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Tips for Tinkering Sessions
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bm�r-buv�|o�0�bѴ7�;-1_�ruof;1|ĺ��|�|_;�;m7�o=�|_;v;�bm|uo7�1|ou��Ѵ;vvomvķ��o�u�v|�7;m|v�v_o�Ѵ7�_-�;�|_;�vhbѴѴv�|o�

u;-1_�v�11;vv��b|_�|_;��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|��_-ѴѴ;m];vĺ

$_;�v;1om7�r-u|�1omvbv|v�o=�Ѵ;vvomv�ঞ;7�|o�|_;�|;m��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|��_-ѴѴ;m];vĺ�$_;��_-ѴѴ;m];v�-u;�

7;Ѵb0;u-|;Ѵ��or;mŊ;m7;7ķ�-m7�v|�7;m|v�-u;�;m1o�u-];7�|o�bm�;m|�|_;bu�o�m�voѴ�ঞomvĺ���|�|o�v�rrou|�|_;�

|;-1_;u�-m7�v|�7;m|vķ�|_;v;�Ѵ;vvomv�bm1Ѵ�7;�-�v;|�o=�7bu;1ঞomv�=ou�om;��-��|o�1olrѴ;|;�;-1_��_-ѴѴ;m];ĺ�&mѴbh;�

|_;�bm|uo7�1|ou��Ѵ;vvomvķ�_-�bm]�v|;rŊ0�Ŋv|;r�7bu;1ঞomv�=ou�;-1_��_-ѴѴ;m];�7o;v�mo|�l;-m�b|�l�v|�0;�7om;�

-v�-�|;-1_;uŊ7bu;1|;7�-1ঞ�b|�ĺ�$_;v;�bm1Ѵ�7;7�7bu;1ঞomv�-u;�l;-m|�|o�v�rrou|�|;-1_;uv�bm�]�b7bm]�v|�7;m|�

7bv1o�;u��-m7�Ѵ;-umbm]ĺ�$_;�7bu;1ঞomv�1-m�ruo�b7;�|;-1_;uv��b|_�-�t�b1h�-m7�;-v���-��|o�;�rѴou;�-m7�1olrѴ;|;�

-��_-ѴѴ;m];�bm�ru;r-u-ঞom�=ou�ru;v;mঞm]�|_-|��_-ѴѴ;m];�|o�v|�7;m|vĺ�$_;��1-m�0;��v;7�0��|;-1_;uv�|o�l-h;�

-�v-lrѴ;�o=�-�v�11;vv=�Ѵ��_-ѴѴ;m];�ruof;1|�ou�=ou��v;�0��v|�7;m|v�m;;7bm]�-�0b|�o=�]�b7-m1;�-v�|_;���ouh�om�

|_;��_-ѴѴ;m];ĺ��uķ�|_;�7bu;1ঞomv�1-m�0;��v;7�-v�-m�bm|uo7�1|ou�ķ�|;-1_;uŊ7bu;1|;7�Ѵ;vvom�=ou�|_;��_-ѴѴ;m];ķ�

�b|_�|_;�|;-1_;u�ruo�b7bm]�=oѴѴo�Ŋ�r�orrou|�mbঞ;v�=ou�v|�7;m|v�|o�;�rѴou;�-m7�7bv1o�;u�o|_;u�l;|_o7v�=ou�

v�11;vv=�ѴѴ��1olrѴ;ঞm]�|_;��_-ѴѴ;m];ĺ�

�-1_�Ѵ;vvom�_-v�-�]o-Ѵķ�-�l-|;ub-Ѵv�Ѵbv|ķ�v|;rŊ0�Ŋv|;r�7bu;1ঞomv�=ou�om;��-��|o�-1_b;�;�|_;�]o-Ѵķ�|;-1_;u�ঞrvķ�

-m7�7bv1�vvbom�v|-u|;uvĺ��m�-�=;��1-v;vķ�vblrѴ;�l-|;ub-Ѵv�v�1_�-v�bm7;��1-u7v�-u;�1-ѴѴ;7�=ouķ�-m7�|_;v;�-u;�

b7;mঞC;7�-Ѵom]��b|_�|_;��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|�1olrom;m|v�|_-|�-u;�m;;7;7�=ou�|_;�-1ঞ�b|�ĺ�$_;�$;-1_;u�

