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To all whom it maey concern:

© "Be it known that I, Witsur L. Merrmry,
a citizen of the United States, residing at
Schenectady, in the county.of Schenectady,
State of New York, have invented certain
new and useful Improvements in Automatic
Reversing Controls; of which'the following
is-a specification. ‘ e o

My invention relates to an improved auto-
matic reversing control ‘arrangement -for
controlling ‘the ele¢tric ‘driving motor-of a
machine which is intended to be periodically
reversed, and the invention' is’ directed’ to
the provision of a very simplé and reliable
control of that nature. - L o

It is customary to provide a pair of elec-
tro-magnetic reversing switches for control-
ling the'direction of operation of an electric
driving motor and to control the energiza-
tion of these switches by limit switches op-
erated at the predetermined limits of travel
of the machine.” It is also customary to in-
terlock the reversing switches so that only
one can be closed at'a time. The usual ar-
rangement is one in which only the revers-
ing switch which is‘closed is energized, so
that to provide a control whéreby the re-
versing switches are alternately closed to
periodically reverse the motor at the limits
of operation has involved complications in
the wiring. - ;

In accordance with my invention, the re-
versing switches are arranged so that only
one can be closed at a time, but they are
normally energized so that all that is neces-
sary to reverse the motor at a limit of oper-
ation is to temporarily deenergize the re-
versing switch which is closed, thereby per-
mitting the other reversing switch to_close.
The reenergization of the first reversing
switch produces no result until the motor op-
erates to its other limit. The limit switches
for controlling the reversing switches may
therefore be normally closed, and only one
is temporarily opened at each limit of op-
eration.

My invention also provides a simplified
manual control whereby the operator may
select the initial direction of operation and
whereby he may at any time interrupt the
automatic operation of the machine and di-
rect it manually as he desires.

While my invention is illustrated in con-
nection with the drive of a pasteboard or
curdboard finishing machine since it has a

Specification ef Letters Patent, Paten‘téa‘ Aug. 15, 1922.
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particular application thereto, the invention
is not necessarily limited: to 'such: an appli-
cation. -For a better understanding of the
invention, reference is had to the ‘accom-
panying drawing wherein I-have shown an
embodiment of my invention in the control
of a‘reversible cardboard finishing machine
which is driven by the electric motor M.
The armature ¢ircuit of this’electric motor
is adapted to be periodically revérsed by the
‘alternate’:closing of the electromagnetic re-
wersing” switches or contactors’ 10*'and “11.
The¢ontactor:10 is provided for connecting
the 'motor to operate in the forward direc-
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tion;-and the contactor 11°i§ provided for -

connecting the motor to operate'in the re-
versed direction. 'These reversing switches
are arranged.-so that only one’of the switches
‘can be'closed at'one time, and to that end the
‘pivoted mechanical interlock 12 is provided
between: the switches, so that when one of
the switches is closed, the otber will be me-
chanically held open even though its wind-
ing is energized. : -

The windings of these reversing switches
are connécted 0 as to be normally energized
during the operation of the motor bétween
its limits of travel, and the arrangement is
such that when the motor has operated the
‘machine do-that the article 18 operated upon
by the machine comes into engagement with
the limit switch 14, the forward contactor
10 is temporarily deenergized, and the re-
verse . contactor 11 is thereby permitted . to
close. When the article 13, which may be
a piece of cardboard operated upon by. the
machine, makes engagement with the limit
‘switch 15, the winding ¢f the contactor 11
is deenergized, and the contactor 10 is per-
mitted to close to thercby reverse the motor
‘and the machine at the limit of operation.
The limit switches 14 and 15 may be mount-
ed so as to be adjustable with respect to the
rolls 16 and 17 of the machine, so that the
machine may be adjusted to take care of
different lengths of cardboard. The ar-
rangement . is such that after the limit
switches are once adjusted and the equip-

ment started, the machine will be periodi-.

cally reversed at its limits of travel until
the operator deenergizes the driving motor.

