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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=22 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=24 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=27 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=31 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=34 
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Zero-speed switch contacts 

�� ����-6**,/* 74� �/5,��-6**,/*



� ��

%061�&0=>�	�

An interactive H5P element has been excluded from this version of the text. You can view it online here: 
https://opentextbc.ca/basicmotorcontrol/?p=36#h5p-1 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=45 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=53 

Switches
�I<>8I;C<JJ�F=�K?<@I�ELD9<I�F=�contacts�8E;�K?IFN�GFJ@K@FEJ
�:8E�9<�:FEKIFCC<;�@E�FE<�F=�KNF�
N8PJ��/?<�=@IJK�8E;�DFJK�F9M@FLJ�@J�D8EL8CCP
�N?<I<9P�8�G<IJFE�FI�FG<I8KFI�G?PJ@:8CCP�DFM<J�K?<�
FG<I8K@E>�?8E;C<�F=�K?<�JN@K:?
�:?8E>@E>�K?<�JK8K<�F=�@KJ�:FEK8:KJ��/?<�J<:FE;�:8K<>FIP�@J�KF�
8LKFD8K@:8CCP�:FEKIFC�K?<�JN@K:?�M@8�JFD<�JFIK�F=�process variable��

(8EP�GIF:<JJ<J�I<HL@I<�8LKFD8K@:�JN@K:?@E>
�@E;<G<E;<EK�F=�?LD8E�FG<I8KFIJ�=FI�J8=<KP
�8::LI8:P
�8E;�
<==@:@<E:P��!FI�@EJK8E:<
�DFKFIJ�8I<�F=K<E�:FEKIFCC<;�9P�N?8K�8I<�BEFNE�8J�pilot devices�K?8K�J<EJ<�
<OK<IE8C�:FE;@K@FEJ�8E;�GIFM@;<�KNF�N@I<�:FEKIFC��

/?<I<�8I<�E<8ICP�C@D@KC<JJ�GIF:<JJ�M8I@89C<J�N?@:?�:8E�9<�DFE@KFI<;�9P�G@CFK�;<M@:<J
�JL:?�8J�C@HL@;�
C<M<C
�GIFO@D@KP
�K<DG<I8KLI<
�8E;�GI<JJLI<��

�CC�G@CFK�;<M@:<J�J?8I<�K?<�J8D<�KNF�JK<G�GIF:<JJ��

��� .<EJ<�<OK<IE8C�@EGLK��

��� �?8E><�K?<�JK8K<�F=�<C<:KI@:8C�:FEK8:KJ��

/?@J�K<OK�N@CC�=F:LJ�D8@ECP�FE�K?<�J<:FE;�F=�K?<J<�KNF�JK8><J
�8J�K?<�:FEE<:K@FE�F=�<C<:KI@:8C�:FEK8:KJ�
@EKF�FLI�control circuits�@J�N?<I<�N<�N@CC�J<<�K?<�DFJK�LK@C@KP�=FI�FLI�G@CFK�;<M@:<J��$E;<<;�8E�<EK@I<�
K<OK9FFB�:FLC;�9<�NI@KK<E�89FLK�K?<�D8EP�KPG<J�8E;�:FE=@>LI8K@FEJ�F=�M8I@FLJ�G@CFK�;<M@:<J
�9LK�K?@J�@J�
9<PFE;�K?<�J:FG<�F=�K?@J�9FFB��$EJK<8;
�N<�N@CC�<O8D@E<�J@DGC<�:FEKIFC�;<M@:<J�K?8K�I<JGFE;�KF�K?<�
:FE;@K@FE�F=�8�GIF:<JJ�M8I@89C<�JL:?�8J�K<DG<I8KLI<
�GI<JJLI<
�C@HL@;�C<M<C
�=CFN
�GFJ@K@FE�FI�GIFO@D@KP�
9P�8:K@M8K@E>�8�J<K�F=�:FEK8:KJ��

�69,>�%A4>.30=�

!CF8K�JN@K:?<J
�8CJF�BEFNE�8J�C@HL@;�C<M<C�JN@K:?<J
�8I<�G@CFK�;<M@:<J�LJ<;�GI@D8I@CP�@E�GLDG�DFKFI�
8GGC@:8K@FEJ�KF�I<JGFE;�KF�:?8E><J�@E�C@HL@;�C<M<C��/?<I<�8I<�D8EP�;@==<I<EK�KPG<J�F=�=CF8K�JN@K:?<J
�9LK�

�


https://opentextbc.ca/basicmotorcontrol/?p=53#pb-interactive-content
https://opentextbc.ca/basicmotorcontrol/?p=53#pb-interactive-content


K?<�J@DGC<JK�D<:?8E@:8C�8II8E><D<EK�@J�8�G@MFK<;�8ID�K?8K�?8J�K?<�<C<:KI@:8C�:FEK8:KJ�=8JK<E<;�8K�FE<�
<E;�8E;�8�IF;�:FEE<:K<;�KF�8�=CF8K�8K�K?<�FK?<I���J�K?<�N8K<I�C<M<C�I@J<J�FI�=8CCJ
�K?<�=CF8K�DFM<J�N@K?�K?<�
N8K<I�C<M<C�8E;�K?<�:FEK8:KJ�:?8E><�K?<@I�JK8K<�8::FI;@E>CP��

!FI�KPG@:8C�K8EB�=@CC@E>�J<IM@:<J
�=CF8K�JN@K:?<J�:CFJ<�K?<@I�<C<:KI@:8C�:FEK8:KJ�8K�8�CFN�C@HL@;�C<M<C�8E;�
FG<E�8K�8�?@>?�C<M<C
�N?@C<�=FI�JLDG�GLDG�GLIGFJ<J
�K?<�=CF8K�JN@K:?�:CFJ<J�K?<�:@I:L@K�8K�8�?@>?�C@HL@;�
C<M<C�8E;�FG<EJ�K?<�:@I:L@K�8K�8�CFN�C@HL@;�C<M<C��

&07:0< ,>?<0�%A4>.30=�

/ <DG<I8KLI<�JN@K:?<J�8I<�LJ<;�KF�GIFM@;<�8LKFD8K@:�:FEKIFC�@E�?<8K@E>�8E;�:FFC@E>�JPJK<DJ��.@DGC<�
K?<IDFJK8KJ�F=K<E�LJ<�8�:F@C<;�9@D<K8CC@:�<C<D<EK�KF�8:K@M8K<�8�JN@K:?�:FEK8:K��/?@J�@J�JL==@:@<EK�=FI�K?<�
J@DGC<�?<8K@E>�8E;�:FFC@E>�F=�IFFDJ��

!FI�@E;LJKI@8C�GIF:<JJ<J�K?8K�I<HL@I<�DFE@KFI@E>�F=�D8K<I@8C�K<DG<I8KLI<
�8�I<DFK<�9LC9�K<DG<I8KLI<�
JN@K:?�@J�F=K<E�LJ<;��/?<�9LC9�@J�GC8:<;�@EJ@;<�K?<�D<;@LD�KF�9<�D<8JLI<;�8E;�@J�C@EB<;�M@8�8�:8G@CC8IP�
KL9<�KF�8�9<CCFNJ���J�K?<�K<DG<I8KLI<�F=�K?<�=CL@;�@E�K?<�9LC9�I@J<J
�@KJ�MFCLD<�<OG8E;J�8E;�:8LJ<J�8E�
@EK<IE8C�GI<JJLI<�:?8E><��/?@J�:?8E><�@E�GI<JJLI<�I<JLCKJ�@E�K?<�DFM<D<EK�F=�K?<�9<CCFNJ
�8:K@M8K@E>�8�
J<K�F=�JN@K:?�:FEK8:KJ��

"<0==?<0�%A4>.30=�

��GI<JJLI<�JN@K:?�@J�8�;<M@:<�K?8K�@J�LJ<;�KF�J<EJ<�8�I@J<�FI�=8CC�@E�GI<JJLI<�8E;�@J�LJL8CCP�G@G<�
:FEE<:K<;�KF�K?<�M<JJ<C�:FEK8@E@E>�K?<�D<;@LD��JL:?�8J�N8K<I
�JK<8D
�8@I
�FI�>8J��K?8K�FG<I8K<J�K?<�
JN@K:?��+I<JJLI<�JN@K:?<J�8I<�:FDDFECP�LJ<;�8J�J8=<KP�;<M@:<J�KF�GIFK<:K�JPJK<D�<HL@GD<EK�=IFD�<@K?<I�
;8E><IFLJCP�?@>?�GI<JJLI<�FI�CFN�GI<JJLI<��

2?<E�;<8C@E>�N@K?�GI<JJLI<�:FEKIFCJ
�K?<�K<ID�W:LK�@EX�I<=<IJ�KF�K?<�GI<JJLI<�F=�K?<�JPJK<D�N?<E�K?<�
JN@K:?�:CFJ<J
�8E;�K?@J�EFID8CCP�8GGC@<J�KF�;<:I<8J@E>�GI<JJLI<��/?<�K<ID�W:LK�FLKX�I<=<IJ�KF�K?<�
GI<JJLI<�F=�K?<�JPJK<D�N?<E�K?<�JN@K:?�FG<EJ�8E;�EFID8CCP�8GGC@<J�KF�@E:I<8J@E>�GI<JJLI<��

2?@C<�K?<�I8E><�F=�8�GI<JJLI<�JN@K:?�;<J:I@9<J�K?<�FM<I8CC�GI<JJLI<�FM<I�N?@:?�K?<�JN@K:?�:8E�FG<I8K<
�

�� ����0..0/ �,-05 �( 7,&(4



K?<�J<EJ@K@M@KP�F=�@KJ�:FEK8:KJ�:8E�LJL8CCP�9<�8;ALJK<;�8E;�K?<�;@==<I<EK@8C�;<J:I@9<J�K?<�;@==<I<E:<�
9<KN<<E�K?<�:LK�@E�8E;�K?<�:LK�FLK�GI<JJLI<�F=�K?<�JN@K:?��

�69A�%A4>.30=�

��=CFN�JN@K:?�@J�8:K@M8K<;�9P�K?<�DFM<D<EK�F=�<@K?<I�C@HL@;�FI�8@I�K?IFL>?�8�G@G<�FI�;L:K��!FI�<O8DGC<
�
KF�<EJLI<�K?8K�?<8K@E>�<C<D<EKJ�8I<�EFK�<E<I>@Q<;�@=�8@I�FI�N8K<I�@J�EFK�=CFN@E>�8:IFJJ�?<8K�<O:?8E><IJ
�8�
=CFN�JN@K:?�D@>?K�9<�LK@C@Q<;��

��J@DGC<�KPG<�F=�=CFN�JN@K:?�LJ<J�8�G@MFK<;�8ID�N@K?�:FEK8:KJ�8K�FE<�<E;�8E;�8�G8;;C<�FE�K?<�FK?<I
�
N?@:?�@J�@EJ<IK<;�@EKF�8�G@G<�JF�K?8K�K?<�=CFN�F=�=CL@;�8:K@M8K<J�8�J<K�F=�<C<:KI@:8C�:FEK8:KJ��

�0.3,84.,6��474>�%A4>.30=�

(<:?8E@:8C�C@D@K�JN@K:?<J�8I<�:FDDFECP�LJ<;�KF�GI<M<EK�FM<I�KI8M<C�@E�<C<M8KFIJ�8E;�8CFE>�:FEM<PFI�
9<CKJ��/?<�FG<I8K@FE�F=�8�C@D@K�JN@K:?�I<C@<J�FE�8E�<OK<IE8C�=FI:<�JKI@B@E>�8E�FG<I8K@E>�8ID�FI�C<M<I
�
N?@:?�@E�KLIE�8:K@M8K<J�8�J<K�F=�:FEKIFC�:FEK8:KJ��*E:<�K?<�=FI:<�@J�I<DFM<;
�K?<�FG<I8K@E>�8ID�I<KLIEJ�KF�
@KJ�EFID8C�GFJ@K@FE�8E;�K?<�:FEK8:KJ�I<J<K��

.G<:@8C�KPG<J�F=�C@D@K�JN@K:?<J�:8E�GIFM@;<�8�D8@EK8@E<;�:FEK8:K�8:K@FE
�N?<I<9P�K?<�:FEK8:KJ�I<D8@E�@E�
K?<@I�:?8E><;�GFJ@K@FE�<M<E�8=K<I�K?<�@E@K@8C�=FI:<�@J�I<DFM<;�=IFD�K?<�8:K@M8K@FE�8ID��/?<J<�KPG<J�F=�
C@D@K�JN@K:?<J�E<<;�KF�9<�I<J<K�9<KN<<E�LJ<J
�LJL8CCP�9P�J@DGCP�DFM@E>�K?<�FG<I8K@E>�D<:?8E@JD�@E�K?<�
FGGFJ@K<�;@I<:K@FE��

'@D@K�JN@K:?�:FEK8:KJ�8I<�=I<HL<EKCP�LJ<;�@E�8GGC@:8K@FEJ�N?<I<�normally open contacts�8I<�
D<:?8E@:8CCP�?<C;�:CFJ<;
�FI�normally closed contacts�8I<�D<:?8E@:8CCP�?<C;�FG<E���FEKIFC�
J:?<D8K@:J�LJL8CCP�;@JGC8P�JPD9FCJ�KF�@E;@:8K<�K?<�JK8K<�F=�K?<�JN@K:?�:FEK8:KJ�N?<E�K?<�JPJK<D�@J�@E�K?<�
WF==X�:FE;@K@FE��!FI�<O8DGC<
�K?<�JPD9FC�=FI�8�WEFID8CCP�FG<E�?<C;�:CFJ<;X�C@D@K�JN@K:?�@E;@:8K<J�K?8K�
K?<�:FEK8:KJ�?8M<�9<<E�N@I<;�EFID8CCP�FG<E
�9LK�N?<E�K?<�:@I:L@K�@J�GLK�@EKF�@KJ�EFID8C�F==�JK8K<
�G8IK�F=�
K?<�D8:?@E<�B<<GJ�K?<�:FEK8:K�?<C;�:CFJ<;��

*K?<I�KPG<J�F=�G@CFK�;<M@:<J
�JL:?�8J�K?FJ<�LJ<;�@E�GI<JJLI<�8E;�=CFN�JN@K:?<J
�:8E�9<�:FE=@>LI<;�@E�8�
J@D@C8I�N8P
�9LK�@K�@J�J<<E�DFJK�F=K<E�N@K?�D<:?8E@:8C�C@D@K�JN@K:?<J��

�,-05 �( 7,&(4�����



"<9B474>C�%A4>.30=�

��GIFO@D@KP�JN@K:?�@J�8�KPG<�F=�C@D@K�JN@K:?�K?8K�;F<J�EFK�I<HL@I<�G?PJ@:8C�:FEK8:K�@E�FI;<I�KF�=LE:K@FE�
9LK�I8K?<I�J<EJ<J�K?<�GI<J<E:<�F=�G8IK@:LC8I�D8K<I@8CJ��/?<I<�8I<�K?I<<�D8@E�JKPC<J�F=�GIFO@D@KP�JN@K:?<J
�
<8:?�I<CP@E>�FE�;@==<I<EK�G?PJ@:8C�G?<EFD<EFE�KF�FG<I8K<��

�8/?.>4@0�:<9 B474>C�=A4>.3�

$E;L:K@M<�GIFO@D@KP�JN@K:?<J�;<K<:K�K?<�GI<J<E:<�F=�9FK?�=<IIFLJ�8E;�EFE�
=<IIFLJ�D<K8CJ��=<IIFLJ�I<=<IJ�KF�D8K<I@8CJ�:FEK8@E@E>�@IFE���/?<P�I<CP�FE�K?<�
:I<8K@FE�8E;�DFE@KFI@E>�F=�8E�<C<:KIFD8>E<K@:�=@<C;���E�<O8DGC<�@J�KI8==@:�
J<EJFIJ�<D9<;;<;�@EKF�K?<�G8M<D<EK�K?8K�J<EJ<�K?<�GI<J<E:<�F=�K?<�D<K8CC@:�
9F;P�F=�K?<�:8I�8E;�:FEKIFC�K?<�J@>E8C�8:K@FE�F=�K?<�KI8==@:�C@>?KJ��

�,:,.4>4@0�:<9 B474>C�=A4>.3�

�8G8:@K@M<�GIFO@D@KP�JN@K:?<J�;<K<:K�K?<�GI<J<E:<�F=�8CDFJK�8EP�D8K<I@8C��
/?<P�I<CP�FE�K?<�:I<8K@FE�8E;�;<K<:K@FE�F=�8E�<C<:KIFJK8K@:�=@<C;�� O8DGC<J�
@E:CL;<�K?<�@EK<I8:K@M<�KFL:?�J:I<<E�F=�8CDFJK�<M<IP�DF;<IE�<C<:KIFE@:�
;<M@:<
�@E:CL;@E>�JD8IK�G?FE<J�8E;�K89C<KJ��

�FK?�@E;L:K@M<�8E;�:8G8:@K@M<�KPG<J�F=�GIFO@D@KP�J<EJFIJ�LJ<�8E�FJ:@CC8KFI�:@I:L@K�KF�><E<I8K<�8�J<EJ@E>�
=@<C;�8E;�J<I@<J�F=�JFC@;�JK8K<�;<M@:<J�KF�J<EJ<�8EP�:?8E><�@E�K?<�=@<C;
�N?@:?�@E�KLIE�8:K@M8K<J�8�J<K�F=�
<OK<IE8C�:FEK8:KJ��

"39>9060.><4.�=A4>.3�

+?FKF<C<:KI@:�JN@K:?<J�8I<�GIFO@D@KP�JN@K:?<J�N?@:?�<D@K�8E;�;<K<:K�8�9<8D�F=�C@>?K�=IFD�8E�@E=I8I<;�
' ���$=�K?<�9<8D�@J�@EK<IILGK<;�FI�@EK<I=<I<;�N@K?
�K?@J�@J�J<EJ<;�9P�K?<�I<:<@M<I�8E;�8�J@>E8C�@J�J<EK�KF�
8EFK?<I�J<I@<J�F=�JFC@;�JK8K<�;<M@:<J
�N?@:?�@E�KLIE�K?<E�FG<I8K<�8�J<K�F=�:FEK8:KJ�� O8DGC<J�@E:CL;<�K?<�
J<EJFIJ�FE�8LKFD8K@:�;FFIJ
�@E:CL;@E>�<C<M8KFI�;FFIJ
�8J�N<CC�8J�KFL:?C<JJ�=8L:<KJ�K?8K�8:K@M8K<�
N?<E<M<I�8�G<IJFE�GC8:<J�K?<@I�?8E;J�@E�K?<�J@EB�KF�9<�N8J?<;��

	� ����0..0/ �,-05 �( 7,&(4



� ��

+0<9�%:00/�%A4>.3�

�C@:B�GC8P�FE�K?<�=FCCFN@E>�8L;@F�GC8P<I�KF�C@JK<E�8CFE>�8J�PFL�I<8;�K?@J�J<:K@FE��

A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=55 
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Zero-speed switch contacts. 

	� ���#(30��1((' �8,5&+



	� ��

%061�&0=>�
�

An interactive H5P element has been excluded from this version of the text. You can view it online here: 
https://opentextbc.ca/basicmotorcontrol/?p=57#h5p-2 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=60 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=66 
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Bimetallic contact in a normally closed position 
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Bimetallic strip in open position 
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Solder pot closed contacts 
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Solder pot open contacts 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=66 
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NEMA motor starter 
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IEC motor starter with overload relay 
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Contactor coil de-energized 

Contactor coil energized 
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Combination starter 
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NEMA Forward Reverse motor starter with OLR 
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Forward/Reverse power circuit 
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Reversal of three-phase motor rotation 
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�N?@:?�8I<�K?<E�N@I<;�@E�series�N@K?�K?<�FGGFJ@K<�
;@I<:K@FEYJ�:F@C�KF�8:K�8J�8E�electrical interlock��/?@J�D<8EJ�K?8K�@=�K?<�:F@C�K?8K�;I@M<J�K?<�DFKFI�@E�K?<�
=FIN8I;�;@I<:K@FE�@J�<E<I>@Q<;
�8�EFID8CCP�:CFJ<;�J<K�F=�:FEK8:KJ�N@I<;�@E�J<I@<J�N@K?�K?<�I<M<IJ<�:F@CJ�
N@CC�GI<M<EK�K?8K�:F@C�=IFD�9<@E>�<E<I>@Q<;�8J�CFE>�8J�K?<�=FIN8I;�:F@C�I<D8@EJ�<E<I>@Q<;��

A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=80 
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Control relays�8I<�D8>E<K@:�;<M@:<J�K?8K�8I<�LJ<;�KF�I<DFK<CP�JN@K:?�CF8;J��/?<P�8I<�=LE:K@FE8CCP�
@;<EK@:8C�KF�8�D8>E<K@:�motor starter
�J8M<�K?8K�:FEKIFC�I<C8PJ�C8:B�horsepower-rated contacts�8E;�
9L@CK�@E�overload�GIFK<:K@FE��

Control relay. 