$brv�v;1ঞom�ruo�b7;v�;�rѴ-m-ঞomvķ�mo|;v�=ou�v�11;vv=�Ѵ�0�bѴ7bm]ķ�-m7�orrou|�mbঞ;v�=ou�;�|;m7bm]�|_;�

�_-ѴѴ;m];ĺ�$_;�	bv1�vvbom�"|-u|;uv�v;1ঞom�_-v�t�;vঞomv�|_-|�v_o�Ѵ7�];|�v|�7;m|v�|-Ѵhbm]�-0o�|�|_;�v1b;m1;�

-m7�;m]bm;;ubm]�|_-|�|_;��_-�;�Ѵ;-um;7��_bѴ;�7;vb]mbm]�-m7�1olrѴ;ঞm]�|_;��_-ѴѴ;m];ĺ�$_;v;�t�;vঞomv�

-u;�7;vb]m;7�|o�]�b7;�v|�7;m|v�|o��m7;uv|-m7bm]v�-Ѵb]m;7�|o�|_;��;�|��;m;u-ঞom�"1b;m1;�"|-m7-u7vĺ�$_;�

�_-ѴѴ;m];�Ѵ;vvomv�bm1Ѵ�7;�-�Ѵbv|�o=�|_ov;��;�|��;m;u-ঞom�"1b;m1;�"|-m7-u7vķ�bm1Ѵ�7bm]�|_;�	bv1brѴbm-u���ou;�

�7;-vķ�-77u;vv;7�0��|_-|��_-ѴѴ;m];ĺ�

$-h;�-�=;��lbm�|;v�-m7�Ѵooh�|_uo�]_�|_;�Ѵ;vvomvĺ�$_;��-u;�7;vb]m;7��b|_��o��-m7��o�u�v|�7;m|v�bm�lbm7ĺ� 

�mfo���o�u�$bmh;ubm]��-0v��-|-Ѵ�v|�ƒƏŊ"|�7;m|��Ѵ-vv��-1h�-m7�|_;�;m]-]bm]�"$���-1ঞ�bঞ;v��o�u�v|�7;m|v��bѴѴ�

Ѵo�;�7obm]Ĵ

Ŋ�"�v-m�ş��-�

Safety Tips
1. �ѴѴ�v|�7;m|v�v_o�Ѵ7��;-u�v-=;|��]Ѵ-vv;vĺ�)_;;Ѵv�-m7�o|_;u�r-u|v�o11-vbom-ѴѴ��]o�Y�bm]ķ�-m7�|_;��-u;�mo|�

dangerous unless they hit you in the eye.

2. ��ob7�v_ou|�1bu1�b|vĺ��=�-�v|�7;m|�1omm;1|v�0o|_�Ѵ;-7v�=uol�|_;�0-�;u��r-1h�|o�-�vbm]Ѵ;�0oѴ|ķ�|_;�0oѴ|��bѴѴ�
_;-|��r�-[;u�-��_bѴ;ķ�-m7�|_;�0-�;ub;v��bѴѴ�7u-bm�t�b1hѴ�ĺ�"_o�bm]�|_;�v|�7;m|v�_o��|o�l-h;�v-=;�;Ѵ;1|ub1-Ѵ�
1omm;1ঞomv�ou�_-�bm]�om;�o=�|_;�v|�7;m|v�v_o��|_;�o|_;uv�bv��v�-ѴѴ��-�]oo7�b7;-ĺ

�������$_;�Cuv|�|�o�ľ�;মm]�"|-u|;7Ŀ�1_-ѴѴ;m];v�bm|uo7�1;�v|�7;m|v�|o�v_ou|�1bu1�b|v�-m7�_o��|o�-�ob7�|_;lĺ���� 
�������
ou�lou;�bm=oul-ঞomķ�v;;�|_;��b7;o�ľ"-=;��Ѵ;1|ub1-Ѵ��omm;1ঞomvĿ�-|�ঞmh;ubm]Ѵ-0vĺ1olņ;Ѵ;1|ub1lo|ouvĺ


-1bѴb|-ঞom�$brv
1. �Ѵ-m�vol;�ঞl;�-|�|_;�;m7�o=�;-1_�v;vvbom�=ou�7bv1�vvbom�-0o�|��_-|�v|�7;m|v�_-�;�7bv1o�;u;7ĺ�"|�7;m|v�

]-bm��m7;uv|-m7bm]�0��v_-ubm]�|_;bu�o0v;u�-ঞomvķ�-m7�b|�ruo�b7;v��o��-m�orrou|�mb|��|o�-77u;vv�-m��v|�7;m|�
lbv1om1;rঞomvĺ

2. �-�;�v|�7;m|v��ouh�bm�r-buv�ou�bm7b�b7�-ѴѴ�ĺ��uo�rv�o=�|_u;;�1-m�-Ѵvo��ouhķ�0�|��;Ľ�;�=o�m7�r-buv�|o�0;�
0;�;uĺ

3. �omvb7;u�]b�bm]�;-1_�|;-l�-�r-u|v�1om|-bm;uĺ��=�;-1_�|;-l�_-v�-�vl-ѴѴ�0o�Ѵ�ou�rѴ-|;�|o�_oѴ7�|_;bu�
1olrom;m|vķ�b|�l-h;v�b|�;-vb;u�|o�7bv|ub0�|;�r-u|vĺ

4. �=��o��-u;��ouhbm]�om�-�1_-ѴѴ;m];�|_-|�bm1Ѵ�7;v�|_;�l-uh;uvķ�1o�;u�|_;��ouh�-u;-��b|_�r-r;uĺ��!oѴѴv�o=�
butcher paper can be handy for this purpose.

5. �uu-m];�|_;�vr-1;�|o�l-h;�v_-ubm]�b7;-v�;-v�ĺ�);Ľ�;�u�m�$bmh;ubm]�v;vvbomv�bm�-ѴѴ�hbm7v�o=�rѴ-1;v�bm1Ѵ�7bm]�
1Ѵ-vvuoolvķ�hb|1_;mvķ�7ub�;�-�vķ�-m7�1b|��r-uhvĺ��m�-ѴѴ�1-v;vķ��;�|u��|o�ou]-mb�;�|_;�hb7v�vo�|_-|�|_;��1-m�
easily see what others are doing to encourage sharing of ideas.

6. �m�-�uool�=�ѴѴ�o=�$bmh;u;uvķ�r-u|v��bѴѴ�7ub[�=uol�|;-l�|o�|;-lĺ��=��o��-u;��vbm]�|_;�ƒƏŊ"|�7;m|��Ѵ-vv��-1hķ�
|_-|Ľv�Cm;ķ�Ѵ;|�b|�_-rr;mĺ��=��o��-u;��vbm]�bm7b�b7�-Ѵ��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|�hb|v�-m7��o��m;;7�|o�];|�-ѴѴ�|_;�
r-u|v�=uol�;-1_�hb|�0-1h�bm|o�b|v�o�m�0-]�ou�0o��-|�|_;�;m7ķ�1omvb7;u��vbm]�|_;�Ѵ-u];�v_;;|�o=�r-r;u�|_-|�
1ol;v��b|_�|_;�hb|�-v�-��ouh�v�u=-1;ķ�-m7�-vh�|_;�v|�7;m|v�|o�h;;r�|_;bu�r-u|v�om�|_;bu��ouh�v�u=-1;ĺ

7. �m1o�u-];�v|�7;m|v�|o�bm1ourou-|;�o|_;u�r-u|v�-m7�l-|;ub-Ѵvĺ�);��v;�|_;��ou7�ľ�-|-Ѵ�v|Ŀ�0;1-�v;�|_;v;�
l-|;ub-Ѵv�v_o�Ѵ7�0;�-�v|-uঞm]�robm|ķ�mo|�-m�;m7ĺ��|_;u�_-u7�-u;ķ�0�bѴ7bm]�|o�vķ�r-r;uķ�0bm7;u�1Ѵbrvķ�1ouhvķ�
-m7�;�;m�;Ѵ;1|uomb1v�v�1_�-v�-u7�bmov�1-m�-77�m;��rovvb0bѴbঞ;vĺ���v|�|u��|o�-�ob7�-m�|_bm]�|_-|��bѴѴ�l-h;�b|�
_-u7�|o�|-h;�|_;�bm�;mঞomv�-r-u|ķ�v�1_�-v�|-r;�ou�]Ѵ�;ĺ

