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This invention relates to controllers for
electric motors, and more particularly to con-

trollers for motor operated woodworking -

machines and the like. - .

Woodworking machines for tenoning or
mortising ordinarily comprise a plurality of
cutter motors, each cutter being adapted to
perform an operation upon a piece of wood
simultaneously with the other cutters; and a:
common feed motor which pushes the wood
past the several cutters. If a cuttey breaks
or tails to cut due to a knot or other obstacle
in the wood, it is highly clesirable that the
cutter motor affected and the feed motor be
stopped as quickly as possible. |

An object of the invention is to provide
simple and efficient means for accomplish-
ment of the aforementioned desirable result,
among others. |

Another object is to provide means for in.

Suring against operation of the feed motor
during starting of one or more of the cutter

Another object is to provide automatic
electrical control means for effecting stop-
ping of the feed motor jointly with one or
more of the cutter motors under predeter-
mined conditions. -

Another object is to provide manual con-
trol means for effecting starting or stopping
of the several motors j omtly or individually,
but subject to control by suitable electrical

1nterlocks. '
- Other objects and advantages of the inven-

tion will hereinafter appear.

The accompanying drawing illustrates an
embodiment of the invention which will now
be described, it being understood that the
embodiment illustrated is susceptible of va-
rious modifications without departing from
the spirit and scope of my 1nvention as de-
fmed in the appended claims. ~
An the drawing, M designates a feed motor
adapted to effect passage of a piece of wood
through a woodworking machine
shown), and M* and M2 designate the cutter
It is to be understood that the num.
ber of cutter motors included in the control
increased or decreased if de-
sired.  Said motors are adapted to be sup-
plied with energy from.a suitable source, as
indicated at lines I, 12 and L35 line 1.2 he-

~1ng directly connected to terminals T2, re-

“and L3

spectively, whereas connection of lines Tt

with terminals T* and T of the

(not

respective motors is controlled by electrore-
Sponsive switches S, St and S%  Individual
push-button stations P, P* and P? are pro-
vided for control of the energlzing circuits
of the respective electroresponsive switches
S, St and 82, said energizing circuits being
also subject to contro] by suitable overload
relays OL, OI! and OL?, which may be of
the delayed action type. Relays OI: con-
trolling the energizing circuit of switch S
may be omitted if desired.

The energizing circuit of switch S is also
subject to control by normally closed auxil-
1ary contacts 10 of an electroresponsive relay
R ; whereas the energizing circunit of relay R
i ject to control by normally open auxil-
lary contacts 11 of switch S i conjunc-
tion with auxiliary contacts 12 or 13 of
switches S* and S2, respectively. Contacts
12 and 13 are of the transient closing type:
that is to say, they are normally open in the
opened or closed positions of switches St and
5%, respectively, but are adapted to be tem-

porarily closed during opening or closing of

the latter.

Switches S, 8! and S are also provided
with normally open auxiliary contacts 14,
15 and 16 adapted when closed to provide
maintaining circuits for
spectively. Normally closed
contacts 17, 18 are included in the energiz-
Ing circuit of switch S, as aforedescribed
whereas normally closed overload relay con-
tacts 19, 20 and 21, 92 are included :n the
energizing circuits of switches S! and o2,
respectively. Push-button station P com.
prises normally open contacts 93 adapted
when closed to effect starting of motor M,
and normally closed contacts 94 adapted
when opened to effect stopping of said mo-
tor. Push-button stations P! and P2 simi-
larly comprise normally open contacts 25
and 27 and normally closed contacts 26 and
28 for effecting starting and stopping of
motors M* and M2, respectively.

‘Lhe operation of the control system will
now be described.
button switch 27 an energizing circuit is
completed for switch S?, said circuit extend.
ing from line I by conductor 29 throuch
said switch 27, by conductor 30 through the
normally closed contacts of push-button
switch 28, by conductor 31 through the
-winding of switch 82, by conductor 39
through the normally closed contacts 22 and

overload relay

sald switches, re-

Upon closure of push-
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o1 of overload relays OL?, and_thence
right-hand overload relay coll
 Switch S? thereupon closes

~ complete the line cohnections for motor M2,

10

~ therefor, said circuit “extending

overload relay coil, through

15

20

 with reference to motor Mz,

25

85 through said switch 23,
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. thence throu%h
1L

