-B 2x
Set aside these 2 Arms
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3. Attach the 4-Bar’s Arms

Parts Needed:

Both Raising structure Built in Part A
Arms with second bearing from Part B
4x 2.5” Screws

a. Place Raising Structure 
with Arm’s Gear’s Bearing 
Facing the outside of the 
Raising Structure’s c-
channel with 0.5” spacer 
between

b. Place 2.5” Screws 
Through Part A’s Two 
Outer Bearings, with one 
0.5” spacer within the two 
insides of the C-channel

c. Place on another 0.5” 
spacer at the end of the 
screw

Repeat A-C for Both Outer 
Bearings on Raising 
Structures 2x
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4. Create the 2nd Side of Raising 
Structure

Parts Needed Total:

6x Bearings
6x .5” Screws
6x Nylock Nuts

Similar to Step 1, but without Motor Cap 
and reverse Placements of Bearings

A. Follow Step 1 instructions excluding 
Motor Cap while reversing Placements of 
Bearings

Reminder: Screws always face inside of C-
channels

Repeat 2x



5. Aligning the 2-Bar 
Arms with 4-Bar’s gears

Parts Needed Total:
Arms without 2nd 
bearings from Step 2
2x 0.25” Spacers
2x 0.375” Spacers
2x Drive Shaft Collars

A. place 3” Shaft into 
center bearing

- Add onto Shaft:
1. 0.25” Spacer
2. Shaft collar
3. Arm with Gear 

facing collar
4. High Strength 

Shaft Adapter (into 
gear)

5. 0.5” Spacer

B. Adjust Arm’s so that 
it is in following 
position:
(Perpendicular to 
raising structure)

Complete on one side, 
then mirror on other 
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6. Attach the 2nd Side of Raising Structure

Parts Needed:

Parts from Step 4
Assembly from Step 5
2x Nylock Nuts

A. Place Outside of C-channel part from 
step 4 on to step 5’s down, with screw joints 
and shafts going through the center.

B. Nylock on the Screws and screw in 
loosely (Just so that the 2.5” Screw End is 
flush with nylock)

Repeat 2x



5. Create the 2nd Side of Raising 
Structure

Parts Needed Total:

Repeat Step 1, but without Motor Cap and 
reverse Placements of Bearings

Reminder: Screws always face inside of C-
channels

Repeat 2x

7. Create the C-Channel for 4-bar to 
attach to and lift Itself From (Lift 
Structure)

Parts Needed:

4x 1x2x1x35 C-Channel
8x Bearings
2x 0.5” Screws
2x Nylock Nuts

A. Screw in the center row on 10th & 
20th Holes

Repeat 4x



8. Attach to Lift Structure

Parts Needed:

Assembly from Step 6&7
4x 1.75” Screws
4x .5” Spacers
8x Nylon Washers
4x Nylock Nuts

A. Use One Lift Structure from part 7
1. Place 1.75” Screw through bearing on 

12th & 22nd Holes 
2. Add 0.5” spacer and Nylon washer’
3. Place on one Arm through bearing
4. Add Washer again
5. Place on second Lift Structure
6. Add Nylock Nut and screw until screw 

is flush with white part of nut.

Repeat for All 4 Screw Joints of mechanism
(Other side should be mirrored)
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9. Connecting 
Both Sides

Parts Needed:

A. Place C-
channel End 
to End with 2-
Bar’s Arms, 
with sides 
overlapping

B. Place 
Spacers 
inside Both C-
channel, then 
shove screw 
through all 4 
objects

c. Nylock on 
screw and 
screw in

1x 1x2x1x20 C-Channel
2 x 1.25” screws
2x nylock Nuts
2x 0.5” Spacers
2x 0.25” Spacers



10. Decreasing Motor Load

Parts Needed:

6x 0.75”
12x Nylock Nuts
6 to 8 Rubber Bands (test Dependent)

A. Screw a Nylock just past halfway on 
to the screw x6

B. Positioning Should be like this (or 
Close to): 
(Top Bar: 9th & 14th hole from gear) 
(Bottom bar: 6th Hole From Gear)

C. Screw on Nylock once screw has been 
inserted, then place on rubberbands
(Test Until structure can be very 
lightly pushed up)



Mechanism is 
complete

Explanation!
• Quick Note: all 1x2x1x25 length C-

Channels are adjustable for adaptation, 
as long as all parallel sets are the same 
length, and large enough for the gears

• Quick Note 2: There was no bracing on the 
raising structure since this was a demo, 
not a final product

• Structural: Parallelograms are 
congruent and parallel on opposite sides, 
thus making the Reverse 4 bar’s movement 
possible with just the rotation of a gear

• Structural: the distance between the 
Parallel 4-Bar does not change and thus 
if a rubberband’s connecting points are 
connected only at two points they don’t 
help the load bearing that the motor 
takes on, and may possible increase it 
instead

• Structural: the # of rubber bands are 
dependent on what is placed on the two 
bar. 

• e.g. a claw would need more rubberbands 
in order to offset that weight load on the 
motors.



Explanation! (cont’d)
• Structural: When the Lift is extended, 

the structure actually does not expand 
in any direction but upwards, since the 
two bar’s c-channels and the 4-bar’s are 
all the same length and angles are all 
changing at the same rate, thus not 
moving forward or backward, only 
upwards

• Motion: On the Non-Driven arms (not 
being moved directly by a motor), Screw 
Joints are used in place of shafts 
because they are round and thus 
reduces friction when spinning in or 
having objects spinning on it

• Structure: Screw Joints are also 
stronger than shafts and reduces the 
odds of being warped by usage

Next Pg: 
Instructions for 
attachment to 
the Frame



10. Attachment to Frame

Parts Needed Total:

4x 1x2x1x35 C-Channels
4x 1.75” Screws
4x 0.375” Screws

A. Place two 1.75” 
Screws through outside 
of lift structure, and 
add two 0.5” Spacers on 
each

b. Add A C-channel 
Through with Above 
spacers slotted inside, 
and push the screws all 
the way through.

c. Add Nylocks to the 
Ends and Screw on

D. Add some Cross 
bracing with the other 
two c-channels with a 
width of 30 holes

Repeat for A-D for both 
sides

Y about to fall out.



Reverse 4 bar 
lift + 2 Bar 
Lift Mechanism
COMPLETE

Thanks for 
Using Our 
Guide!
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