Clean Up Tips
1. �;-�;�ঞl;�=ou�7;1omv|u�1ঞomĺ�$-hbm]�|_;�bm�;mঞomv�-r-u|�bv�r-u|�o=�|_;�ruo1;vv�-m7�or;mv��r�|_;�

rovvb0bѴb|��o=�m;��bm�;mঞomvĺ

2. �;|�|_;�hb7v�bm�oѴ�;7�bm�1Ѵ;-mŊ�rĺ�);��v�-ѴѴ��-vvb]m�fo0v�|o�hb7vķ�ou]-mb�;7�-11ou7bm]�|o�|_;�0bmvĺ�
ou�
;�-lrѴ;ķ��;��bѴѴ�-vh�om;�v|�7;m|�|o�Cm7�-m7�v|ou;�-ѴѴ�|_;�u�00;u�0-m7vĺ

3. �=��o��_-�;�-m��l-]m;|v�-uo�m7ķ�]b�;�|_;l�|o�|_;�hb7v�=ou�1Ѵ;-m��r�o=�|_;�vl-ѴѴ�_-u7�-u;�r-u|vĺ

Tips for Tinkering Sessions
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$_bv��;_b1Ѵ;��bѴѴ�lo�;� -� |o�� ou� o|_;u� vl-ѴѴ� o0f;1|ķ� �vbm]� |�o�lo|ouv� |o� 7ub�;� |�o�
�_;;Ѵvĺ�
ou�-��;uvbom�o=�-��;_b1Ѵ;�|_-|��v;v�Ɛ�lo|ou�-m7�1-m�|u-mvrou|�vl-ѴѴ�o0f;1|vķ�
|u��0�bѴ7bm]�|_;��;_b1Ѵ;�bm��_-ѴѴ;m];�ŲƔĺ�

	bv1brѴbm-u���ou;��7;-v
• �m]bm;;ubm]�	;vb]m

• �m;u]�

• �oঞom�-m7�"|-0bѴb|�Ĺ�
ou1;v�-m7��m|;u-1ঞomv

�o-ѴĹ�	;vb]m�-m7�0�bѴ7�-��;_b1Ѵ;�|_-|�1-m�1-uu��-�vl-ѴѴ�o0f;1|ĺ

Next Generation 
Science Standards

�u-7;v�ƒŊƔ

�$"ƐŊƐ

�$"ƐŊƑ

�$"ƐŊƒ

Grades 3

�"ƑŊƑ

Grades 4

�"ƒŊƐ

�"ƒŊƒ

�"ƒŊƓ

MS

�"ƑŊƑ

��"ƑŊƒ

�-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v
#4

C H A L L E N G E

Teacher Section

Make a ride 

for one of 

your toys.

*Toy assumes responsibility  

for safety of this vehicle.

4

4
��vl-ѴѴ�|o��ou�o|_;u�vl-ѴѴķ�Ѵb]_|�;b]_|�o0f;1|�|_-|�1-m�C|�om�|_;�1_-vvbv� 

�uķ�|_;�v|�7;m|v�1-m�l-h;�|_;bu�o�m�ľub7;uvĿ�o�|�o=�r-r;u

1 Chassis

Safety Glasses

Ɛ��-�;u���-1h

2 Motors

4 Bolts &
6 Wing Nuts

4 Bushings

ƒŊƓ�!�00;u��-m7v

4 Wheels 
Ő|�o�o=�om;�vb�;ķ�om;�

of another)

1 Axle
Ƒ��Ŋv_-r;7�
Connectors

Ƒ��Ŋ�u-1h;|v

�-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v
#4

C H A L L E N G E

Student Section

"1u;�7ub�;u

M AT E R I A L S  F O R  E A C H  PA I R  O F  S T U D E N T S

H E R E ’ S  H O W 

A D D I T I O N A L  M AT E R I A L S

Use a bolt and wing 
m�|�|o�-�-1_�-m�
�Ŋv_-r;7�1omm;1|ou�
|o�om;�vb7;ķ�m;-u�|_;� 
back end of the 
1_-vvbvĺ���-1_�|_;�
bolt with the wing 
nut on the top of the 
chassis.

Use a bolt and wing 
m�|�|o�-�-1_�|_;�
o|_;u��Ŋv_-r;7�
connector to the 
other side of the 
1_-vvbvķ�m;-u�|_;�
back end of the 
1_-vvbvĺ���-1_�|_;�
bolt with the wing 
nut on the top of the 
chassis.

