July 4, 1939.

ELECTRICAL REVERSING CONTROLLER-REMOTELY ADJUSTABLE

A. A. STEIN

Filed Feb. 17, 1938

2,164,958

2 Sheets~Sheet 1

)
19¢ " SFaat=357 7 7 ) |
G0 | | %5 -1 To 1
J >
. “’Z4 MKZZV 77
g 207 A
| » £2g.3
19 - | ’ § 45 | /7
L4 2961 ||| [ N5
—<
a4 N ,
prad L5 ~
ALl TR
] ‘ 4 (z, :J@Qﬁ
a1 -4 © Erfdiln . e re
244785 W £Z2 Z7everetor
15| | el T E T o Attt A Seeire
7 Lt =2 M y
i AT 7 s 27 A Vtliameon

AZLorreys




2,164,958

2 Sheets—Sheet 2

A. A. STEIN

ELECTRICAL REVERSING CONTROLLER-REMOTELY ADJUSTABLE
Filed Feb. 17, 1938

July 4, 1939.

Lreveritor
A ZZo??zeys

S lbeet XA At re
‘ —22?77¢§Z%€&uvzam¢/ﬂ?ﬁ%ﬁégégnuzyy

LT T R N St
| LG S "I S
“ T =N
e . __ 77 —or
| ! :
“ —V _v : _
_\NW..,I %QM./ [ |
L2z, vO5 ! i gy
! i e “ Poa
1 [or os \ | _ \Mﬂm
|
! %%4 " [ 2%y
! i “ 2557
I 1 _“ AGF
= -
=) Hilii]i= _ %
Rl s |1 )
__ Fw “ __ 725 | g957/ J\\\v_l_ 2
! ! ! | w05 | |~y
‘o7 ] | | [ s
_ _ “ Zs o5 ‘x| 7o
“ O!\__\%“ !
o B w _
T _ _
7 o



Patented July 4, 1939

2,164,958

UNITED STATES PATENT OFFICE

2,164,958

ELECTRICAL REVERSING CONTROLLER—
REMOTELY ADJUSTABLE

Albert A. Stein, Cold Spring, Minn.
Application February 17, 1938, Serial No. 190,988

11 Claims.

My invention relates to apparatus for control-
ling electric motors and particularly to remotely
adjustable autcmatic motor reversing controllers.

In certain types of machinery a movable por-

5 tion thereof is propelled in successively oppo-
site directions in recurring cycles between the
respective ends of a path of predetermined
length by a reversible electric motor which is
reversed each time said movable portion reaches

10 an end of said path. In many instances the fre-
quently recurring reversals of a motor in such
service is effected by manipulation of a manual~-
ly operated reversing controller or switch and
hence necessitates constant attendance. Also, in

18 such types of machinery, it is usually necessary
to frequently alter the distance of travel of the
propelled machine part and the positions of the
ends of the path of travel thereof.

An object of my invention is to provide an

90 automatic electrical reversing controller adapt-
ed for so controlling a reversible electric motor
as to produce alternately forward and reverse
operation of mechanism driven by said motor.

Another object is to provide such a controller

g5 which is self adjustable in response to manipu-
lation of control means included therewith.

Yet another object is to provide such a con-
troller which is electrically remote controllable
.for purposes of automatic self adjustment.

g0 Still another object is to provide such a con-

’ troller wherein the respective limits of move-
ment of mechanism associated therewith for con-
trol thereby may be adjusted independently of
each other.

g5 A further object is to provide such a controller
of light, compact, rugged and inexpensive con-
struction and particularly flexible with respect
to application thereof to various machines.

These and other objects and advantages of the

40 invention will more fully appear from the fol-
lowing description made in connection with the
accompanying drawings, wherein like reference
characters refer to the same or similar parts
throughout the views, and in which:

45 TFig. 1is a front view of an embodiment of my
invention;

Fig. 2 is a sectional view taken along the line
2—2 of Fig. 1 as indicated by the arrows;

Tig. 3 is a sectional view taken along the line

50 3—3 of Fig. 1 as indicated by the arrows; and

Pig. 4 is an electrical connection diagram in
accordance with which my controller may be ar-
ranged.

Referring to the drawings the parts of the

g5 illustrated embodiment of my invention are con-

(CL. 200—47)

tained in and supported by a casing C having
end walls 5 and 6 and a bottom wall 1. Strips
8 of suitable material are secured to the bot-
tom of the bottom wall 7 and extend beyond the
ends thereon and are bent downwardly to form
mounting feet 8a. The upper ends of the end
walls § and 6 are connected by brace members
9 which may be of angular cross section, as
shown. A cover is provided forming a top wall
18 and side walls il of the casing C. The lower
portions of the side walls Il are secured to the
bottom wall 7 by means of screws 12 passing
through apertured portions of the walls Il and
screw-threadedly engaged in infernally screw-
threaded apertured portions of angular clips (3
suitably secured to the bottom wall 1.

