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GATES frame stiffness test

Instruction manual

Below you will be gradually presented a method that allows you to measure the
stiffness of your bicycle frame to get the clearance for using the gates Carbon
Drive™ Belt.

Please read this manual carefully and completely before starting assembling and
measuring. If you have questions after reading this manual please write us at

info@carbondrive.net.
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Required tools

The following tools are required to assemble the frame stiffness test and to proceed
the measurements. The tools are not included in delivery.

Allen key 2.5, 4,5, 6, 8, 10, 12

Flat wrench 8, 24

Part list
Assembly | Position description detail Specification pcs.

mainframe 1 frame rectangular tube 2
2 footplate 2
3 screw M6 x 14 mm DIN 912 16
4 pad machined alloy 4
5 screw M8 x 18 mm DIN 912 4
6 safety direction machined alloy 2
7 screw M6 x 20 mm DIN 912 2
8 Safety bolt M8 x 60 mm DIN 912 1
9 nut M8 DIN 934 1
10 angle plate 1
11 screw M8 x 12 mm DIN 912 4
12 bottom bracket seat machined steel 1
13 screw M12 x 60 mm DIN 912 1
14 screw M12 x 35 mm DIN 912 1




Part list

Assembly | Position description detalil Specification pcs.
Lever system 15 lever 1
16 thread rod M16 x 200mm 1
17 nut M 16 DIN 934 1
18 joint bearing plate 2
19 screw M8 x 50 mm ISO 10642 4
20 nut M8 DIN 439 4
21 bush machined alloy 4
22 joint bearing M 16 1
23 joint bearing bush machined alloy 1
24 screw M10 x 50 mm ISO 10642 1
25 nut M10 DIN 439 1
26 bearing carrier milled part alloy 2
27 bearing 61904 — 2RS 2
28 screw M5 x 25 mm DIN 6912 4
29 nut M5 DIN 985 4
30 bearing pin machined steel 1
31 thread rod M16 x 450mm 1
32 nut M16 DIN 934 2




Part list

Assembly | Position description detail specification pcs.
joint bearing 33 joint bearing M10 1
system

34 screw M10 x 40 mm DIN 912 1
35 linkage 1
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Assembly | Position description detail specification pcs.

pivot system 36 pivot 100 x 25 mm machined steel 1
37 spacer 5 mm 5x 25 mm machined steel 2
38 spacer 10 mm 10 x 20 mm machined steel 1
39 screw M10 x 25 mm DIN 912 1
40 screw M10 x 50 mm DIN 912 1
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Part list

Assembly | Position description detail specification pcs.
Head tube 41 head tube cone machined steel 2
carrier

42 thread rod M16 x 800mm 1
43 nut M16 DIN 934 2
44 joint bearing M16 1
45 screw M16 x 70 mm DIN 912 1
46 nut M16 DIN 934 1
47 head tube slide plate alloy 100mm 1
X 100mm
48 clamping plate alloy 100mm 1
X 50mm
49 screw M8 x 60 mm DIN 912 1
50 joint bearing carrier milled part alloy 2
51 screw M6 x 25 mm ISO 10642 4




Part list

Assembly | Position description detail specification pcs.
indicating 52 indicating calliper slide plate alloy 150mm 1
calliper carrier X 100mm

53 clamping plate alloy 100mm 1
X 50mm
54 screw M8 x 60 mm DIN 912 1
55 turning lever milled part alloy 1
56 screw M5 x 20 mm DIN 912 1
57 nut M5 1
58 elevation adjustment machined alloy 1
59 screw M5 x 100 mm DIN 912 1
60 nut M5 DIN 985 1
61 indicating calliper carrier milled part alloy 1
62 setscrew M5 x 5 mm DIN 913 1
63 screw M6 x 25 mm DIN 912 1
64 indicating calliper 1
| weight | weight | 150 x 150 x 50 mm 3




Assembly instructions

Please use the required tools which are listed above for the main assembly.