1 2

�om|bm�;7��;�|��-];
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$_bv��;_b1Ѵ;��bѴѴ�lo�;� -� |o�� ou� o|_;u� vl-ѴѴ� o0f;1|ķ� �vbm]� |�o�lo|ouv� |o� 7ub�;� |�o�
�_;;Ѵvĺ�
ou�-��;uvbom�o=�-��;_b1Ѵ;�|_-|��v;v�Ɛ�lo|ou�-m7�1-m�|u-mvrou|�vl-ѴѴ�o0f;1|vķ�
|u��0�bѴ7bm]�|_;��;_b1Ѵ;�bm��_-ѴѴ;m];�ŲƔĺ�

	bv1brѴbm-u���ou;��7;-v
• �m]bm;;ubm]�	;vb]m

• �m;u]�

• �oঞom�-m7�"|-0bѴb|�Ĺ�
ou1;v�-m7��m|;u-1ঞomv

�o-ѴĹ�	;vb]m�-m7�0�bѴ7�-��;_b1Ѵ;�|_-|�1-m�1-uu��-�vl-ѴѴ�o0f;1|ĺ

Next Generation 
Science Standards

�u-7;v�ƒŊƔ

�$"ƐŊƐ

�$"ƐŊƑ

�$"ƐŊƒ

Grades 3

�"ƑŊƑ

Grades 4

�"ƒŊƐ

�"ƒŊƒ

�"ƒŊƓ

MS

�"ƑŊƑ

��"ƑŊƒ

�-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v
#4

C H A L L E N G E

Teacher Section

Make a ride 

for one of 

your toys.

*Toy assumes responsibility  

for safety of this vehicle.

4

4
��vl-ѴѴ�|o��ou�o|_;u�vl-ѴѴķ�Ѵb]_|�;b]_|�o0f;1|�|_-|�1-m�C|�om�|_;�1_-vvbv� 

�uķ�|_;�v|�7;m|v�1-m�l-h;�|_;bu�o�m�ľub7;uvĿ�o�|�o=�r-r;u

1 Chassis

Safety Glasses

Ɛ��-�;u���-1h

2 Motors

4 Bolts &
6 Wing Nuts

4 Bushings

ƒŊƓ�!�00;u��-m7v

4 Wheels 
Ő|�o�o=�om;�vb�;ķ�om;�

of another)

1 Axle
Ƒ��Ŋv_-r;7�
Connectors

Ƒ��Ŋ�u-1h;|v

�-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v
#4

C H A L L E N G E

Student Section

"1u;�7ub�;u

M AT E R I A L S  F O R  E A C H  PA I R  O F  S T U D E N T S

H E R E ’ S  H O W 

A D D I T I O N A L  M AT E R I A L S

Use a bolt and wing 
m�|�|o�-�-1_�-m�
�Ŋv_-r;7�1omm;1|ou�
|o�om;�vb7;ķ�m;-u�|_;� 
back end of the 
1_-vvbvĺ���-1_�|_;�
bolt with the wing 
nut on the top of the 
chassis.

Use a bolt and wing 
m�|�|o�-�-1_�|_;�
o|_;u��Ŋv_-r;7�
connector to the 
other side of the 
1_-vvbvķ�m;-u�|_;�
back end of the 
1_-vvbvĺ���-1_�|_;�
bolt with the wing 
nut on the top of the 
chassis.

1 2

�om|bm�;7��;�|��-];
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�_-ѴѴ;m];�ŲƓ�Ŋ��-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v

Turn the chassis 
o�;u�-m7�-�-1_�-m�
�Ŋ0u-1h;|�|o�b|�om�
each side of the front 
end (near label).
��-1_�|_;�0oѴ|v��b|_�
the wing nuts on the 
top of the chassis.

��-1_�-�u�00;u�
band in an X on 
;-1_�o=�|_;��Ŋv_-r;7�
connectors.

�Ѵ-1;�0�v_bm]v�
om�|_;�ঞrv�o=�|_;�
lo|ouv�|_;m�-�-1_�-�
wheel to each motor.

Slide all the red wires 
o�;u�om;�0oѴ|�-m7�-ѴѴ�
|_;�0Ѵ-1h�om;v�o�;u�
another. Secure them 
�b|_�-m�-77bঞom-Ѵ�
wing nut on each 
0oѴ|�Őb|�7o;v�mo|�_-�;�
|o�0;�ঞ]_|őĺ

��-1_�-�lo|ou�|o�
|_;�0o�ol�vb7;v�o=�
;-1_�o=�|_;��Ŋv_-r;7�
connectors with the 
ঞrv�=-1bm]�o�|�-u7vĺ

$�um�|_;��;_b1Ѵ;�o�;u�
and use a rubber 
0-m7�|o�-�-1_�|_;�
0-�;u��r-1h�|o�|_;�
top of the chassis.