A pair of generally parallel oppositely inclined
tubular members {4 are disposed within the low-
er part of the casing C and extend generally lon-
gitudinally thereof. The tubular members (4
are constructed of electrically conductive mate-
rial and are mounted on the upper ends of in-
sulating posts 5 and {8, which in turn are sup-
ported at their lower ends by bracket elements
17 suitably secured to the end walls b and §
of the casing C. Each of the tubular members
is provided throughout its medial portion with
slots 14a in its upper and lower sides. Also each
of the tubular members {4 is longitudinally split,
as along the line 14D, so as to divide the tubular
member 14 into respective upper and lower halves
tdc and {4d. At the lower end of each of the
members 14 a lug {4e is formed in the upper half
14¢c and extends downwardly into the lower half
14d. The lower end portion of each lug l4e is
apertured and is pivotally connected to the lower
half 18d of the member {4 by means of a pivot
pin 14f so that the upper half {4c of each of the
raembers 14 is upwardly swingable relative to the

corresponding lower half 14d.

Each of the upper halves l4c is provided at its
free end with a notched member [8 mounted
thereon and comprising a hook. Means is pro-
vided for raising the upper half i4c of each of
the tubular members 14, this means preferably
being of an electromagnetic nature so as to be
electrically remote-controllable. The preferred
form of lifting means shown in the drawings
consists of a solenoid (8 secured to the casing C
by suitable means such as bolts 20 and spacers
28a and having an operating coil {9a. A solenoid
19 is provided for each of the respective upper
halves 14c of the members (4, one solenoid being
mounted on the end wall 5, the other being

mounted on the end wall 6.

The solenoids 19

(%3

10

16

30

40

b6




10

15

25

30

35

40

45

50

b5

60

65

70

75

2

contain magnetic piungers 19b suitably connect-
ed to the respective hooks {8 and the upper halves
{4c. The means of connection to the hooks 18
consists in a pair of links 21 disposed parallel to
each other and at opposite sides of the hook 18
and the lower end of the plunger 19b. The links
2¢ are secured to the plunger {96 by means of a
pin 22 passing through the upper ends of the
links and through a suitable diametrical aperture
in the lower end of the plunger 8b. Suitable
means such as the cotter keys 23 disposed in
diametrical apertures in the pin 22 are pro-
vided to retain the pin 22 in place and to re-
tain the links 24 on the pin 22. A pin 24 is ex~
tending through apertured lower ends of the
links 24 and through the nofch of the hook (8.
Cotter keys 25 are provided to retain the pin 24
in place and retain the links 21 on the pin 24. -

Means is provided for normally retaining the
upper halves f4c of the tubular members {4 in
closely parallel relation to the respective lower
halves f4d. For this purpose helical tension
springs 28 are connected between the respective
ends of the pin 24 and the respective ends of an
anchoring pin 27 mounted on the brackets 11.
Obviously the springs 26 will normally maintain
the respective upper and lower halves of the tu-
bular members in closely parallel relation and
energization of the coil {9a will cause upward
movement of the plunger i8b to raise the upper
half t4c of a tubular member {4 against the ten~
sion of the springs 28. To prevent electric con-
nection between the springs 26 and the tubular
members (4 aprons 28 formed of sheet insulating
material and having apertures through their up-
per portions are mounted on the pin 24 as shown.

Hlectrical contact means movable longitudi-
nally of the respective tubular members 14 in
the interiors thereof are provided, and means is
provided whereby the respective contact means
will move in unison and may be connected to a
moving part of a mechanism or machine to move
in unison therewith. A pair of angular members
28 extending longitudinally of the casing C are
mounted on the bottom wall T in spaced parallel
relation so as to provide guide means for an ele-
ment movable longitudinally thereof. A block
30 is provided and its lower portion is disposed
between the angle members 28 to be guided
thereby in movement longitudinally thereof.
The block 30 is provided with an aperture extend-
ing horizontally and parallel to the angle mem-
bers 29. The block is internally screw-threaded
in the apertured portion thereof. An externally
screw-threaded shaft 3! extending longitudinally
of the casing C is screw-threadedly engaged ab
its medial portion in the block 280 and is jour-
nalled in bearings 32 and 33 mounted on the
respective end walls  and & of the casing C.
The right-hand end of the shaft 3{ extends ex-
ternally of the casing C to provide for connection
of the shaft 81 to a mechanism. Obviously ro-
tation of the shaft 31 will move the block 30 lon-
gitudinally with respect to the guide formed by
the angle members 28. A slab 2§ of insulating
material is mounted on the top of the block 38,
and upon the slab 84 is mounted a bar 35 of elec-
trical conducting material bent to form respec-
tive brackets 35a extending to points below the
respective tubular members (4. Each bracket
is up turned and apertured at its free end to form
a bearing 256b, and a shaft 26 is journalled in each
of the bearings 35b. Bach shaft 36 carries at its
outer end an electrical contact finger 37 project-
ing upwardly through the longitudinal slots {4a