Step 1 — Mounting the frame

Screw the lower head tube cone
(Pos.41) on the thread rod
(Pos.42) and put the head tube of
the frame through the thread rod.
The head tube slide (Pos.47)
should not be fixed on the frame
(Pos.1) while centring the thread
rod (Pos.42) in the head tube. The
frame has to be plugged on the
bottom bracket seat (Pos.12).
Screw on the upper head tube
cone (Pos.41) to the thread rod
(Pos.42) .

Please note that there is a max.
distance of 100mm between the
dropouts of the bicycle frame and
the mainframe (Pos.1l) in order
to simplify the setting of the
indicating calliper (see fig. 2).
The positioning can be changed
by screwing the head tube cones
up and down or by changing the

head tube slide’s (P0s.47) position.

s

(fig. 1) mounting the frame

(fig. 2) positioning the frame




Tighten the head tube slide after positioning the frame. Centre the thread rod
(Pos.31) between the dropouts of the bicycle frame before the assembly of the lever
system assembly group (Pos.15). The lever system will be fixed with the bottom

bracket seat to simplify the next assembly steps.

(fig. 3) mounting the lever system

Step 2 — Mounting the joint bearing system

To move the complete joint bearing system easily along the thread rod please note
that the first nut (P0s.32) is
screwed far enough onto the
thread rod (see fig.4). Push
the complete joint bearing
system on the thread rod
(Pos.31) and screw the rear
nut (Pos.32) onto the first

threads.

T
>

(fig.4) mounting the joint bearing system
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Step 3 — Assembly and setting up the pivot system

The pivot system consists of the 100 mm pivot (P0s.36), two 10 mm spacers
(Pos.37) and one 5 mm spacer (P0s.38). By using the spacers every dropout width
can be reached. While choosing the width of the pivot system consider to add the
width (15 mm) of the joint bearing (P0s.33). To guarantee enough space between the
joint bearing system and the chain stay, put the 5 mm spacer (P0s.38) between the
joint bearing (Pos.33) and the dropout of the frame. The following spreadsheet will

show, which dropout width are possible.

Width of the pivot 120 125 130 135
system (mm)

Put the complete pivot system into the dropouts of the frame and tighten the bolts
(Pos.39, 40).

(fig.5) assembly the pivot system to the 135mm dropout width
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Step 4 — Tension the system

When the Carbon Drive ™ system is
correctly installed on a bicycle the belt is
pretensioned in order to achive it's high
efficiency and its long term durability. To
simultate these pretension during the
following stiffness measurement please
observe the following steps. To install
the joint bearing system correct be sure
that the lever (Pos.15) bears on the
safety bolt (Pos.8).

The joint bearing system is fixed with the
thread rod while tighten the rear nut
(Pos.2.32). Please tighten the rear until
the clearance is eliminated. Afterwards
tighten the second nut (Pos.1.32).

As soon as the safety bolt (Pos.8) is
removed, the system gets pretension by
the weight of the lever (Pos.15).

(fig. 6) safety bolt

(fig. 7) final assembly the joint bearing system
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Measurement instructions

Y

For the implementation of the measurements you have to use the special

spreadsheet added in the annex!

To start the measurements, all the previous steps must be completed and the safety
screw (Pos.8) has to be removed (see fig.4). Use one spreadsheet for every
framemodel and every framesize. A measurement series consists of six individual
measurements (three measurements in X-deflection and three in Y-deflection).

Please perform each series of measurements and note the received data three times.

A total of 18 datasets are listed on the form at the end of the procedure.

(fig. 8) test stand with 3 weights applied

The measurement device simulates a pedalling torque of 60 Nm (1% weight), 120 Nm

(15 + 2" weight) and a maximum torque of 180 Nm (1% + 2" + 3" weight).
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Measure the X- deflection

To measure the X-deflection,
choose the right or the left dropout
of the frame as a measuring point.
To position the indicating calliper
correctly you have to start with the
settings of the indicating calliper
slide (Pos.52) and the turning lever
(Pos.55). After that, please change
the elevation adjustment (P0s.58)
and the carrier (Pos.61) to set the
adjustment for the indicating
calliper (Pos.64). The tip of the
indicating calliper has to point
perpendicular on the surface to

measure the exact deflection.