�Ѵ-1;�-�|o��om��o�u�
�;_b1Ѵ;ĺ

$�um�om�0-�;u��r-1h�
and watch your toy 
take a ride on your 
�;_b1Ѵ;ĺ

�Ѵ-1;�|_;�-�Ѵ;�
through the holes on 
|_;��Ŋ0u-1h;|v�-m7�
|_;m�-�-1_�0�v_bm]v�
to each end.

��-1_��_;;Ѵv�|o�|_;�
axle.

3 4

5 6

7 8

9 10

• &v;�-�u�00;u�0-m7ķ�b=�m;1;vv-u�ķ�|o�h;;r�|_;��bu;v�-�-��=uol�|_;��_;;Ѵvķ� 
-�Ѵ;ķ�-m7�lo|ouvĺ

• �=�|_;��;_b1Ѵ;�lo�;v�bm�-�1bu1Ѵ;ķ�b|�l;-mv�|_-|�|_;�lo|ouv�-u;�|�umbm]�bm�orrovb|;�
7bu;1ঞomvĺ�$_;�;-vb;v|��-��|o�];|�|_;�lo|ouv�|�umbm]�bm�|_;�v-l;�7bu;1ঞom� 
bv�|o�1-u;=�ѴѴ��u;lo�;�-m7�u;bmv;u|�|_;�|�o��bu;�|-0v�bm|o�|_;�orrovb|;�vѴo|v� 
-|�|_;�0-1h�o=�one�o=�|_;�lo|ouvĺ�$_bv��bѴѴ�u;t�bu;��mv1u;�bm]�|_;�ou-m];�lo|ou�1-vbm]�
|o�-11;vv�|_;��bu;vĺ�";;�ঞmh;ubm]Ѵ-0vĺ1olņ�bu;v�=ou�lou;�bm=oul-ঞomĺ

• 
ou�7bu;1ঞomv�=ou�-�vblrѴ;u��;_b1Ѵ;�|o�lo�;�vl-ѴѴ�o0f;1|vķ�v;;��_-ѴѴ;m];�ŲƔĺ� 
�o|_�o=�|_;v;�v-lrѴ;��;_b1Ѵ;v�1omvbv|;m|Ѵ��lo�;�bm�-�=ou�-u7�7bu;1ঞomĺ

• )_-|�7b7��o��7bv1o�;u�-0o�|��vbm]�|�o�lo|ouv�=ou�|_bv��;_b1Ѵ;ĵ

• �o��7o�|_;�|�o�lo|ouv�ruo7�1;�-�v|-0Ѵ;�v�v|;l�=ou��o�u��;_b1Ѵ;�|o�lo�;�=ou�-u7ĵ

• )_��7o;v��vbm]�omѴ��om;�0-�;u��r-1h��ouh�|o�ro�;u�|_bv��;_b1Ѵ;ĵ

• �-m��o��v_o���o�u�r-u|m;uņ�o�u�|;-1_;u�|_;�1bu1�b|�bm�|_bv��;_b1Ѵ;ĵ

• �v�|_;u;�-m�|_bm]��o���o�Ѵ7�1_-m];�b=��o��|ub;7�|_bv�1_-ѴѴ;m];�-]-bmĵ� 
�v�|_;u;�-m�|_bm]��o���o�Ѵ7�7o�-]-bmĵ

�_-ѴѴ;m];�ŲƓ�Ŋ��-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v

Teacher Tips

Discussion Starters



39Electric Motors Catalyst Challenge Guide: Challenge #4tinkeringlabs.com38

�_-ѴѴ;m];�ŲƓ�Ŋ��-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v

Turn the chassis 
o�;u�-m7�-�-1_�-m�
�Ŋ0u-1h;|�|o�b|�om�
each side of the front 
end (near label).
��-1_�|_;�0oѴ|v��b|_�
the wing nuts on the 
top of the chassis.

��-1_�-�u�00;u�
band in an X on 
;-1_�o=�|_;��Ŋv_-r;7�
connectors.