- closes
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trol circuits for motor

closed auxiliary contacts

v auxiliary
‘through push

open auxiliary contacts 11 which

<aid line connections being obvious. Dur-
ing closure of switch S2 guxiliary contacts
13 are temporarily closed for a purpose here-
inafter described. |
<witch §2 auxiliary contacts 16 thereof are

adapted to provi
the left-hand
the left-hand
main contacts of switch S7% through auxil-
iary contacts 16, by conductor 34 through
push-button switch 28, and thence to line L
as previously traced. The power and con-
M: and any other
be included 1n
those described
and hence fur-

ther discussion thereof is deemed unneces-

S , o
and St closed in the
of switch S

12 by conductor 33 through

cutter motor which might
the system are exactly like

ary. _
With switches °
manner aforedescribed, closure
effected by closure of push-button
93, which completes an energizing
circuit extending from line L7 by conductor
by conductor 36
through normally closed push-button switch
24, by conductor 37 through the winding of
switch S, by conductor 38 through nor%m%y
y DY

10 of relay
conductor 39 through normally closed con-
tocts 18 and 17 of overload relays QOL, and
the right-hand overload Te-
coil to Line Lt Switch S thereupon
to complete the lne connections for
motor M. Switch S upon_closure of its
auxiliary contacts ] :

lay

14 provides a maintain-

ing circuit for itself, said circuit extending

through the

from line L? by conductor 40
through the

left-hand overload relay coil,
left-hand main contacts of
contacts 14, by conductor 41
button switch 24, and thence
to line L' as previously traced. -

Switch S is also provided with normally
are adapted
upon closure thereof to preset the energiz-
ing circuit of relay K for completion upon
temporary closure of either or both sets of
guxiliary contacts 12 and 13 of switches
St gnd 82, respectively:

currence of an overload upon. motor M2, one

or both of the overload relay contacts 21

and 22 will be opened, thus interrupting the

aforedescribed maintaining circuit of switch

60

2. whereas the latter in opening will ef-
fect transient engagement of its auxiliary
contacts 13 to complete the energizing circuit
of relay R. Said circuit may be traced
erom line 12 by conductors 29 and 42
through said contacts 19, by conductors 43

and 44 through the winding of relay R, by

to the right-hand

Also upon closure of

de a maintalning - circuit
from line

circuits of switches

harm will result because the |
will likewise have been stopped. The last-

switch S and

cutter motors will be

Thus upon the oc-

1,858,242

conductor 45 through auﬁiﬁary co'ntacts. 11

of switch S, by conductors 46 and 47 through
overload relay coil, and
thence to line L. Relay R immediately
closes and provides & maintaining circuit
for itself, said

from line 12 by conductors 43 and 49

through the main contacts 50 of said relay,

by conductors 51 and 44 through the wind-
ing of relay R, and thence to line L’ as pre-
viously traced. Relay R :in closing efiects
opening of 1its normally closed auxiliary
contacts 10 thereby interrupting
described maintaining circuit of switch S,
whereby ‘the latter 1is opened to effect stop-
ping of motor M. Moreover,
opening eflects opening of 1its auxiliary con-
tacts 11 thereby interrupting the afore-
described maintaining ecircuit of relay R
which thereupon assumes its normally open
position, ' | -

Obviously,
in operation an overload upon motor M?
will effect interruption of the maintaining
St and S for simultane-
ous stopping of motors M’ and M, as afore-
described in connection with motors M? and
M. If either of the cutter motors M2 or M*
is - stopped
cutter motor will be left running, but no
feed motor M
mentioned cutter motor may thereupon be
stopped by depressing the stop push-button

«witch 28 or 26, as the case may be, there-

by interrupting the ‘maintaining circuit of
switch S? or S, respectively. _
It is to be understood that any of the

motors M, M* or M* may be stopped at will

by depressing the _respective push-buiton
98, whereas the means

switches 24, 26 or
aforedescribed will operate to insure StOP-
ping of the feed motor M )
one or more of the cutter motors.

