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To all whom 1§ may concern:
Be 1t known that I, Darxuen H. KERFER

3

~a. citizen of the United States, residing in
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Plainficld, New dJersey, have invented cer-

tain Improvements in Variable-Speed-Con-
trolling Devices for Tllectric Motors, of
which the following is a specification.

This invention relates to that class of au-
tomatically actuated electric switches, par-
ticnlarly designed for use in connection with
n motor driven machine such as a planer or
printing press, in which one member of the
machine 1s periodically reciprocated or os-
cillated ;—one object of the invention being
to provide an efficient, relatively simple, and
conveniently adjustable, assemblage of parts
whereby the movable mempber of such ma-
chine may be caused to operate the motor-
controlling switch so as to vary the speed of
the motor.

I further desive to provide a substantial
mechanical device for connecting the mov-
able member of a switch with the device
whereby it 1s actuated, by which 1t shall be
possible to adjust at will the position of the
movable switch member upon its series of
contacts, and also to adjust the number of
such contacts which shall be engaged by said
switch member at

Another objeet of the invention 1s to pro-

vide n switeh controlling device for use iu

connection with o continuously operating
variable speed shunt or compound wound
motor whose construction shall be sueh that
the nuumber of parts vequired for rendering
possible the desired variations and adjusi-

wment of the speed of said motor, shall be
reduced to a minimum. |
These objects and other advantageous ends

-

T sccmre as hereinafter set forth, reference
being had to the accompanying drawings, in
which, | | |
Figure 1 is a front elevation of my 1n-
vention on a reduced seale, showing 1t as

connected to the dog-actuated arm of the

machine with which it is used. Iig. 2, 15 a
front elevation on an enlarged scale 1Hus-
(rating the detail construction. of my inven-
ion. Tie. 8,13 a vertienl section on the line
3-8, Fig. ¢, and Fig. 4, 1s a diagram show-
ine the electrieal connection of the switch.
' such machines ag motor driven planers,

the power for reciprocaling the platen 15
provided by a shunt or compound wound

motor whose armature firns continuously

the same direction and whose speed may be |

wich movement thereof.

——. %

varied to drive said platen at different speeds
on its forward and reverse strokes. The
variation. in speed is customarily obtained
by varying the field strength of the motor,

vice interposed between the field controlling
switch and the movable 1nember of the mo-
tor driven machine, for accomplishing the
objects heretofore noted. '

sents an arm either directly actuated by the
platen of the motor driven machine or con-
nected thereto by suitable means so as.to

be periodically actuated. This arm is fixed

to a spindle 2 to which is also fixed a second
arm 3, connected by a link 4 with the switch
controlling mechanism hereinafter described
and which is contained within a box 6,
tightly closed by a removable cover 7. This
controlling mechanism consists of a slab
or plate S of insulating material mounted
within the box ¢ and having fixed to 1t a

contact scgment 9 with a series of contact
380

plates 10 connected in any of the ways well
known in the art to the shunt field circuit
of the motor to be controlled. A contact
arin 11 is pivoted at 12 to the slab 8 and
carries a brush capable of engaging and
electricallv connecting any one or two of the
contact plates 10 with the contact segment

9. Tor mechanically connecting this con-
tact arm 11 with the link 4 so that it will

be actuated by movement thereof, I mount
upon the slab 8 a guideway 13 in which 15 a
<Jide 14 connected by a pin 15 to the link 4;

60
and my present invention consists of a de-

| * - 65
In Fig. 1 of the above drawings, 1 repre-
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the arrangement bemg such that said shde

is free Lo move transversely svithin the box
¢ in lne with or parallel to the Iink 4. waid
slide carries two lugs 16 and 17, through
each of which extends a vertically threaded
hole or passagé for the reception et adjust-
ine serews 18 and 19 which are of such
length as to project through a transverse slot
in the top side of the box 6:-—their upper
ends having fixed to them heads, respee-
tively indieated at 20 and 21, An elongated

plate 92 ds placed on the top of the box 6

s0 as (o ecover this slot and it is provided
with suitable openings for the puassage of
the serows 18 and 19 which serve o hold it
in place.