�Ѵ-1;�0�v_bm]v�
om�|_;�ঞrv�o=�|_;�
lo|ouv�|_;m�-�-1_�-�
wheel to each motor.

Slide all the red wires 
o�;u�om;�0oѴ|�-m7�-ѴѴ�
|_;�0Ѵ-1h�om;v�o�;u�
another. Secure them 
�b|_�-m�-77bঞom-Ѵ�
wing nut on each 
0oѴ|�Őb|�7o;v�mo|�_-�;�
|o�0;�ঞ]_|őĺ

��-1_�-�lo|ou�|o�
|_;�0o�ol�vb7;v�o=�
;-1_�o=�|_;��Ŋv_-r;7�
connectors with the 
ঞrv�=-1bm]�o�|�-u7vĺ

$�um�|_;��;_b1Ѵ;�o�;u�
and use a rubber 
0-m7�|o�-�-1_�|_;�
0-�;u��r-1h�|o�|_;�
top of the chassis.

�Ѵ-1;�-�|o��om��o�u�
�;_b1Ѵ;ĺ

$�um�om�0-�;u��r-1h�
and watch your toy 
take a ride on your 
�;_b1Ѵ;ĺ

�Ѵ-1;�|_;�-�Ѵ;�
through the holes on 
|_;��Ŋ0u-1h;|v�-m7�
|_;m�-�-1_�0�v_bm]v�
to each end.

��-1_��_;;Ѵv�|o�|_;�
axle.

3 4

5 6

7 8

9 10

• &v;�-�u�00;u�0-m7ķ�b=�m;1;vv-u�ķ�|o�h;;r�|_;��bu;v�-�-��=uol�|_;��_;;Ѵvķ� 
-�Ѵ;ķ�-m7�lo|ouvĺ

• �=�|_;��;_b1Ѵ;�lo�;v�bm�-�1bu1Ѵ;ķ�b|�l;-mv�|_-|�|_;�lo|ouv�-u;�|�umbm]�bm�orrovb|;�
7bu;1ঞomvĺ�$_;�;-vb;v|��-��|o�];|�|_;�lo|ouv�|�umbm]�bm�|_;�v-l;�7bu;1ঞom� 
bv�|o�1-u;=�ѴѴ��u;lo�;�-m7�u;bmv;u|�|_;�|�o��bu;�|-0v�bm|o�|_;�orrovb|;�vѴo|v� 
-|�|_;�0-1h�o=�one�o=�|_;�lo|ouvĺ�$_bv��bѴѴ�u;t�bu;��mv1u;�bm]�|_;�ou-m];�lo|ou�1-vbm]�
|o�-11;vv�|_;��bu;vĺ�";;�ঞmh;ubm]Ѵ-0vĺ1olņ�bu;v�=ou�lou;�bm=oul-ঞomĺ

• 
ou�7bu;1ঞomv�=ou�-�vblrѴ;u��;_b1Ѵ;�|o�lo�;�vl-ѴѴ�o0f;1|vķ�v;;��_-ѴѴ;m];�ŲƔĺ� 
�o|_�o=�|_;v;�v-lrѴ;��;_b1Ѵ;v�1omvbv|;m|Ѵ��lo�;�bm�-�=ou�-u7�7bu;1ঞomĺ

• )_-|�7b7��o��7bv1o�;u�-0o�|��vbm]�|�o�lo|ouv�=ou�|_bv��;_b1Ѵ;ĵ

• �o��7o�|_;�|�o�lo|ouv�ruo7�1;�-�v|-0Ѵ;�v�v|;l�=ou��o�u��;_b1Ѵ;�|o�lo�;�=ou�-u7ĵ

• )_��7o;v��vbm]�omѴ��om;�0-�;u��r-1h��ouh�|o�ro�;u�|_bv��;_b1Ѵ;ĵ

• �-m��o��v_o���o�u�r-u|m;uņ�o�u�|;-1_;u�|_;�1bu1�b|�bm�|_bv��;_b1Ѵ;ĵ

• �v�|_;u;�-m�|_bm]��o���o�Ѵ7�1_-m];�b=��o��|ub;7�|_bv�1_-ѴѴ;m];�-]-bmĵ� 
�v�|_;u;�-m�|_bm]��o���o�Ѵ7�7o�-]-bmĵ

�_-ѴѴ;m];�ŲƓ�Ŋ��-h;�-�!b7;�=ou��m;�o=�+o�u�$o�v
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