The resistor R is included in the motor
armature cirenit for limiting the rush of
currcat at starting and upon reversing, and

this resistor is controlled by means of what
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may be feried :i g tung 1eLLy “This re-
lay
back and fovth betweén two sets of station-
ary contacts, at eachof which a portion’of
the resistor is short circuited, The switch
member 18 is carried by a string 19 whichi is
passed over the pulley 20 connected to the
mli 17-and:also over the pulley 21 which
is

two ends of the strmg are connected
by . means.-of:-a. spring.* 22, .:so .that
whenr .the switch;:;quember: 18 maleés

engagement.. with either: one of -its sets of
'spring - 22 - is . lengthened
thrqughbut the operation:. of, the machlne
until, o limit of. travel is;.reached.-:: When
tb.e, eqmpment 1s stepped and| reversed the
switeh,.member; ,18. is, bnought inta . én-
agement; wpth,,;ts {)ther. set of:-contacts;ito
,tghgxeby . again -shout..cirquit; (thi.: pertion
the. resiston Ryt Between, the:intenvals; of
opex;atlon in. ope, dg,rgctkﬂn anfl.operation;-in
the, other directiou;, the: resistor: Rels;tempo-
razily jingluded,in the, moter circuit:so as

to, limit the, rush' of.current . mken byr the

motor\ufpvon reversal. T
- As . thus, conshucted and arr;mged,, the

.operation,of my.invention;is.as follows: In
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- order, to starb the. equlpment the. ma,nually

operated stut and stopi control .switch, 23
A§ qger:,tted, so .as to closg its contagts, and
thereby;: ener,%xze the wmdmgs, of :the .re-

of supply 24. If it is desired; te.start the
equipment in the forward dxrectxon, the. nor-
mally closed, push. biitton. 25 in the. coil cix-
‘cuit’. of the Teyerse contactox 11 will, . be
depreSQe,d by ‘the. operater, thereby deener-
gizing the" wmdmcr of "this con actor and
l:‘[‘ rmlttmg the forward contactor 10 to close.
he push button 25 may be then” released

to energize, the winding of the reverse con-

tactor! 11. Inasmuch as the forward con-
tactor has closed the mechanical interlock

5 12 will prevent the reverse contactor 11 from

closxng even though its winding is ener-
gized. .The motor “will be connected to the
source of supply 24 through the resistor R,
but as soon as the equipment has operated
for a short interval, the switch member 18

‘of the string relay “will be operated so as

‘to make en"agement with its right hand set
‘of stationary contacts and thereby short
circuit a portion of the resistor. The initial
rtush of current at starting is thereby. pro-
tected against, and the motor is permitted
to accelerate to substantially full operating
speed after the machine has started. If it '
is ‘desired to start the equipment in the re-
verse direction instead of in the forward
direction, the normally closed .push button
926 will be temporarily depressed so as to
permit the contactor 11 to first close.

When the left hand end of the cardboard
13 has been advanced so as to be brought

1,425,890

comprises a contact member 18 movable

arranged to be..free .running. -The:

es 10 and 11. from the source. fh

mto engaaement with’ the nomnlly cloged

limit switch 14, the contactor 10 will Le
temporauly deener(rucd and will thus open.

“Beecauserof the fact that the cnergization

of the reverse contactor 11 is nami.uncd,
‘this contactor’ will immediately close and

“thereby reverse the divection of current sup-

plied to the motor armature. The contact
member 18 of the string relay will be per-
mitted to break engagement with its right
hand stationary contacts and thereby rein-
troduce the protective resistance R in the
moter ;circuit-for- an interval. An interval
after.the machine-has begun operation in
the refurm direction, the. Iimit switch 14 is
permitted (o close so as to thereby reener-
gize, the: winding.'of the forward- contactor
10, and the switch member ;18 of the strmg
relay is -brought into..engagement. with its
left hand se} of, stationary contacts to again
short . ¢jreuit. the. portion of.the. pxotectne
resistor:R, . When the right hand end of the
oardbpa.l;d; 18 is, brouoht. inte.. engagement
;the,fnorma.llv closed 1limit, _switch 15,
thls hmxt switch 1s opened, thereby deene:~
e reverse contactor .11l and. permit-
tmb,ﬁle forward contactor 10.to close. The
protective resistor R is again included in the
moton .circuit; during the, interval of re-

S xan is: automatxcal.ly cut out again
eq he l,p%)ment .has wwxsed .
Iﬁ, will be.observed from the above that