Tn the normal operation of the system
by the manual control means, all of the
started by closing the

70

maintaining circuit extending

the afore-

80

switch S 1m

i motors M, M and M2 aré |

90

Jue to an overload the other

160
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upon stopping ot

110

respective push-button switches 27, 25; and |

thereafter the feed motor will be started by
closing the push-button switch 23. How-
ever, 1f the feed motor
ally or inadvertently started prior to
ing of any or all of the cutter motors,
former will be automatically si
closure of switches S' or gz, through tem-
porary closure of auxiliary contacts 12 or
13, respectively. Such closure of auxiliary
contacts 12 or 13 completes the energizing
circuit of relay R, whereas the latter in clos-
ing effects opening of its auxiliary contacts
10 to interrupt the energizing circuit of

start-
the

should be intention-

stopped during

115
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switch S with consequent stopping of motor

M as aforedescribed. Moreover, In stopping
the system as a whole the motor M is preter-
ably first stopped by depressing the push-

130 -
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‘button 24, Whereupon the motors M! and M

are stopped by depressing the respective
push-button switches 26 and 98 |
other hand if either or both of the push-
buttons 26 and 28 are de ressed while motor
M is still in operation ﬂ?e'means heretofore
described acts automatically to effect stop-
ping of the latter. | -

It will be noted that
cireuit of motor M provide an additional
satety feature, inasmuch as tha same will
act to Interrupt the energizing cirveuiy of
switch S in the event of an overload upon
sald motor, such as might occur if relay R
tailed to operate properly upon stopping of
one or both of the cutter motors,

The control switches and relays employed
may be of simple and standard construction,

What T claim and desire to
Letters Patent of the United

1. The combination with an electromag-
netically operable switch, of an energizing
circuit therefor, and means 1or completing
sald energizing cireuit, said meang compris-
g a serond electromagneticaﬂy operable

secure by
States is:

- switeh having auxiliary contacts which are

4

&)

23

N

ol
[
-
ot |

50

6o

'Sponsive  control

open 1n the opened and closed position -of
saic last-mentioned switch but adapted to be
temporarily closed during closing or open-
ing of the latter, |

2. The combination with an electromsor--
&

netically operable switch, of an energlzing

circuit therefor, means ior completing said
energizing circuit, said means comprising
a second electromagnetically operable switch
having auxiliary contacts whioh are open in
the opened and closed position of said lagt-
mentioned switch but adapted to be tem-
porarily closed during closing or opening
of the latfer, and means adapied upon clo-
sure of sald first-mentioned
vide a maintaining circuit therertor.

o. The combination with s plurality of
separately operable driving motors, of elec-
troresponsive switches for respectively con-
trolling the energizing circuits of anid
motors, means for interrupting the energiz-
ing circuit of one of gaid moters upon inter-
ruption of the eNergizing circuit of another
of the same, said means COMPTISIng an ele~-
troresponsive relay adapted upon operation

thereof o i‘ﬂ‘termm the emz'giging cireuis

0T one of said switches, and auxiliary con-

tacts carried by another of s21d switches and

adapted upon opening of the latier io efiect
perating energization of sald relay.

4. The combination with »
motors, of individually operable electrore-
switches therefor,  means
for rendering one of said switches subject o
control by another of the same under given
conditions, said means COMPTISINg an elec-
wroresponsive relay and auxiliary contacts

-

relays OL in the

switch to pro-

On the

‘otors, of individually

R

plurality of

‘glzazion or one of said switches

ously closed to effect operating energization
of said relay, and normally closed auxiliary
contacts on said relay adapted when opened
to effect interruption of the energizing ¢ir-
cult of one of said switches, |
9. The combination with a plurality of
operable electrore-
Sponsive ‘control switches therefor, means
for rendering one of said switches subject to
control by another of the same under glven
conditions, said means comprising an elec-
troresponsive relay and auxiliary contac

ously closed to effect
of said relay, all of said auxiliary contacts
being normally open but certain ot the same
being adapted for temporary closure dur-
Ing opening of their respective switches, and
normally closed auxiliary contacts on said
relay adapted when opened to effect inter-
ruption oi the energizing circuif of

0. "The combination with 3 plurality of

eleciric motors, of individually - operable

electroresponsive control switches ‘therefor, ©

and means for Imsuring against operation of
one of said motors during starting of other
of the same, said means comprising an elec-
troresponsive relay controlling the energiz-
Ing circuit of one of said switches, and
auxiliary contacts on a plurality of said
switches adapted to control the energlzing
cireuit of said relay. |

{. The combination with a plurality of
electric motors adapted to he operated
jointly, of means for Insuriag against oper-
atlon of one of said motors during starting
of other of the same and for efiecting stop-
ping of said one of said motors upon stop-
ping of other of the same, sald means com-

brising a plurality of electroresponsive

switches for 1ndividually controiling said
moLors, an electroresponsive relay having
normally closed contacts controlling the
enmergizing circuit of ome of said switches,
and normally open auxiliary contacts on
other of said switches. adapted to he tem-
porarily closed during opening or closing
ot the latter to thereby control the energiz-
Ing circuit of said relay. _