Kach of the heads 20 and 21 s provided
with nu indieator or pointer 21, loosely
mounted on its neck and designed to co-
opernte with a scale 93 carried by the plate

99+ the construction being such that -each
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head and the screw attached thereto may be |

turned without turning its pointer. A ¢ross
head 25
ends of the two screws 18 and 19, and 1s also
slidably connected to the contact arm 11
threugh the medium of a block 28, and by
means of a bar 28, to the piston rod 29 of a
dash pot 80. This latter is c¢f the well
known oil film type, containing a piston 31
attached to said rod 29 and in the present
instance is mounted upon the slab 8 through
the medium of a pin 32, in such manner as
to be free to oscillate in a plane parallel to
the plane of the arm 11, |

As will be understood by those skilled 1n
the art, the field strength of the motor and
hence its speed, is dependent upon the par-
ticular one of the contact plates 10 connected
by means of the contact arm 11 with the
segment 9 and it is obvious that by proper
manipulation of either of the screws 18 or

19 said contact arm may be brought into any |

desired position upon the contact plates 10
and segment 9. 1f, forexample, 1t be desired
that the platen shall be driven at the rate
of fifty feet per minute in one direction, and
eighty feet per minute in the opposite direc-
tion, the two heads 20 and 21 are turned un-
{1l their pointers 24 respectively stand oppo-
site the numerals 50 and 80 on the scales
23. As a vesult of this adjustment one end
of the cross head 25 is somewhat elevated
and instead of being horizontal as in the
ngnre, 15 inclined at an angle of about 30°
to the horizontal. The contact arm 11 1s
therefore moved upwardly by the adjust-
nent some distance away trom the lower end
of its path of movement, and when the Iink
4 18 reciprocated by the periodic engagement
of the platen dogs with the arm 1 or with
the parts connected thereto, the shide 14 with
its attached screws 18 and 19 and the cross
head 25, are similarly reciprocated in a di-
rection determined by the guide 13. Owing
to the inclination of said cross: head, the
contact arm 11 1s caused to oscillate over the
contact plates 10 and the segment 9 to an
extent depending upon the gegree of such
inclination; the apparatus being so calibrat-
ed that when in its Tower position, the arm
permits such a current fo flow through the
ficld of the motor as will give the speed in-
dicated by one of the pointers 24 while the
platen is being moved in one direction, and
when In its upper position causing said
motor to drive the platen in the opposite di-
rection at the rate indicated by the other
pointer. | |

Under operating conditions the link 4,
and hence the slide 14, are moved a constant
distance at each reciprocation of the platen,

regardless of the distance traveled and of
its speed. By means of the serews, iowever,
g5 1t 1s possible to vary not only the particular |

15 pivotally connected to collars 26 .
and 27 respectively mounted on the lower !

053,488 ~

set of contacts swept over at each movement
of the arm 11, but also to vary the number
of such contacts engaged at each movement.

The dash pot 30 acts in the well known
manner to provicde the necessary mechanical
resistance to the movement of the various
parts.

By means of the apparatus heretofore de-
scribed 1t will be noted that the arm 11
passes directly from those contact plates cor-
responding to one speed of the motor, to
those corresponding to another desired motor
speed 1n such a manner as to speed up or slow
down said motor to the desired point, with-
out the 1ntermediate and unnecessary varia-
tions of speed commonly caused if two field
switches are wused to control the motor.
Moreover, the sperd of the platen can be ac-
curately and quickly adjusted to any desired
rate since the device is so constructed that
the speed of the motor i1s made to directly
depend upon the inclination given to the
cross head 25. |

While I preferably employ the above de-

scribed device 1n connection with planers
and printing presses possessing reciprocat-
ing members to which it is desirable to im-
part different speeds, I may without depart-
1ng from my invention, use any equivalent
mechanism for accomplishing the same re-
sult or apply 1t to other machines 1n which
1t 1s required that a part shall move 1 two
directions at different speeds.