Rgenodlc and auntomatic reversal of the
m,aqhme will continue until the’ operator de-
sires that the equipment shall stop. In order
to stop; the equipment at any time, the muxu-
yally.operated control switch 23 w:ll be re-
‘turned to the position shown in the draw ing,
ﬂ_greby deenergizing hoth the contactors 10
and 11 and dlsconnectmo' the motor armu-
‘ture froin the soirce of quppl\ While the
equipment is_operating, if the operator
sires fo ‘effect the automatic reversal of 11,--
equipment ‘before a limit of travel has heen
reached, he will temporarily depress  the
push button 26 if the machine is being
operated in the forward direction, or depress
‘push button 25°if the machine is operaiing
in the | reverse direction. If the push lmf-
ton 26° is temporan]y depressed while the
‘machine is. being operated in the forward
“direction, the equipment is automatically ve-
versed the same as if a limit of travel had
been reached. -The same is true of the effect
‘of operating the piush button 25 when the
equ1pment is'operating in the reverse direc-
tlon. }

"Tt'will be apparent from the above that
my arrangement has obvious desirable fea-
tures of simplicity. The limit switches 14
and 15 may be of the normally closed type,
and no ¢complicated interlocking need be pro-
vided to insure that the automatic reversal
of the equipment will be effected as desired.
In accordance with the provisions of the
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patent statutes, I have described the princj-
ple of operation of my invention, together
with the apparatus which I now consider to
represeni. the best embodiment thereof, but
I desire to have it understood that the ap-
paratus shown is only illustrative and that
the invention may be carried out by other
means.

What I claim as new and desire to secure
by Letters Patent of the United States, is:—

i. The combination with a reversible elec-
tric motor operable in each direction be-
tween predetermined limits, a pair of alter-
nately closed normally energized electro-
magnetic reversing switches for controlling
the direction of operation of said motor,
means for preventing either of said switches
from closing while the other is closed, and
means whereby at each limit of operation of
the motor the reversing switch which is
closed is temporarily deenergized to permit
the other reversing switch to close and there-
by reverse the motor and then energized
when the motor is reversed so as to close
when the said other reversing switch is tem-
porarily deenergized at the other limit of
operation.

9. The combination with a reversible elec-
tric motor, of means for automatically re-
versing the motor at predetermined limits
of travel, comprising a pair of alternately
closed normally energized electromagnetic re-
versing switches for controlling the direc-
tion of operation of the motor, means for
preventing either of said switches from clos-
ing while the other switch is closed, a pair
of normally closed limit switches connected
to be opened responsively to the operation
of the motor, each of said limit switches con-
trolling one of the said reversing switches,
and connections whereby the said reversing
switches are alternately temporarily deen-
ergized by the temporary opening of a cor-
responding limit switch at each limit of op-
eration of the motor.

3. The combination with a machine, an
article operated upon by the machine, an
electric motor for driving the machine in a
forward and a reverse direction, a’ pair of
norinally energized electromagnetic revers-
ing switches, adapted to be alternately
closed, means for preventing either of said
switches from closing while the other switch
is closed, limit switch mechanism operated

8

by the said article for controlling the said
reversing switches, and connections whereby
the said reversing switches are alternately
temporarily deenergized to periodically re-
verse the motor as the limit switch mecha-
nism is operated by the said article at each
lIimit of operation of the machine.

4. The combination with a machine and an
electric motor connected thereto for driving
the same in a forward and in a reverse di-
rection, of an article operated upon by the
machine, a pair of alternately closed nor-
mally energized electromagnetic reversing
switches for controlling the directicn of op-
eration of said motor, a mechanical connec-
tion between the said switches for prevent-
ing either switch from closing while the
other is closed, a pair of normally closed
limit switches operated by the said article,
each of said limit switches controlling one
of the said reversing switches, and connec-
tions whereby the said reversing switches
are alternately temporarily deenergized to
periodically reverse the motor as a limit
switch 1s operated by the article at each
limit of cpersation of the machine.

5. The combination with a machine and
an electric motor connected thereto for driv-
ing the same in a forward and in a reverse
direction between predetermined limits of
operation, a pair of alternately closed elec-
tromagnetic reversing switches for control-
ling the direction of operation of said motor,
a mechanical connection between sazid re-
versing switches for preventing either
switch from closing while the other 1s closed,
manually operated switch mechanism for
simultaneously energizing the said revers-
ing switches, manually operated switch mech-
anism for temporarily deenergizing one of
the reversing switches to permit the other
reversing switch to close, and means where-
by at each limit of operation of the machine
the reversing switch which is closed is tem-
porarily deenergized to permit the other re-
versing switch to close and thereby reverse
the motor, and then energized when the mo-
tor is reversed so as to close when the said
other reversing switch is temporarily deen-
ergized at the other limit of operation.

n witness whereof, I have hereunto set
my hand this 13th day of October, 1921

WILBUR L. MERRILL.
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