. The combination with g plurality of
electric motors, of control megns therefor
COMPTISING  in widually operabie ’
responsive conirol switches for the TeSpec-
tive motors and overload relays heving ner-
malily closed comtacts included in &h

circuits of the respective switches,
manuaily eperable means for completing the
energizing circuits of gaid switches respec-
t17ely, and means for INSUTIRG against ener-
Za¢] during ini-
same, 3aid
an electroresponsive relay

1

-

tial energization of other of the
means comprising

‘having normally closed contacis included in

on said switches adapted when simuliane.

the energizing cireuit or one of said switches,

operating energization’
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10

' the energizing circuit of one of said switches,

20

- plurality of

23

switch

40

-~ gaid switches, normall

4B
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‘circult
iary contacts being

‘comprising

gizing circult of
interruption of

gnd normally opeﬁ contacts carried by a
plurality of said switches and adapted when

jointly closed to complete the energizing
circuit of said relay. ' I
9. The combination with a ‘plurality of
clectric motors, of control means therefor
comprising individually operable - electro-
responsive control switches for the respec-

tive motors and overload relays having nor-

mally closed contacts included in the ener-
oizing circuits of the respective switches,
manually operable means for completing the
energizing circuits of said switches respec-
tively, and means for insuring against ener-
gization of one of said switches during ini-
fial energization of other of the same, said
means comprising an electroresponsive relay
having normally closed contacts included 1n

and normally open contacts carried . by @

jointly closed to complete the energlzing
] of said relay, certain of said auxil-
normally open in the
or closed position of their respective
but adapted for temporary closure

or opening of the latter.

opened

during closing

"10. The combination with 2 plurality ot

olectric motors, of control means thereior
individually operable electro-
responsive switches for the respective motors
and overload relays having normally closed
contacts included in the
of the respective switches,
means for controlling the energizing Cir-
cuits of said switches respectively, and
means for effecting interruption of the ener-
one of said switches upon

manually operable

other of the same, said means comprising
an electroresponsive relay having normally
closed auxiliary contacts dapted to be in-

cluded in the energizing circuit of one. of

. open auxiliary con-
tacts carried by said ast-mentioned switch,

and auxiliary contacts carried by other of

said switches and adapted for temporary

closure during opening of ‘the latter, said
iliary contacts of said switches when

jointly closed being adapted to complete the.
ouit of said relay to effect

latter.

‘tion of one of said switches during

tacts included n the

said switches and adapted when
ing energlzing

gwitches

means for effecting

energizing circults.

the energizing circuit of

energizing | ‘
‘load relays having normally closed contacts

._ﬂgaag,gm

opening of the

]

11. In a controller for wooaworking ma-

chines and the like, the combination with a
electrorespon-

of electric motors,
sive switches for controlling
said motors respectively, manually opera

eans for effecting energization and de-

plurality
the circuits of

energization of said switches individually

for insuring against energlza-
initial

energization of other of the same and ior

at will, means

effecting de-energization of said one of said

<witches upon de-energization of
the same, sald means
responsive relay having normally closed con-
energizing circuit of
one of said switches, and ‘normally open
auxiliary contacts -on
switch and on other. of said switches and
adapted when jointly closed to complete the
cirouit of said relay.
19, In a controller for woo working ma-
chines and the like, the combination with a
plurality of electric motors,
eor controlling the circuits of
said motors respectively, manually operable
energization and de-
energization of said switches individually
at will, means for insuring against energi-
zation of ‘one of '

de-energization of other
of the same, sald means comprising an elec-
troresponsive relay having normally closed
contacts included in- the- energizing circuit
of one of said switches, normal |

suxiliary contacts on said last-mentioned

switch and on other of said- switches and

closed to complete the

adapted when jointly
said relay, and over-

circuit of
:neluded in the energizing circuits of certain
of said switches and adapted under given

conditions to automatically interrupt said

cireuits.

said last-mentioned

electroresponsive

open

-auxiﬁary contacts of the

56

ble

80

85 .
comprising an electro-

70
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80

<aid switches during ini-
tial energization of other of the same and
for effecting de-energization of said one of
‘said switches upon
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“In witness whereof, I have hereunto sub-

‘scribed my namie.

RICHARD B. HUNTER.
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