I claim ;— | |

1. The combination of an electric switch
having a series ¢f contacts and a contact
memper movable over the same, with means
tor transmitting movement to said contact
member from an actuating device, the same
including an adjustable member having a
slidable connection with the contact mem-
per under operating conditions for varyinge
the number of contacts engaged by said lat-
ter member when it is moved.

2. The combination of an electric switch
having a series ¢* contacts and a movable
member capable © - engdgeing the same, with
an actuating meinber having a constant
throw for actuating said movable switch
member, and a device connecting said switch
member and the actuating member for vary-
ing the throw of the switch member, said
device neluding a cross head ; with a bar co-
acting therewith and angularly disposed
relatively to the switch membez.

3. The combination of an actuating mem-
ber having a constant throw, a series of con-
tacts, & movable switch member capable of
engaging sald contacts, and a device includ-
ing a reclprocable bar and means for vary-
ing the angle of said bar for connecting said
actuating member with the movable switch
member for varying the particular contacts
engaged by the latier when 1t 1s moved.

4, The combination of an actuating mem-
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ber having a constant throw, a series of con-
tacts, a movable switch-member capable of

engaging said contacts, and a device includ-
~ing two parts free to slide upon one another

under operating conditions for connecting
said actuating member with the movable
switch member in order to vary the particu-
lar. contacts engaged thereby, said means
being also adjustable to vary the throw of
the movable switch member. -

5. The combination of an electric switch
having. a series of contacts and a contact
member capable of engaging any of said
contacts, a member having a censtant throw
for actuating sald movable switch member,

and means for adjusting .at will the throw

of the latter member and also the particular
contacts engaged thereby under operating
conditions, said means including a cross
head havin%

to said member, means for adjusting the an-
oular position of said cross head relatively

to the switch member, and means for peri-
- odically actuating the cross head to move

said switch member, _

7. The combination with an electric switci
having a series -of contacts and a movable
member, of a cross head slidably connected
to ‘said member, means for adjusting the
angle of the cross. head relatively t

- movement to the cross head.

45

g

8. The combination with an electric switch
having a series of contacts and a movable

member, a cross head slidably connected to
said member, a screw for adjusting the angile
of the ecross head relatively to the swiich
member, and means operatively connected to

the cross head for transmitting movement to

the switeh member.

a rectilinear motion; with a
member slidably connected to said cross
head and attached to the contact member.

6. The combination with an electric switch
having a series of contacts and a movable
member, of a eross head slidably connected

_ to said
switch member, and means for impariting

EJE E.\

9. The combination with an electric switch

having a series of contacts and a movable
member, of a cross head slidably connected
to said member, two screws connected to the
cross head and capable of varying its angle
to the switch member, with means for im-
parting movement to the cross head to cause
1t to actuate the switch member.

"~ 10. The combination of a supporting
structure having an electric switch consist-
ing of a series of contacts and a movabie
member, a guideway, a slide movable 1n the

29

55

ouideway and connected to a source of -

power, two screws mounted on the shde,
with a cross head connected to said screws,
and means for connecting sald cross head
and the movable switch member. -~

60

11. The combination of a supporting

structure having an electric switch consist-
ing of & series of contacts and a movaple
member, a slide movable In the guldeway

and connected to a source of power, two

screws mounted on the slide, a cross head
connected to said screws, means {or connect-
ing said cross head and the movable member,

‘means for adjusting either of the screws, and
a scale for each screw.

19, The combination of a suppol'ti_ng

structure having an electric switch consist-

ing of a series of contacts and a pivotally
mounted arm, a block carried by said arm, a
cross head slidable in said block, serews con-
nected to the opposite ends of said cross

nead, a slide carrying said screws, a guide--

way for the slide, means for reciprocating
said slide, and means for adjusting either
serew at will to vary the throw of the switch
arm. o - |

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses,
SAMUEL H. KEEFER.

Witnesses:

Gro. B. Wran,
C. W. Briter.
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