The safety bolt needs to be replaced
before the dial gauge can be fine
adjusted. The fine adjustment will be
accomplished via the setscrew
(Pos.62). The self-weight of the
Lever is pretensioning the system
(see fig.4)! The last step is to turn
the outer ring of the dial gauge to

zero the indicating calliper.

(fig.9) position for the X-deflection

(fig.10) vernier adjusting the indicating calliper
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At this point you installed the measurement device correctly. Please continue

with the series of measurement.

For the first measurement of X-deflection apply the first weight (P0s.65) onto the
thread rod (Pos.16). The values of the weight [g] and the deflection [mm] have to be
noted on the spreadsheet. Please follow this measureing procedure to receive the
data for the 2™ pedalling torque from about 120 mm (weight 1 and 2 applied) and
maximum pedalling torque from about 180 Nm (all three weights applied) as well.

(fig.11) three weights applied
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Measure the Y- deflection

The measurement of the Y-deflection will now be measured. The procedure is nearly

the same like measuring the X-deflection. The difference is the adjustment of the

indicating calliper onto another measuring surface.

To measure the Y-
deflection, use the
pivot (Pos.36) as a
measuring point. The
tip of the indicating
calliper (Pos.65) has to
point perpendicular

onto the surface. To

receive reliable
measurements the
indicating calliper

should be positioned
next to the joint bearing
(Pos.33). To adjust the
indicating calliper, start

with the setting of the

(fig. 12) position for the Y-deflection

indicating calliper slide (Pos.52) and the turning lever (Pos.55). Before the fine

adjustment can be done, replace the safety bolt (Pos.8) (see fig.4)! The tip of the

indicating calliper has to be tempered 2 mm for this measurement! Push the tip of the

indicating calliper on the measurement point softly while the indicator is turning. The

small dial of the indicating calliper should show a 2mm pretension of the dial gauge.

Now fix the indicating calliper by tighten the setscrew (Po0s.62) and zero the tall

indication by turning

the indicating calliper.
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Annex

a) Spreadsheet
b) Example for an spreadsheet
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Measurement report

Gates frame-stiffness-test

Date: Framemodel / -size:
Sign: Framenumber:
Measurement Direction weight (g) Value (mm) Quoti ent (Kg/mm)
Syy 1/c,y

1 X

2 Y m1l

3 X

4 Y ml+m2

5 X

6 Y ml+m2+m3

1 X

2 Y ml

3 X

4 Y ml+m2

5 X

6 Y ml+m2+m3

1 X

2 Y ml

3 X

4 Y ml+m2

5 X

6 Y ml+m2+m3

* Use this calculation to get the quotient value:

guotient=(weight/value)/1000

Prescriptive limits!

All three weights applied!

X-direction:

Y-direction:

guotient (1/cy) > 5,3 Kg/mm (~5mm deflection)

quotient (1/c,) > 26,5 Kg/mm (~1mm deflection)
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Measurement report

Gates frame-stiffness-test

Date: XXXXXX

Framemodel / -size: XXXXXX

Sign: XXXXXX Framenumber; XXXXXXX
Measurement Direction weight (g) Malue (mm) Quotient* (Kg/mm)
Sey 1/cyy
: v m | e 5, 50
Z ); m1+m2 17480 (2);73 672'2
3,45 7,6
2 é m1l+m2+ma3 26220 0.44 59.6
1,01 8,7
; é mi 8760 0,12 73,0
j é m1+m2 17480 02”215 685’39
5 X 3,22 8,1
6 v ml+m2+m3 26220 0.4 65.6
2 v i s 50
Z é m1+m2 17480 (2)2; 684’47
3,27 8,0
2 :(( m1l+m2+m3 26220 0.42 62.4

* Use this calculation to get the quotient value:

guotient=(weight/value)/1000

Prescriptive limits!

All three weights applied!

X-direction:

Y-direction:

guotient (1/cy) > 5,3 Kg/mm (~5mm deflection)

quotient (1/c,) > 26,5 Kg/mm (~1mm deflection)
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