.@E:<�D8>E<K@:�DFKFI�JK8IK<IJ�8I<�C@D@K<;�@E�K?<�ELD9<I�F=�auxiliary electrical contacts
�:FEKIFC�I<C8PJ�
8I<�LJ<;�N?<I<�8;;@K@FE8C�:FEK8:KJ�8I<�I<HL@I<;�KF�JN@K:?�CFN�C<M<C�:LII<EK�CF8;J�JL:?�8J�pilot lights
�
DFKFI�JK8IK<IJ
�FI�FK?<I�I<C8PJ��

.FD<�:FEKIFC�I<C8PJ�8I<�K?<�C8K:?@E>�KPG<�I<C8P
�@E�K?8K�8=K<I�<E<I>@Q@E>�K?<�:F@C
�K?<�I<C8P�:FEK8:KJ�
I<D8@E�D<:?8E@:8CCP�C8K:?<;�@E�K?<�:CFJ<;�GFJ@K@FE
�<M<E�8=K<I�GFN<I�@J�I<DFM<;�=IFD�K?<�:F@C��/F�FG<E�
K?<�I<C8P�:FEK8:KJ
�K?<�:F@C�I<HL@I<J�K?<�DFD<EK8IP�<E<I>@Q8K@FE�F=�8�J<:FE;�:F@C�KF�LEC8K:?�K?<�:F@C��

/?<�8;M8EK8><�F=�K?@J�KPG<�F=�I<C8P�@J�K?8K�@K�@J�EFK�E<:<JJ8IP�KF�B<<G�K?<�:F@C�:FEK@ELFLJCP�<E<I>@Q<;
�
N?@:?�I<JLCKJ�@E�HL@<K<I�FG<I8K@FE�8E;�C<JJ�:LII<EK�;I8NE�=IFD�K?<�JFLI:<��

��



A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=83 
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Pneumatic-timing relays. 

2?<E<M<I�8�DFKFI�@J�JK8IK<;
�@K�;I8NJ�8E�@E@K@8C�inrush curr ent��$=�J<M<I8C�DFKFIJ�8I<�KF�9<�JK8IK<;�
J@DLCK8E<FLJCP
�K?<J<�:FD9@E<;�@EILJ?�:LII<EKJ�:FLC;�:8LJ<�C@E<�;@JKLI98E:<J�K?IFL>?FLK�K?<�JPJK<D�
8E;�:8LJ<�EL@J8E:<�KI@GG@E>�F=�overcurr ent�;<M@:<J��

$=�KNF�FI�DFI<�DFKFIJ�8I<�:FEKIFCC<;�=IFD�K?<�J8D<�pushbutton�JK8K@FE
�@K�D8P�9<�;<J@I89C<�KF�GIFM@;<�
8�K@D<�@EK<IM8C�9<KN<<E�K?<@I�JK8IK@E>��*E<�F=�K?<�N8PJ�K?8K�N<�:8E�8::FDGC@J?�K?@J�@J�KF�LJ<�K@D@E>�
I<C8PJ��

/ @D<IJ�8I<�J@D@C8I�@E�:FEJKIL:K@FE�KF�control relays�@E�K?<�J<EJ<�K?8K�K?<P�?8M<�8�CFN�MFCK8><�armatur e 
8E;�:F@C�K?8K�FG<EJ�FI�:CFJ<J�8�J<K�F=�contacts�N?<E�<E<I>@Q<;��/?<�;@JK@E:K@M<�HL8C@KP�F=�K@D<IJ�@J�K?<�
8;;@K@FE�F=�JFD<�JFIK�F=�;<C8P�D<:?8E@JD�K?8K�GI<M<EKJ�K?<�auxiliary contacts�=IFD�:?8E>@E>�K?<@I�
JK8K<�=FI�JFD<�GI<�J<K�8DFLEK�F=�K@D<��

/ @D<IJ�:FD<�@E�KNF�:C8JJ<J��*E�;<C8P�K@D<IJ�8E;�F==�;<C8P�K@D<IJ��

�	
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On-delay timer contacts 

/?<J<�8I<�:FDDFECP�LJ<;�@E�:@I:L@KJ�N?<I<�N<�D@>?K�N8EK�KF�JK8IK�KNF�DFKFIJ�=IFD�K?<�J8D<�
GLJ?9LKKFE�JK8K@FE�9LK�N@K?�8�JC@>?K�;<C8P�KF�D@E@D@Q<�C@E<�;@JKLI98E:<J�;L<�KF�@EILJ?��/?<�K@D@E>�
:FEK8:KJ�=FI�K?<�FE�;<C8P�K@D<I�:8E�9<�<@K?<I�normally open, timed to close (NOTC)
�FI�normally 
closed, timed to open (NCTO)��

*E�;<C8P�K@D<IJ�;<C8P�K?<@I�8:K@FE�N?<E�K?<�:F@C�@J�<E<I>@Q<;�8E;�I<M<IK�KF�K?<@I�FI@>@E8C�JK8K<�@EJK8EKCP�
N?<E�;<�<E<I>@Q<;��.FD<�K@D<IJ�N@CC�?8M<�@EJK8EK8E<FLJ�:FEK8:KJ�@E�8;;@K@FE�KF�K?<@I�K@D<;�:FEK8:KJ��

2?<E�CFFB@E>�8K�K?<�J:?<D8K@:�JPD9FC�=FI�K@D<;�:FEK8:KJ
�K?<�8IIFN?<8;�@E;@:8K<J�K?<�;@I<:K@FE�F=�K?<�
K@D@E>�8:K@FE��.FD<�schematic drawings�J?FN�K@D<;�:FEK8:KJ�8J�@EJK8EK8E<FLJ�:FEK8:KJ�@;<EK@=@<;�
N@K?�K?<@I�K@D@E>�9<?8M@FI��

�
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Off-delay timer contacts 

/?<J<�8I<�:FDDFECP�LJ<;�@E�:@I:L@KJ�N?<I<�N<�D@>?K�N8EK�KF�JKFG�KNF�DFKFIJ�=IFD�K?<�J8D<�
GLJ?9LKKFE�JK8K@FE�9LK�8CCFN�K?<�J<:FE;�DFKFI�KF�ILE�=FI�8E�8;;@K@FE8C�G<I@F;�F=�K@D<��/?@J�8II8E><D<EK�
@J�:FDDFECP�LJ<;�@E�=LIE8:<�#1���JPJK<DJ�8E;�:FEM<PFI�9<CK�:@I:L@KJ��/?<�K@D@E>�:FEK8:KJ�=FI�K?<�
F==�;<C8P�K@D<I�:8E�9<�<@K?<I�EFID8CCP�FG<E
�K@D<;�KF�FG<E��)*/*�
�FI�EFID8CCP�:CFJ<;
�K@D<;�KF�:CFJ<�
�)�/����

*==�;<C8P�K@D<IJ�:?8E><�K?<@I�FI@>@E8C�JK8K<�@EJK8EKCP�N?<E�<E<I>@Q<;���E;�;<C8P�K?<@I�8:K@FE�N?<E�K?<�
:F@C�@J�;<�<E<I>@Q<;��.FD<�K@D<IJ�N@CC�?8M<�@EJK8EK8E<FLJ�:FEK8:KJ�@E�8;;@K@FE�KF�K?<@I�K@D<;�:FEK8:KJ��

2?<E�CFFB@E>�8K�K?<�J:?<D8K@:�JPD9FC�=FI�K@D<;�:FEK8:KJ�K?<�8IIFN?<8;�@E;@:8K<J�K?<�;@I<:K@FE�F=�K?<�
K@D@E>�8:K@FE��

.FD<�J:?<D8K@:�;I8N@E>J�J?FN�K@D<;�:FEK8:KJ�8J�@EJK8EK8E<FLJ�:FEK8:KJ�@;<EK@=@<;�N@K?�K?<@I�K@D@E>�
9<?8M@FI��

�0503 �5$35(34$/' �0/5$&5034�����
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An interactive H5P element has been excluded from this version of the text. You can view it online here: 
https://opentextbc.ca/basicmotorcontrol/?p=90#h5p-3 

$=�LJ@E>�K?<�GI@EK
�+�!
�FI�<�FFB�:FGP�F=�K?@J�9FFB
�E8M@>8K<�KF�K?<�89FM<�C@EB�KF�:FDGC<K<�K?<�HL@Q��
#FN<M<I
�K?<�HL@Q�HL<JK@FEJ�8I<�8CJF�GIFM@;<;�8K�K?<�<E;�F=�K?<�9FFB�=FI�F==C@E<�LJ<��*==C@E<��FG@<J�F=�
�?8GK<I�,L@QQ<J�

�
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�!�

�4,2< ,7=�

'<8IE@E>�*9A<:K@M<J�

�=K<I�JKL;P@E>�K?@J�J<:K@FE
�JKL;<EKJ�J?FLC;�9<�89C<�KF��

S� �<J:I@9<�:FDDFE�D<K?F;J�F=�;I8N@E>�GFN<I�8E;�:FEKIFC�:@I:L@KJ��

S� �<J:I@9<�K?<�;@==<I<EK�8GGC@:8K@FEJ�F=�J:?<D8K@:�8E;�N@I@E>�;@8>I8DJ��

S� �GGCP�8�ELD9<I@E>�JPJK<D�KF�:FEM<IK�=IFD�FE<�JKPC<�F=�;@8>I8D�KF�8EFK?<I��

S� $;<EK@=P�8E;�:FEE<:K�K?I<<�G?8J<�E@E<�C<8;�2P<�8E;��<CK8�NFLE;�DFKFIJ��

��
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*E<�F=�K?<�DFJK�=I<HL<EKCP�LJ<;�;@8>I8DJ�@E�DFKFI�:FEKIFC�NFIB�@J�K?<�C8;;<I�;@8>I8D
�8CJF�BEFNE�8J�8�
schematic diagram��/?@J�;@8>I8DJ�LJ<J�JPD9FCJ�KF�@;<EK@=P�:FDGFE<EKJ�8E;�@EK<I:FEE<:K@E>�C@E<J�KF�
;@JGC8P�K?<�<C<:KI@:8C�:FEK@EL@KP�F=�8�:@I:L@K��

'8;;<I�;@8>I8DJ�J?FN�?FN�8�:@I:L@K�NFIBJ�CF>@:8CCP�8E;�<C<:KI@:8CCP��2?<E�KIFL9C<J?FFK@E>�FI�
;<J@>E@E>�control circuits
�N<�LJ<�WC8;;<IX�FI�WJ:?<D8K@:X�;@8>I8DJ�KF�I<GI<J<EK�?FN�K?<�:@I:L@K�NFIBJ�
9LK�K?<J<�;@8>I8DJ�;F�EFK�J?FN�?FN�<HL@GD<EK�@J�G?PJ@:8CCP�C8@;�FLK
�EFI�;F�K?<P�I<GI<J<EK�?FN�K?@E>J�
8I<�N@I<;�W@E�K?<�I<8C�NFIC;�X�/NF�:FDGFE<EKJ�D@>?K�9<�I@>?K�E<OK�KF�<8:?�FK?<I�FE�K?<�C8;;<I�;@8>I8D�
8E;����D<KI<J�8G8IK�@E�K?<�I<8C�NFIC;��

Schematic drawing 

Wiring diagrams
�8CJF�:8CC<;�:FEE<:K@FE�;@8>I8DJ
�?FN<M<I
�;F�J?FN�?FN�<HL@GD<EK�@J�C8@;�FLK�8E;�
K?<�:FEE<:K@FEJ�9<KN<<E�K?<D����N@I@E>�;@8>I8D�J?FNJ�K?<�I<C8K@M<�C8PFLK�F=�K?<�:FDGFE<EKJ�8E;�K?<�
N@I<�:FEE<:K@FEJ�9<KN<<E�K?<D��/?@J�KPG<�F=�;@8>I8D�J?FNJ�K?<�G?PJ@:8C�I<C8K@FE�F=�8CC�;<M@:<J�@E�K?<�
JPJK<D
�K?<�:FE;L:KFI�K<ID@E8K@FEJ�9<KN<<E�K?<J<�;<M@:<J
�8E;�8I<�:FDDFECP�LJ<;�@E�DFKFI�:FEKIFC�
@EJK8CC8K@FEJ��

��



Wiring diagram 
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Control circuits�:8E�I8E><�=IFD�K?<�M<IP�J@DGC<�KF�K?<�<OKI<D<CP�:FDGC<O��Ladder diagrams�J?FN�
?FN�8�JPJK<D�NFIBJ�8E;�8I<�LJ<;�=FI�KIFL9C<J?FFK@E>�GLIGFJ<J��Wiring diagrams�J?FN�N?<I<�
<HL@GD<EK�@J�8E;�?FN�@K�@J�:FEE<:K<;��

�<@E>�89C<�KF�:FEM<IK�=IFD�FE<�JKPC<�F=�;@8>I8D�KF�K?<�FK?<I�@J�8E�<JJ<EK@8C�JB@CC�=FI�<C<:KI@:@8EJ�8E;�
G<FGC<�NFIB@E>�N@K?�:FEKIFC�:@I:L@KJ��/F�8::FDGC@J?�K?@J
�N<�LJ<�8�J@DGC<�numbering system��

/?<�ELD9<I@E>�JPJK<D�@J�8�N8P�F=�@;<EK@=P@E>�8E;�WE8D@E>X�<8:?�electrically common�GF@EK�@E�8�
:@I:L@K����N@I<�@J�:FEJ@;<I<;�W<C<:KI@:8CCP�:FDDFEX�N@K?�8EFK?<I�N@I<�@=�K?<P�J?8I<�8�;@I<:K�<C<:KI@:8C�
:FEE<:K@FE�N@K?�EF�switches�FI�CF8;J�9<KN<<E�K?<D��

�FEJ@;<I�K?<�:@I:L@K�9<CFN��

A three-wire numbered circuit 

$K�@J�8�J@DGC<�K?I<<�N@I<�:@I:L@K�N@K?�J@E>C<�JKFG�8E;�JK8IK�pushbuttons��.@E>C<�G?8J<�GFN<I�@J�JLGGC@<;�
=IFD�'@E<J���8E;���8E;�8�DFKFI�:F@C�@J�K?<�CF8;��

.K8IK@E>�8K�'@E<��
�N<�C89<C�K?<�=@IJK�N@I<�W��X�2?<E�N<�ALDG�K?IFL>?�K?<�=@IJK�;<M@:<
��K?<�normally 
closed�JKFG�9LKKFE��N<�ALDG�LG�KF�K?<�E<OK�ELD9<I��2 @I<J���8E;���8I<�EFK�<C<:KI@:8CCP�:FDDFE��
�FD@E>�FLK�F=�K?<�JKFG�9LKKFE�N@K?�N@I<�ELD9<I��
�N<�8I<�>F@E>�KF�KNF�;@==<I<EK�GC8:<J��/?<�=@IJK�@J�K?<�
normally open�JK8IK�GLJ?9LKKFE
�K?<�FK?<I�@J�K?<�EFID8CCP�FG<E�@EJK8EK8E<FLJ�:FEK8:K��.@E:<�K?<I<�8I<�
EF�CF8;J�FI�;<M@:<J�9<KN<<E�K?<�CF8;�J@;<�F=�K?<�JKFG�9LKKFE
�K?<�C@E<�J@;<�F=�K?<�JK8IK�9LKKFE
�8E;�K?<�
?FC;@E>�:FEK8:K
�K?<J<�GF@EKJ�8I<�:FEJ@;<I<;�<C<:KI@:8CCP�:FDDFE�8E;�:8E�8CC�J?8I<�K?<�J8D<�ELD9<I��
%LDG@E>�K?IFL>?�K?<J<�;<M@:<J
�N@I<�ELD9<I���@J�:FEE<:K<;�KF�K?<�CF8;�J@;<�F=�9FK?�EFID8CCP�FG<E�
;<M@:<J�8E;�K?<�motor starter�@KJ<C=
�8E;�JF�K?<J<�K?I<<�GF@EKJ�8I<�8CJF�<C<:KI@:8CCP�:FDDFE��

*E:<�K?<�:FEKIFC�:@I:L@K�?8J�9<<E�ELD9<I<;
�N<�:8E�LJ<�K?8K�@E=FID8K@FE�KF�?<CG�:FDGC<K<�N@I@E>�
;@8>I8DJ�FI�;<K<ID@E<�K?<�ELD9<I�F=�:FE;L:KFIJ�E<<;<;�@E�:FE;L@KJ�=FI�@EJK8CC8K@FE�GLIGFJ<J��

�	



$E�JLDD8IP��

S� '��8E;�'���FI�'��8E;�)��8I<�LJ<;�KF�;<J@>E8K<�K?<�:FEKIFC�:@I:L@K�GFN<I��

S� �JJ@>E�ELD9<I���KF�K?<�=@IJK�N@I<�<EK<I@E>�K?<�:FEKIFC�:@I:L@K��

S� / I8:<�K?IFL>?�K?<�schematic diagram�@E:I<8J@E>�K?<�ELD9<IJ�>@M<E�KF�N@I<J�<8:?�K@D<�PFL�G8JJ�
K?IFL>?�8�;<M@:<��

S� "@M<�K?<�J8D<�ELD9<I�KF�8CC�N@I<J�K?8K�8I<�<C<:KI@:8CCP�:FDDFE
�JGC@:<;
�FI�:FEE<:K<;�KF�K?<�J8D<�
K<ID@E8C��

A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=98 
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�98/?4>��466�

/?<�numbering system�:8E�8CJF�9<�LJ<;�KF�;<K<ID@E<�?FN�D8EP�N@I<J�N@CC�E<<;�KF�9<�GLCC<;�K?IFL>?�
K?<�:FE;L@K�KF�:FEE<:K�<8:?�;<M@:<�GIFG<ICP��

�FEJ@;<I�K?<�=FCCFN@E>�control circuit�8E;�GIFGFJ<;�:FE;L@K�C8PFLK��

A schematic diagram of a jog circuit utilizing a control relay and the proposed layout of the installation 

$=�K?@J�@J�K?<�GIFGFJ<;�G?PJ@:8C�C8PFLK�F=�K?<�<HL@GD<EK
�?FN�D8EP�N@I<J�DLJK�9<�GLCC<;�K?IFL>?�<8:?�
G@<:<�F=�:FE;L@K��

�FE;L@KJ�W�X�8E;�W X�N@CC�?8M<�FECP�K?<���G?8J<�GFN<I�:FE;L:KFIJ�@E�K?<D���FE;L@K�W�X�N@CC�?8M<�K?<�
K?I<<�GFN<I�:FE;L:KFIJ�8J�N<CC�8J�J<M<I8C�:FEKIFC�:FE;L:KFIJ��$K�@J�G<ID@JJ@9C<�=FI�:FEKIFC�:FE;L:KFIJ�KF�
J?8I<�8�:FE;L@K�N@K?�GFN<I�:FE;L:KFIJ�GIFM@;<;�K?<@I�@EJLC8K@FEJ�J?8I<�K?<�J8D<�voltage�8E;�
K<DG<I8KLI<�I8K@E>J��

/ F�;<K<ID@E<�?FN�D8EP�:FEKIFC�:@I:L@K�:FE;L:KFIJ�N@CC�E<<;�KF�9<�GLCC<;�K?IFL>?�<8:?�:FE;L@K
�N<�
8GGCP�K?<�ELD9<I@E>�JPJK<D��

��



!@IJK
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A numbered schematic diagram 
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Conduit fill determined in the wiring diagram with numbers transferred from the schematic diagram 
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A wiring and schematic drawing 
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Schematic and wiring diagrams with numbers 
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Schematic and wiring diagrams Ð complete. 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=108 
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Wye and Delta configuration 
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Wye motor connections 
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Delta Motor Connections 
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Low-voltage Wye connection 
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An interactive H5P element has been excluded from this version of the text. You can view it online here: 
https://opentextbc.ca/basicmotorcontrol/?p=119#h5p-4 
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�K?<�?<8K<I�<C<D<EK�:8LJ<J�8�normally closed contact�KF�
FG<E
�N?@:?�K?<E�@EK<IILGKJ�K?<�:LII<EK�KF�K?<�DFKFI�JK8IK<IJ�:F@C���/?@J�:8LJ<J�K?<�GFN<I�:FEK8:KJ�KF�
8LKFD8K@:8CCP�FG<E�8E;�KLIE�F==�K?<�DFKFI��

/?@J�I<C8K@FEJ?@G�8CJF�GIFM@;<J�low-voltage protection (LVP)�@E�K?<�:8J<�F=�8�GFN<I�FLK8><��(FKFIJ�
:FEKIFCC<;�=IFD�D8>E<K@:�JK8IK<IJ�E<<;�KF�9<�D8EL8CCP�I<J<K�=FCCFN@E>�8�G<I@F;�F=�CFN�voltage��
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/?<�DFKFI�JK8IK<IJ�K?8K�N<�N@CC�9<�=F:LJ@E>�FE�8I<�W8:IFJJ�K?<�C@E<X�D8>E<K@:�DFKFI�JK8IK<IJ��/?@J�I<=<IJ�
KF�K?<D�LJ@E>�=LCC�C@E<�MFCK8><�KF�JK8IK�K?<�DFKFI��

�:IFJJ�K?<�C@E<�DFKFI�JK8IK<IJ�;I8N�C8I><�inrush curr ents�N?<E�<E<I>@Q<;��/F�D@E@D@Q<�@EILJ?�
:LII<EKJ�8E;�J<M<I<�JK8IK@E>�KFIHL<J
�JFD<�:@I:L@KJ�LJ<�8�M8I@<KP�F=�WJF=K�JK8IKX�;<M@:<J
�9LK�K?<J<�
;<M@:<J�8I<�9<PFE;�K?<�J:FG<�F=�K?@J�K<OK��

+FN<I�:@I:L@KJ�8I<�@;<EK@:8C�=FI�DFJK���G?8J<�DFKFI�JK8IK<IJ
�JF�@K�@J�:FDDFE�EFK�KF�I<=<I�KF�K?<D�@E�
schematic drawings��
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�FDG8I<;�KF�K?<�power circuit
�K?<�control circuit�@J�N?<I<�K?@E>J�><K�@EK<I<JK@E>��

�FEKIFC�:@I:L@KJ�:8E�9<�J@DGC<�KNF�N@I<�FE
F==�;<M@:<J�K?8K�<E<I>@Q<�8�motor starter
�FI�K?<P�:8E�9<�
DFI<�@EMFCM<;�thr ee-wire circuits�N@K?�DLCK@GC<�pushbutton�CF:8K@FEJ�8E;�DFKFIJ�K?8K�JK8IK�@E�
J<HL<E:<��

*E<�F=�K?<�B<P�8;M8EK8><J�F=�:FEKIFC�:@I:L@KJ�@J�K?8K�K?<P�:8E�FG<I8K<�8K�8�CFN<I�voltage�K?8E�K?<�DFKFI�
K?8K�K?<P�:FEKIFC��/?@J�8CCFNJ�8E�FG<I8KFI�KF�GLJ?�8����1�GLJ?9LKKFE
�N?@:?�K?<E�<E<I>@Q<J�8����1�
JK8IK<I�:F@C�N?FJ<�contacts�K?<E�:CFJ<�FE�8����1�DFKFI��$=�8�;8E><IFLJ�=8LCK�F::LIJ
�K?<�?@>?�MFCK8><�
JN@K:?@E>�?8GG<EJ�@E�8�CF:8K@FE�8N8P�=IFD�K?<�FG<I8KFI��

.@E:<�K?<�M8CL<�F=�MFCK8><�9<KN<<E�:FE;L:KFIJ�@E�8���G?8J<�JPJK<D�:FLC;�9<�8J�?@>?�8J����1�8E;�K?<�
:FEKIFC�:@I:L@K�@J�LJL8CCP�8�J@E>C<�G?8J<����1����:@I:L@K
�JFD<�=FID�F=�:FEKIFC�:@I:L@K�MFCK8><�DLJK�9<�
8M8@C89C<��+FN<I�=FI�K?<�:FEKIFC�:@I:L@K�:8E�9<�JLGGC@<;�@E�FE<�F=�K?I<<�;@==<I<EK�N8PJ��
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Control Power Separate Source 
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/?@J�JPJK<D�:8E�GIFM@;<�8�CFN<I�MFCK8><�=FI�K?<�:FEKIFC�:@I:L@K
�9LK�I<HL@I<J�8;;@K@FE8C�N@I<J�8E;�
9I<8B<IJ�KF�9<�@EJK8CC<;�8K�K?<�D8@E�CF8;�:<EKI<�KF�JLGGCP�K?<�:FEKIFC�:@I:L@K��

�4<0.>�1<97�>30��480�

Control Power Direct from the Line 

/?@J�JPJK<D�;F<J�EFK�8CCFN�K?<�:FEKIFC�:@I:L@K�KF�FG<I8K<�8K�8�CFN<I�MFCK8><�K?8E�K?<�GFN<I�:@I:L@K��/?<�
8;M8EK8><�@J�K?8K�EF�8;;@K@FE8C�:@I:L@KJ�E<<;�9<�;I8NE�=IFD�8�CF8;�:<EKI<��+FN<I�@J�K8B<E�;@I<:KCP�=IFD�
K?<�GFN<I�:@I:L@K�8=K<I�K?<�K?I<<�G?8J<�;@J:FEE<:K�8E;�overcurr ent�GIFK<:K@FE��/?@J�<EJLI<J�K?8K�@=�
<@K?<I�F=�K?<J<�FG<EJ
�K?<�:FEKIFC�:@I:L@K�N@CC�8CJF�9<�;@J:FEE<:K<;�=IFD�@KJ�JFLI:<�F=�JLGGCP��
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Control power with control transformer. 

/?<�:FEE<:K@FE�@J�J@D@C8I�KF�N?<E�GFN<I�@J�K8B<E�;@I<:KCP�=IFD�K?<�C@E<
�9LK�@EJK<8;�F=�:FEE<:K@E>�
;@I<:KCP�KF�K?<�:FEKIFC�:@I:L@K
�K?<�C@E<�MFCK8><�@J�=@IJK�JK<GG<;�;FNE
�LJL8CCP�KF����1�����/?<�J<:FE;8IP�
F=�K?<�:FEKIFC�KI8EJ=FID<I�K?<E�8:KJ�8J�K?<�JFLI:<�F=�JLGGCP�=FI�K?<�:FEKIFC�:@I:L@K�8E;�DLJK�9<�F=�
JL==@:@<EK�J@Q<�KF�JLGGCP�GFN<I�KF�K?<�DFKFI�JK8IK<I�8E;�8EP�FK?<I�8JJF:@8K<;�:FEK8:KFI�<HL@GD<EK�JL:?�
8J�control relays
�K@D<IJ�FI�pilot lights��

A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=130 
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�CJF�BEFNE�8J�two-wir e circuits
�8LKFD8K@:�control circuits�:8E�9<�:FEKIFCC<;�D8EL8CCP�=IFD�J@DGC<�
KNF�N@I<�*)
*!!�KF>>C<�switches�FI�8EP�ELD9<I�F=�KNF�N@I<�pilot devices�JL:?�8J�K<DG<I8KLI<�
JN@K:?<J�FI�=CF8K�JN@K:?<J��

$=�K?<I<�@J�8�GFN<I�=8@CLI<�N?@C<�K?<�JN@K:?�@J�@E�K?<�*)�FI�:CFJ<;�GFJ@K@FE
�K?<�DFKFI�N@CC�8LKFD8K@:8CCP�
I<JK8IK�N?<E�GFN<I�I<KLIEJ��/?@J�@J�8E�<O8DGC<�F=�low-voltage release (LVR)��.FD<�<O8DGC<J�@E:CL;<�
JLDG�GLDG�:@I:L@KJ�8E;�K<DG<I8KLI<�:@I:L@KJ��

&A9� )4<0�&07:0< ,>?<0��4<.?4>�

Two-wire control circuit 

/?<�;@8>I8D�9<CFN�?8J�KNF�:FDGFE<EKJ��K?<�EFID8CCP�FG<E�K<DG<I8KLI<�JN@K:?�8E;�K?<�D8>E<K@:�
:FEK8:KFI��/?<�K?I<<�EFID8CCP�:CFJ<;�:FEK8:KJ�K?8K�I<GI<J<EK�K?<�*'-�GIFK<:K@FE�8I<�:FEE<:K<;�@E�series 
N@K?�K?<�DFKFI�:F@C�8E;�JF�:8E�9<�KI<8K<;�8J�8�J@E>C<�;<M@:<��$E�GI8:K@:<
�8�motor starter�F=K<E�FECP�?8J�
KNF�<OK<IE8C�:FEE<:K@FE�GF@EKJ�8E;�8CC�@EK<IE8C�overload contacts�:FEE<:K<;�@E�J<I@<J��/?@J�
8II8E><D<EK�8CCFNJ�=FI�K?<�:FEKIFC�F=�K?<�D8>E<K@:�:FEK8:KFI�9P�K?<�FG<E@E>�8E;�:CFJ@E>�F=�K?<�
K<DG<I8KLI<�JN@K:?��

/?<�JN@K:?�:8E�9<�?FLJ<;�@E�8�J<G8I8K<�<E:CFJLI<�=IFD�K?<�FE<�?FLJ@E>�K?<�DFKFI�:FEK8:KFI
�N?@:?�@J�
KPG@:8CCP�:CFJ<�KF�K?<�DFKFI�@K�:FEKIFCJ�FI�@E�8�DFKFI�:FEKIFC�:<EKI<��(������.<G8I8K<�?FLJ@E>�F=�K?<�
G@CFK�;<M@:<�K?8K�:FEKIFCJ�K?<�CF8;�@J�LJ<=LC�=FI�I<DFK<CP�DFE@KFI@E>�J@KL8K@FEJ��2?<E�N@I@E>�K?<J<�G@CFK�
;<M@:<J
�@K�@J�LJ<=LC�KF�I<=<I�KF�K?<�schematic diagrams�8E;�K?<�numbering system��

/?@J�:@I:L@K�K8B<J�KNF�N@I<J��*E<�:FEJK8EK�?FK�=IFD�K?<�JFLI:<�8E;�FE<�JN@K:?�C<>�KF�:FEKIFC�K?<�CF8;
�
?<E:<�KNF�N@I<�:FEKIFC��

�	



$=�K?<�8D9@<EK�K<DG<I8KLI<�:8LJ<J�K?<�JN@K:?�:FEK8:KJ�KF�:CFJ<�N?@C<�K?<I<�@J�8�GFN<I�=8@CLI<
�K?<�CF8;�
N@CC�8LKFD8K@:8CCP�I<�<E<I>@Q<�N?<E�GFN<I�I<KLIEJ
�N?@:?�@J�8E�<O8DGC<�F=�CFN�MFCK8><�I<C<8J<��'1-���

$E�GI8:K@:8C@KP
�K?<�K<DG<I8KLI<�JN@K:?�:FLC;�9<�I<GC8:<;�N@K?�8EP�G@CFK�;<M@:<�8E;�K?<�<JJ<EK@8C�E8KLI<�
F=�K?<�:@I:L@K�NFLC;EYK�:?8E><��/?<�D8@E�C@D@K8K@FE�F=�LJ@E>�FECP�8�J@E>C<�G@CFK�;<M@:<�KF�:FEKIFC�K?<�
CF8;�@J�K?<�I8E><�F=�J<EJ@K@M@KP�F=�K?8K�J@E>C<�G@CFK�;<M@:<��

�FEJ@;<I�K?<�E<OK�:@I:L@K�N?@:?�LJ<J�KNF�=CF8K�JN@K:?<J�KF�:FEKIFC�8�GLDG�DFKFI��
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��K?I<<�GFJ@K@FE�J<C<:KFI�switch�D8P�9<�LJ<;�KF�GIFM@;<�<@K?<I�D8EL8C�FI�8LKFD8K@:�:FEKIFC��2?<E�K?<�
JN@K:?�@J�DFM<;�KF�K?<�#�)��GFJ@K@FE
�K?<�D8>E<K@:�JK8IK<I�@J�<E<I>@Q<;��/?@J�@J�LJ<=LC�=FI�K<JK@E>�K?<�
:FE;@K@FE�F=�K?<�DFKFI�8E;�M<I@=P@E>�K?<�;@I<:K@FE�F=�IFK8K@FE��2?<E�K?<�J<C<:KFI�JN@K:?�@J�DFM<;�KF�K?<�
�0/ *�GFJ@K@FE
�K?<�D8>E<K@:�JK8IK<I�@J�:FEKIFCC<;�9P�K?<�FG<E@E>�FI�:CFJ@E>�F=�K?<�=CF8K�JN@K:?�
:FEK8:KJ��

/?<�;@8>I8D�9<CFN�J?FNJ�8�JLDG�GLDG�:@I:L@K
�N?@C<�K?<�=@>LI<�I<GI<J<EKJ�K?<�K8EB�K?8K�@K�<DGK@<J��

Sump-control circuit 

$=�K?<�N8K<I�C<M<C�@J�CFN
�9FK?�=CF8K�JN@K:?<J�8I<�normally open�8E;�K?<�DFKFI�;F<J�EFK�ILE��$=�K?<�N8K<I�
C<M<C�I@J<J
�!.���N@CC�:CFJ<�=@IJK
�9LK�K?<�DFKFI�N@CC�EFK�JK8IK���LII<EK�:8EEFK�><K�G8JK�!.���EFI�K?<�
EFID8CCP�FG<E�auxiliary contacts��$=�K?<�N8K<I�C<M<C�I@J<J�KF�=@CC�K?<�K8EB�8E;�!.���:CFJ<J
�K?<�DFKFI�
N@CC�<E<I>@Q<�8E;�JK8IK�GLDG@E>�N8K<I�FLK�F=�K?<�K8EB�8E;�M<IP�HL@:BCP�!.���N@CC�FG<E�8>8@E��

/?@J�@J�N?<I<�?8M@E>�KNF�pilot devices�8CCFNJ�LJ�8�>I<8K<I�I8E><�@E�J<EJ@K@M@KP�� M<E�K?FL>?�!.���FG<EJ�
8CDFJK�@DD<;@8K<CP
�K?<�8LO@C@8IP�:FEK8:K�B<<GJ�K?<�DFKFI�ILEE@E>�LEK@C�K?<�K8EB�@J�=LCCP�<DGK@<;�8E;�
!.���FG<EJ��2 @K?�FECP�8�J@E>C<�G@CFK�;<M@:<�K?<�DFKFI�NFLC;�FECP�;I8@E�8�JD8CC�GFIK@FE�F=�K?<�K8EB�8E;�
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NFLC;�9<�JL9A<:K<;�KF�DLCK@GC<�JK8IKJ�8E;�JKFGJ��0J@E>�KNF�G@CFK�;<M@:<J�KF�:FEKIFC�K?<�DFKFI�8CCFNJ�=FI�
DFI<�<==@:@<EK�FG<I8K@FE�F=�K?<�DFKFI��

/?@J�:@I:L@K�J?FNJ�K?<�8II8E><D<EK�=FI�8�K8EB�;I8@E�=LE:K@FE����J@DGC<�I<8II8E><D<EK�F=�contacts�:8E�
GIFM@;<�8�K8EB�=@CC�=LE:K@FE�8J�N<CC��

A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=136 
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Reservoir Control Circuit 

��K?I<<�GFJ@K@FE�J<C<:KFI�switch�@J�8>8@E�LJ<;�KF�GIFM@;<�<@K?<I�D8EL8C�FI�8LKFD8K@:�:FEKIFC��2?<E�K?<�
J<C<:KFI�JN@K:?�@J�DFM<;�KF�K?<��0/*�GFJ@K@FE
�K?<�D8>E<K@:�JK8IK<I�@J�:FEKIFCC<;�9P�K?<�FG<E@E>�FI�
:CFJ@E>�F=�K?<�=CF8K�JN@K:?�:FEK8:KJ
�J@D@C8ICP�KF�K?<�JLDG�GLDG�:@I:L@K�GI<M@FLJCP�;@J:LJJ<;��

/?<�B<P�:?8E><�@J�@E�K?<�E8KLI<�F=�K?<�JN@K:?<J�:FEK8:KJ��!FI�8�K8EB�=@CC�:@I:L@K
�FLI�=CF8K�JN@K:?<J�N@CC�
?8M<�K?<@I�:FEK8:KJ�N@I<;�EFID8CCP�:CFJ<;��/?@J�D<8EJ�K?8K�9FK?�JN@K:?<J�N@CC�:CFJ<�8K�8�CFN�C@HL@;�C<M<C�
8E;�FG<E�8K�8�?@>?�C<M<C���CJF�EFK<�K?8K�auxiliary motor contact�@J�EFN�@E�parallel�N@K?�!.���FI�K?<�
CFN�C<M<C�JN@K:?��/?@J�<EJLI<J�K?8K�K?<�DFKFI�JK8IKJ�GLDG@E>�C@HL@;�@EKF�K?<�K8EB�N?<E�@KYJ�E<8ICP�<DGKP�
8E;�;F<JEYK�JKFG�LEK@C�K?<�?@>?�C<M<C�JN@K:?�@J�FG<E<;��

�>8@E
�N@K?�KNF�pilot devices
�FLI�:@I:L@K�?8J�8�>I<8K<I�I8E><�F=�J<EJ@K@M@KP�K?8E�@K�NFLC;�N@K?�FECP�8�
J@E>C<�=CF8K�JN@K:?��
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=139 
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��D8EL8C�:@I:L@K�@J�FE<�K?8K�@J�JKFGG<;�8E;�JK8IK<;�9P�8�G<IJFE��/?<J<�:@I:L@KJ�D@>?K�?8M<�8LKFD8K@:�
=<8KLI<J��JL:?�8J�FM<ICF8;�GIFK<:K@FE��9LK�K?<@I�D8@E�=<8KLI<�@J�K?8K�K?<P�I<HL@I<�JFD<�JFIK�F=�@EGLK�=IFD�
8�?LD8E�FG<I8KFI��

/?<�DFJK�=LE;8D<EK8C�D8EL8C�:@I:L@K�@J�K?<�JKFG�JK8IK�thr ee-wire circuit����=@ID�LE;<IJK8E;@E>�F=�K?@J�
:@I:L@K�@J�E<:<JJ8IP�9<:8LJ<�D8EP�F=�K?<�=<8KLI<J�F=�K?<�K?I<<�N@I<�:@I:L@K�J:8C<�LGN8I;J�KF�DFI<�
:FDGC<O�:@I:L@KJ��
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A basic three-wire schematic drawing 

/?<�:FDGFE<EKJ�@E�K?<�:@I:L@K�89FM<�:FEJ@JK�F=�8�normally closed
�DFD<EK8IP�:FEK8:K�JKFG�
pushbutton��8�normally open
�DFD<EK8IP�:FEK8:K�JK8IK�GLJ?9LKKFE��8E;�8�motor starter��/?<J<�
:FDGFE<EKJ�D8P�9<�?FLJ<;�@E�K?<�J8D<�:FDG8IKD<EK
�FI�K?<�GLJ?9LKKFEJ�:FLC;�9<�@EJK8CC<;�J<G8I8K<CP�
=IFD�K?<�DFKFI�JK8IK<I��/?<�DFKFI�JK8IK<I�@KJ<C=�@J�:FEE<:K<;�@E�series�N@K?�K?<�K?I<<�EFID8CCP�:CFJ<;�
overload relay�:FEK8:KJ��

/?<�LE@HL<�:FDGFE<EK�F=�K?<�:@I:L@K
�@E;<<;�K?<�;<M@:<�K?8K�8CCFNJ�K?<�:@I:L@K�KF�GIFM@;<�low-voltage 
protection (LVP)
�@J�K?<�EFID8CCP�FG<E�@EJK8EK8E<FLJ�:FEK8:K�:FEE<:K<;�@E�parallel�N@K?�K?<�JK8IK�
9LKKFE��/?<�EFID8CCP�:CFJ<;�JKFG�9LKKFE�F==<IJ�EF�FGGFJ@K@FE�KF�K?<�=CFN�F=�:LII<EK��

2?<E�GFN<I�@J�FE�8E;�K?<�DFKFI�@J�EFK�ILEE@E>
�:LII<EK�:8E�G8JJ�E<@K?<I�K?<�EFID8CCP�FG<E�JK8IK�9LKKFE
�
EFI�K?<�EFID8CCP�FG<E�:FEK8:K
�8E;�JF�K?<�DFKFI�;F<J�EFK�JK8IK��

��



2?<E�8E�FG<I8KFI�:FD<J�8E;�GLJ?<J�K?<�JK8IK�9LKKFE
�:LII<EK�@J�89C<�KF�G8JJ�K?IFL>?�K?<�contacts�8J�K?<�
9LKKFE�@J�;<GI<JJ<;��/?@J�:FDGC<K<J�K?<�:@I:L@K�8E;�<E<I>@Q<J�K?<�:F@C�F=�K?<�DFKFI�JK8IK<I
�GLCC@E>�@E�K?<�
armatur e��/?<�K?I<<�horsepower-rated contacts�N@CC�:CFJ<
�8J�N<CC�8J�K?<�EFID8CCP�FG<E�auxiliary 
contact�@E�G8I8CC<C�N@K?�K?<�JK8IK�9LKKFE��

/?<�EFID8CCP�:CFJ<;�:FEK8:KJ�@E�J<I@<J�N@K?�K?<�:F@C�8I<�:FEKIFCC<;�9P�K?<�K?<ID8C�8:K@FE�F=�K?<�FM<ICF8;�
I<C8PJ
�8E;�EFK�K?<�DFM<D<EK�F=�K?<�8ID8KLI<
�JF�K?<P�I<D8@E�:CFJ<;�8J�CFE>�8J�8E�overload�;F<J�EFK�
F::LI ��

*E:<�K?<�EFID8CCP�FG<E�:FEK8:K��:8CC<;�8�?FC;@E>
�D8@EK8@E@E>�FI���U���:FEK8:K��@J�:CFJ<;
�K?<�FG<I8KFI�
@J�EFN�=I<<�KF�I<C<8J<�K?<�JK8IK�9LKKFE��/?<�:LII<EK�N@CC�:FEK@EL<�KF�?8M<�8�G8K?�K?IFL>?�K?<�:@I:L@K
�
B<<G@E>�K?<�JK8IK<I�:F@C�<E<I>@Q<;��$E�I<8C@KP�K?@J�8CC�?8GG<EJ�@E�8�=I8:K@FE�F=�8�J<:FE;
�8E;�JF�K?<�
?FC;@E>�:FEK8:K�N@CC�9<�:CFJ<;�9<=FI<�K?<�FG<I8KFIYJ�=@E><I�?8J�:FD<�F==�K?<�JK8IK�9LKKFE��

)FN�K?<�DFKFI�N@CC�:FEK@EL<�KF�ILE�LEK@C�:LII<EK�KF�K?<�DFKFI�JK8IK<I�@J�@EK<IILGK<;��/?@J�:FLC;�?8GG<E�@=�
K?<�FG<I8KFI�GI<JJ<J�K?<�EFID8CCP�:CFJ<;�JKFG�9LKKFE�FI�@=�8E�FM<ICF8;�F::LIJ�8E;�FE<�F=�K?<�EFID8CCP�
:CFJ<;�*'-�:FEK8:KJ�FG<EJ�LG��$=�8�GFN<I�FLK8><�F::LIJ�;LI@E>�EFID8C�FG<I8K@FE
�K?<�JK8IK<I�:F@C�N@CC�
;IFG�FLK�8E;�K?<�DFKFI�N@CC�JKFG�8J�N<CC��

$E�8EP�J@KL8K@FE�N?<I<�K?<�DFKFI�JK8IK<I�9<:FD<J�;<�<E<I>@Q<;�8E;�K?<�8ID8KLI<�@J�GLJ?<;�FG<E�9P�K?<�
JGI@E>�@EJ@;<�@K
�8CC�:FEK8:KJ�8JJF:@8K<;�N@K?�K?<�:F@C�I<KLIE�KF�K?<@I�EFID8C�:FE;@K@FE��/?<�DFKFI�N@CC�EFK�
I<JK8IK�N@K?FLK�=LIK?<I�@EGLK�=IFD�8E�FG<I8KFI�8J�K?<�?FC;@E>�:FEK8:K�N@CC�?8M<�I<KLIE<;�KF�@KJ�EFID8CCP�
FG<E�JK8K<��

2 @K?�K?<�@EJK8CC8K@FE�F=�8E�8LO@C@8IP�:FEK8:K�@E�G8I8CC<C�N@K?�K?<�DFD<EK8IP�JK8IK�9LKKFE
�8EP�:@I:L@K�:8E�
GIFM@;<�CFN�MFCK8><�GIFK<:K@FE��'1+���

A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=141 
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Multiple pushbutton circuit 

/?@J�:@I:L@K�@J�=LE:K@FE8CCP�@;<EK@:8C�KF�K?<�thr ee-wire circuit�GI<M@FLJCP�;@J:LJJ<;
�9LK�8CCFNJ�:FEKIFC�
F=�K?<�DFKFI�=IFD�KNF�;@==<I<EK�CF:8K@FEJ
�F=K<E�:8CC<;�WCF:8CX�8E;�WI<DFK<X�pushbutton�JK8K@FEJ��

�J�8�ILC<
�8�DFKFI�:8E�9<�:FEKIFCC<;�=IFD�8EP�ELD9<I�F=�CF:8K@FEJ�GIFM@;<;�K?8K�N<�=FCCFN�K?<J<�J@DGC<�
ILC<J��

��� 2 @I<�8CC�normally closed�JKFG�9LKKFEJ�@E�series�N@K?�<8:?�FK?<I
�

��� 2 @I<�8CC�normally open�JK8IK�9LKKFEJ�@E�parallel�N@K?�<8:?�FK?<I
�8E;�

��� �FEE<:K�K?<�?FC;@E>�:FEK8:K�@E�G8I8CC<C�N@K?�K?<�JK8IK�9LKKFEJ��

!FI�K?<�89FM<�<O8DGC<
�N<�N@CC�FECP�:FEJ@;<I�KNF�GLJ?�9LKKFE�JK8K@FEJ
�9LK�K?<�GI@E:@GC<�:8E�9<�J:8C<;�
LG�KF�@E:CL;<�8EP�ELD9<I�F=�GLJ?9LKKFE�JK8K@FEJ��

2 @K?�8CC�K?<�:FEKIFC�:LII<EK�>F@E>�K?IFL>?�K?<�EFID8CCP�:CFJ<;�:FEK8:KJ�F=�K?<�JKFG�9LKKFEJ
�GLJ?@E>�8EP�
FE<�N@CC�@EK<IILGK�K?<�:@I:L@K�8E;�;@J:FEE<:K�K?<�motor starter��+LJ?@E>�8EP�JK8IK�GLJ?9LKKFE�N@CC�
GIFM@;<�8�G8K?�=FI�:LII<EK�KF�<E<I>@Q<�K?<�DFKFI�JK8IK<I��

*E:<�<E<I>@Q<;
�K?<�2-3 holding contact�N@CC�:CFJ<
�8CCFN@E>�K?<�JK8IK�9LKKFE�KF�9<�I<C<8J<;
�8E;�K?<�
:@I:L@K�N@CC�EFN�ILE�N?@C<�GIFM@;@E>�low-voltage protection (LVP)�LEK@C�<@K?<I�8E�overload�F::LIJ�FI�8�
JKFG�9LKKFE�@J�GI<JJ<;��

���



A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=144 
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Three-wire control circuit with pilot lights 

(FKFIJ�8I<�F=K<E�@EJK8CC<;�@E�CFL;�<EM@IFED<EKJ�FI�8K�I<DFK<�CF:8K@FEJ
�8E;�JF�J@DGCP�I<CP@E>�FE�K?<�
JFLE;�F=�8�ILEE@E>�DFKFI�KF�K<CC�8E�FG<I8KFI�@KJ�JK8KLJ�@J�LEI<C@89C<��/F�8@;�N@K?�K?@J
�N<�:8E�:FEE<:K�
pilot lights�@E�FLI�control circuit�KF�@E;@:8K<�K?<�ILEE@E>�JK8KLJ�F=�8�DFKFI��+@CFK�C@>?KJ�K?8K�8I<�@EJK8CC<;�
@E�K?<�:FEKIFC�:@I:L@K�@E�parallel�N@K?�K?<�DFKFI�JK8IK<I�N@CC�9<�<E<I>@Q<;�N?<E�K?<�DFKFI�@J�<E<I>@Q<;��
/?<J<�8I<�F=K<E�I<=<II<;�KF�8J�DFKFI�ILEE@E>�C@>?KJ��

+@CFK�C@>?KJ�DLJK�) 1 -�9<�@EJK8CC<;�@E�series�N@K?�DFKFI�JK8IK<IJ��K?<�DFKFI�JK8IK<I�D@>?K�EFK�?8M<�
<EFL>?�voltage�KF�GLCC�@E
�8E;�@=�K?<�=@C8D<EK�@E�K?<�G@CFK�C@>?K�9LIEJ�FLK
�@K�N@CC�:I<8K<�8E�FG<E�@E�J<I@<J�
N@K?�K?<�I<JK�F=�K?<�:@I:L@K��

(FKFI�JK8IK<IJ�F=K<E�:FD<�N@K?�auxiliary contacts�9<PFE;�K?<�normally open�2-3 holding contacts
�
8E;�@=�EFK
�D8EP�JK8IK<IJ�:8E�?8M<�8;;@K@FE8C�8LO@C@8IP�:FEK8:KJ�8;;<;�KF�K?<D��

$=�8�DFKFI�JK8IK<I�?8J�8�J<K�F=�normally closed contacts�K?<J<�:8E�9<�N@I<;�@E�J<I@<J�N@K?�8�G@CFK�C@>?K��
�J�CFE>�8J�K?<�DFKFI�JK8IK<I�@J�EFK�<E<I>@Q<;
�K?<�:FEK8:KJ�N@CC�I<D8@E�:CFJ<;�8E;�K?<�C@>?K�N@CC�9<�FE��
/?@J�:8E�@E;@:8K<�KF�8E�FG<I8KFI�K?8K�8�DFKFI�@J�@E�K?<�F==�FI�;<�<E<I>@Q<;�:FE;@K@FE��

��	
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Lube oil pump system 

/?@J�CFFBJ�C@B<�8�JK8E;8I;�thr ee-wire circuit�=FI�;I@M@E>�KNF�DFKFIJ
�9LK�LGFE�:CFJ<I�<O8D@E8K@FE
�N<�
J<<�K?8K�motor starter�(��@J�:FEKIFCC@E>�8�DFKFI�GLDG�=FI�CL9I@:8K@E>�F@C��/?<�D8@E�;I@M<�DFKFI
�
:FEKIFCC<;�9P�DFKFI�JK8IK<I�(��@J�:FEKIFCC<;�9P�8�normally open�GI<JJLI<�JN@K:?��

�P�GI<JJ@E>�K?<�JK8IK�9LKKFE
�DFKFI�(��N@CC�JK8IK�KF�GLDG�CL9<�FEKF�K?<�9<8I@E>J�F=�K?<�D8@E�DFKFI��
*E:<�K?<�GI<JJLI<�D<<KJ�K?<�D@E@DLD�K?I<J?FC;�8E;�:CFJ<J�K?<�GI<JJLI<�JN@K:?�:FEK8:KJ
�DFKFI�(��N@CC�
9<�8CCFN<;�KF�JK8IK��/?@J�8II8E><D<EK�<EJLI<J�K?<�DFKFI�(��N@CC�EFK�ILE�@=�K?<I<�@J�@EJL==@:@<EK�
CL9I@:8K@FE�GI<JJLI<��

/?<�:@I:L@K�N@CC�:FEK@EL<�KF�FG<I8K<�8J�8�JK8E;8I;�K?I<<�N@I<�:@I:L@K�GIFM@;@E>�low-voltage protection 
(LVP)�LEK@C�<@K?<I�K?<�JKFG�9LKKFE�@J�GI<JJ<;
�FI�8E�overload�F::LIJ��$=�8E�FM<ICF8;�F::LIJ�@E�DFKFI�(�
�
K?<E�(��N@CC�:FEK@EL<�KF�ILE�LEK@C�K?<�GI<JJLI<�JN@K:?�;IFGJ�FG<E��$=�8E�FM<ICF8;�F::LIJ�@E�(�
�@K�N@CC�
JKFG�N?@C<�DFKFI�(��N@CC�:FEK@EL<�KF�B<<G�CL9I@:8K@FE�GI<JJLI<�LG��

���



A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=150 
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.FD<K@D<J�:8CC<;�Winching
X�AF>>@E>�@J�K?<�K<ID�>@M<E�KF�K?<�DFD<EK8IP�<E<I>@Q8K@FE�F=�8�DFKFI�FECP�
JF�CFE>�8J�8E�FG<I8KFI�@J�GI<JJ@E>�8�9LKKFE��

�� jog circuit�@J�8�:@I:L@K�K?8K�8CCFNJ�8E�FG<I8KFI�KF�<@K?<I�JK8IK�K?<�DFKFI�FI�WjogX�K?<�DFKFI�8E;�8I<�
:FDDFECP�LJ<;�=FI�DFKFIJ�:FEKIFCC@E>�:FEM<PFI�9<CKJ�KF�8CCFN�=FI�GI<:@J<�GFJ@K@FE@E>�F=�D8K<I@8CJ��

�EP�motor starter�K?8K�@J�LJ<;�KF�AF>�8�DFKFI�N@CC�9<�JL9A<:K<;�KF�I<G<K@K@M<�inrush curr ents
�N?@:?�
:8E�:8LJ<�FM<I?<8K@E>�F=�K?<�GFN<I�:FEK8:KJ��$=�8�DFKFI�@J�<OG<:K<;�KF�9<�AF>><;�DFI<�K?8E�=@M<�K@D<J�
@E�8�D@ELK<
�K?<�DFKFI�JK8IK<I�J?FLC;�9<�@E:I<8J<;�@E�J@Q<�8E;�?FIJ<GFN<I�I8K@E>�=FI�K?@J�DFI<�J<M<I<�
FG<I8K@E>�:FE;@K@FE��

/ F�8:?@<M<�8�AF>�=LE:K@FE
�K?<I<�8I<�J<M<I8C�:FDDFE�:@I:L@K�;<J@>EJ
�<8:?�N@K?�K?<@I�FNE�8;M8EK8><J�
8E;�;@J8;M8EK8><J����:FDDFE�=<8KLI<�K?8K�8CC�AF>�:@I:L@KJ�?8M<�@J�K?8K�K?<P�?8M<�JFD<�D<K?F;�F=�
;@J89C@E>�K?<�holding contact�LJ<;�@E�K?<�thr ee-wire circuit��/?@J�@J�LJL8CCP�8::FDGC@J?<;�9P�GLKK@E>�
JFD<�:FDGFE<EK�@E�series�N@K?�K?<�?FC;@E>�:FEK8:K
�JL:?�8J�8�switch�FI�DFD<EK8IP�pushbutton��

�92��4<.?4>�A4>3�%060.>9<�%A4>.3�

Selector switch jog control circuit 

/?<�DFJK�98J@:�F=�K?<�AF>�:@I:L@KJ
�K?@J�@J�<JJ<EK@8CCP�8�K?I<<�N@I<�:@I:L@K�N@K?�8E�SPST��J@E>C<�GFC<
�
J@E>C<�K?IFN��JN@K:?�:FEE<:K<;�@E�J<I@<J�N@K?�K?<�?FC;@E>�:FEK8:K��

$E�K?<�:CFJ<;�GFJ@K@FE
�K?<�.+./�JN@K:?�F==<IJ�EF�FGGFJ@K@FE�KF�K?<�=CFN�F=�:LII<EK�8E;�K?<�:@I:L@K�
9<?8M<J�K?<�J8D<�8J�8�JK8E;8I;�K?I<<�N@I<�:@I:L@K��/?<�normally open�GLJ?�9LKKFE�@J�8:K@E>�8J�8�WJK8IKX�
FI�WILEX�9LKKFE��

��




$=�K?<�.+./�JN@K:?�@J�FG<E<;
�K?<E�@K�?8J�@EKIF;L:<;�8E�FG<E�@E�J<I@<J�N@K?�K?<�2-3 holding contacts
�
<==<:K@M<CP�I<DFM@E>�K?<D�=IFD�K?<�:@I:L@K��2@K?FLK�K?<�?FC;@E>�:FEK8:K
�K?<�DFKFI�JK8IK<I�N@CC�FECP�9<�
<E<I>@Q<;�8J�CFE>�8J�8E�FG<I8KFI�@J�GI<JJ@E>�K?<�EFID8CCP�FG<E�GLJ?9LKKFE
�N?@:?�8:KJ�8J�8�WAF>X�9LKKFE�
@E�K?@J�GFJ@K@FE��

S� /?<�D8@E�8;M8EK8><�F=�K?@J�:@I:L@K�@J�K?<�<8J<�F=�@EJK8CC8K@FE�8E;�K?<�:?<8GE<JJ�F=�<HL@GD<EK��

S� /?<�D8@E�;@J8;M8EK8><�@J�K?8K�PFL�DLJK�:?8E><�K?<�GFJ@K@FE�F=�PFLI�J<C<:KFI�JN@K:?�KF�:?8E><�
K?<�=LE:K@FE�F=�PFLI�9LKKFE��

A BCcampus element has been excluded from this version of the text. You can view it online here: 
https://opentextbc.ca/basicmotorcontrol/?p=155 
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Dangerous jog control circuit 

/?<�E<OK�AF>�:@I:L@K�N<�N@CC�CFFB�8K�LJ<J�8�=FLI�:FEK8:K�DFD<EK8IP�GLJ?9LKKFE�8J�FLI�W%F>X�9LKKFE��
/?@J�9LKKFE�?8J�FE<�J<K�F=�normally closed contacts�N?@:?�8I<�N@I<;�@E�J<I@<J�N@K?�K?<�����?FC;@E>�
:FEK8:K
�8E;�FE<�J<K�F=�EFID8CCP�FG<E�:FEK8:KJ�N?@:?�8I<�@E�J<I@<J�N@K?�FECP�K?<�JKFG�9LKKFE�8E;�K?<�
DFKFI�JK8IK<I��

$E�EFID8C�FG<I8K@FE
�K?<�JKFG�8E;�JK8IK�9LKKFEJ�GIFM@;<�K?<@I�JK8E;8I;�=LE:K@FEJ�@E�8�K?I<<�N@I<�:@I:L@K
�
8J�K?<�����?FC;@E>�:FEK8:K�@J�@E�J<I@<J�N@K?�K?<�EFID8CCP�:CFJ<;�:FEK8:KJ�F=�K?<�AF>�9LKKFE��$=�K?<�AF>�
9LKKFE�@J�GI<JJ<;
�K?<�EFID8CCP�:CFJ<;�:FEK8:KJ�N@CC�FG<E�8E;�K?<�EFID8CCP�FG<E�:FEK8:KJ�N@CC�:CFJ<
�
GIFM@;@E>�8�G8K?�=FI�:LII<EK�KF�<E<I>@Q<�K?<�DFKFI�JK8IK<I��
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2?<E�K?<�DFKFI�JK8IK<I�@J�<E<I>@Q<;
�8CC�:FEK8:KJ�8JJF:@8K<;�N@K?�@K�N@CC�:?8E><�K?<@I�JK8K<
�@E:CL;@E>�K?<�
����?FC;@E>�:FEK8:K
�9LK�9<:8LJ<�K?<�AF>�9LKKFE�@J�9<@E>�;<GI<JJ<;�K?<�?FC;@E>�:FEK8:K�:8EEFK�D8@EK8@E�
GFN<I�KF�K?<�JK8IK<I��*E:<�K?<�AF>�9LKKFE�@J�I<C<8J<;�K?<�DFKFI�:FD<J�KF�8�JKFG��

/?@J�:@I:L@K�@J�JFD<K@D<J�I<=<II<;�KF�8J�K?<�W;8E><IFLJ�AF>�:@I:L@KX�=FI�I<8JFEJ�N?@:?�D8P�8GG<8I�
F9M@FLJ�EFN��$=�K?<�AF>�9LKKFEYJ�EFID8CCP�:CFJ<;�:FEK8:KJ�8I<�89C<�KF�I<KLIE�KF�K?<@I�EFID8C�:FE;@K@FE�
9<=FI<�K?<�DFKFI�JK8IK<IYJ�armatur e�?8J�?8;�8�:?8E:<�KF�;IFG�FLK
�K?<E�K?<�:F@C�N@CC�I<D8@E�<E<I>@Q<;�
8E;�K?<�DFKFI�N@CC�:FEK@EL<�KF�ILE��/?@J�@J�;8E><IFLJ�9<:8LJ<�@=�8E�FG<I8KFI�GLJ?<J�8�AF>�9LKKFE
�
<OG<:K@E>�K?<�DFKFI�KF�JKFG�N?<E�K?<P�I<C<8J<�K?<�9LKKFE
�8E;�K?<�DFKFI�:FEK@EL<J�KF�ILE
�@K�:FLC;�
@EKIF;L:<�8�?8Q8I;�KF�8�G<IJFE�:8L>?K�F==�>L8I;��$E�J?FIK
�N<�E<M<I�N8EK�D8:?@E<J�KF�JLIGI@J<�G<FGC<��
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=155 
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Jog circuit with control relay 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=155 
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Forward/Reverse pushbutton interlock 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=159 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=162 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=165 
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Definite sequence on-delay 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=170 

��
 ����(26(/&( �0/530-� �/��(-$ :

https://opentextbc.ca/basicmotorcontrol/?p=170#pb-interactive-content
https://opentextbc.ca/basicmotorcontrol/?p=170#pb-interactive-content


�	 ��

%0;?08.0��98><96��!11��06, C�

Definite sequence control off-delay 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=173 
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An interactive H5P element has been excluded from this version of the text. You can view it online here: 
https://opentextbc.ca/basicmotorcontrol/?p=178#h5p-5 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=183 
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https://opentextbc.ca/basicmotorcontrol/?p=183#pb-interactive-content
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Three phase fuses, fuse C is blown 
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A BCcampus element has been excluded from this version of the text. You can view it online here: https://opentextbc.ca/
basicmotorcontrol/?p=188 
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Troubleshooting control schematic 
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An interactive H5P element has been excluded from this version of the text. You can view it online here: 
https://opentextbc.ca/basicmotorcontrol/?p=193#h5p-6 
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2-3 Holding Contact 
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Ammeter 
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Ampere (A) 
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Anti-Plugging Cir cuit 
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Armatur e 

2 @K?�I<JG<:K�KF�D8>E<K@:�:FEK8:KFIJ
�K?<�8ID8KLI<�FI�GCLE><I�@J�K?<�DFM89C<�G8IK�F=�K?<�D8>E<K@:�
:@I:L@K��2?<E�8�:F@C�@J�<E<I>@Q<;�K?<�8ID8KLI<�@J�GLCC<;�@E
�FG<E@E>�8E;
FI�:CFJ@E>�8�J<K�FI�J<KJ�F=�
:FEK8:KJ��

Auxiliary Contacts 
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Cir cuit Breaker 
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Cir cuit Diagram 
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Continuous-Duty Rating 
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Control Circuit 
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Control Relay 
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Crisscross Voltmeter Method 
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Curr ent (I) 
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Electrical Interlock 
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Electrically Common 
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Fuse 
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Horsepower-Rated Contact 
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Inching 
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Inrush Curr ent 
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Interrupting-Capacity (IC) Rating 
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Isolating Switch 
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Jog Circuit 
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Jogging 
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Kir chhoffÕs Current Law 
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Kir chhoffÕs Voltage Law 
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Ladder Diagram 

.<<�.:?<D8K@:��@8>I8D��

Locked-Rotor Curr ent 
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Lockout Relay 
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Low-Voltage Protection (LVP) 
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Low-Voltage Release (LVR) 
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Mechanical Interlock 
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Motor Starter 
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Normally-Closed (NC) Contact 
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Normally-Open (NO) Contact 
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Numbering System 
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Ohm 
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OhmÕs law 
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Ohmmeter 

��;<M@:<�LJ<;�KF�D<8JLI<�K?<�I<J@JK8E:<�F=�8�:@I:L@K��*?DD<K<IJ�DLJK�EFK�9<�LJ<;�FE�C@M<�:@I:L@KJ��
*?DD<K<IJ�:FEE<:K�8�JD8CC�@EK<IE8C�MFCK8><�JFLI:<�KF�K?<�:@I:L@K�K?8K�@J�9<@E>�D<8JLI<;�FI�K<JK<;
�
8E;�;<K<ID@E<�K?<�M8CL<�F=�I<J@JK8E:<�FI�:FEK@EL@KP�9P�D<8JLI@E>�N?8K�M8CL<�F=�:LII<EK�=CFNJ�
K?IFL>?�K?<�D<K<I��

�8E�9<�<@K?<I�;@>@K8C�FI�8E8CF>L<��

Overcurr ent 

��J?8IG�8E;�=8JK�I@J<�@E�:LII<EK�FM<I�8�J?FIK�G<I@F;�F=�K@D<��=I8:K@FEJ�F=�8�J<:FE;��N?<I<�K?<�M8CL<�
F=�:LII<EK�@J�=8I�>I<8K<I�K?8E�K?<�EFD@E8C�C@E<�:LII<EK��

Overload 
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Overload Relay (OLR) 
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Parallel 
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Phase Rotation 
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Pilot Device 
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Pilot Light 
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Plugging 
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Plugging Circuit 
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Power 
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Power Circuit 
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Process Variable 
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Pushbutton 
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Resistance (R) 
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Schematic Diagram 
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Series 
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Single-Phase System 
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Switch 
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Thr ee-Phase System 
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Thr ee-Wir e Circuit 
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Time-Delay Relay 
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Two-Wir e Circuit 
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Voltage (E) 
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Voltage Rating 
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Voltmeter 
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Watt (W) 
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WattÕs law 
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Wiring Diagram 
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Zero-Speed Switch 
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