2,164,958

of a corresponding one of the tubular members
{4. The inner end of each shaft 36 carries an
upwardly extending arm 38. Each arm 38 is pro-
vided at its upper end with a helical tension
spring 39 connected with the arm 38 and an an-
choring element 486 mounted on the member 3%
in a direction from the arm 38 toward the upper
end of the tubular member {4 associated with the
arm 38. A stop pin 41 is provided for each of the
arms 38, is mounted on a member 8%, and is po-
sitioned to so limit movement of the arm 38 re-
sponsive to tension of the spring 38 that the arm
38 will normslly remain in a vertically project-
ing position thereof. Above the member 35 and
parallel to the shaft 31 an electrically conductive
contact bar 42 is provided, the respective ends of
the contact bar 42 being insulatedly mounted on
the respective end walls 5 and §. To provide an
electrical connection between the finger carry-
ing member 35 and the contact bar 4%, an elec-
trical contact finger 43 is mounted on the upper
side of the member 35 and is of resilient nature
and so shaped and proportioned as to bear against
the lower side of the contact bar 42 and slide
therealong as the block 38 is moved longitudi-
nally of the casing C.

For cooperation with the contact fingers 317
spherical electrical conductive elements 44 are
placed within the respective tubular members i4
in positions up the inclines of the respective tu-
bular members 4 from the contact fingers 31
associated with the respective tubular members
{4. The contact fingers 37 and the spherical
conductive elements 44 constitute electrical
switches, the connections to the spherical con-
ductive elements being provided through the
conductive tubular members i4. The spherical
conductive elements 44 are of such diameter as
to normally be clamped between the respective
upper halves i4c and lower halves f4d of the
tubular members 4. When the solenoids I8 are
energized to raise the upper halves fdc of the
tubular members (4, the spherical elements 44
are released and are free to roll down the in-
clines of the tubular members {4 responsive to
the pull of gravity. This rolling action will, of
course, be terminated when the spherical ele-
ments 44 reach positions where they engage the
corresponding contact fingers 37. Releasing of
the spherical elements 44 and rolling thereof re-
sponsive to gravity enables adjustment of my
controller as will be explained later. Normally
the spherical elements 44 are retained in fixed
positions by the clamping action of the tubular
member 14. If the shaft 31 is rotated in one di-
rection through a sufficient distance by a mov-
ing part of a mechanism to which the shaft 31 is
connected, one of the contact fingers 37T will
reach engagement with the corresponding one
of the spherical elements #44. The electrical
switch  comprised by the inter-engaged contact
finger 37 and spherical element 44 may be utilized
to operate an electrical control circuit for re-
versing an electric motor used to drive a mecha-
nism to which the shaft 3! is mechanically con-
nected. This will cause reversal in the direction
of rotation of the shaft 31 whereupon the block
30 will move in a direction opposite to the direc-
tion in which it previously moved. If the re-
maining one of the contact fingers 37 engages the
remaining one of the spherical elements 44, an-
other reversal of the motor may be effected as
described in connection with the first contact
finger 37 and spherical element 44. The result
will be that the motor will be periodically re-
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versed to drive 2 mechanism first forwardly and
then reversely in recurring cycles.

A flat bar 45 disposed in a vertical plane ex-
tends longitudinally of the interior of the casing
C and is secured at its respective ends to the re-
spective end walls 5 and 6 of the casing C, as by
means of bolts 46. The bar 45 is provided for the
purpose of mounting thereon auxiliary electrical
apparatus for use in connection with the above
described portions of my reversing controller.

Fig. 4 is an electrical connection diagram of
the above described controller mechanism and
auxiliary relays and devices associated there-
with for use in controlling an electrical motor M.
In the diagram of Fig. 4, a source of electrical
energy is represented by a battery B. In this
diagram means is shown for changing connec-
tions to the motor M responsive to operation of
the above described parts of my controller, so
as to cause periodic reversal of the motor M in
recurring cycles, and means is also shown for
manually controllingthe motor M during the proc-
ess of changing the adjustment of my controller.
Such an electrical circuit diagram as illustrated
in Fig. 4 is suitable for use in my controller in
cases where a machine having a reciprocating or
rotating part is intended to be driven by a re-
versible electric motor in such a manner that
the moving part of the machine will move in
respective directions responsive to rotation of
the motor M in respective directions. For such
use of my controller the shaft 31 thereof may be
connected by any suitable mechanical transmis-
sion means to the movable part of the driven
machine so that the block 30 of my confroller
will move back and forth in unison with forward
and reverse movement of the movable part of the
machine.

A control station S which may be remote from
other parts of my controller is provided and in-
cludes a pair of electrical switch elements 47 and
48 such as push buttons or the like and a single
pole double throw electric switch 49. For con-
venience in direction operation of the circuit,
the respective ends of the battery B are desig-
nated as positive and negative by means of plus
and minus signs. A pair of magnetic contactors
50 and 51 are provided in direct association with
the motor M, and are connected therewith and
with the battery B in a conventional circuit
wherein actuation of the contactor 50 will cause
rotation of the motor M in one direction, and
actuation of the contactor 51 will cause rotation
of the motor M in the other direction. Con-
tactors 59 and 51 are provided with respective
operating coils 50a and 5la and “sealing-in”
contacts 58b and 5ib. The “sealing-in contacts
500 and 51b are constructed in accordance with
the conventional practice and are closed coinci-
dental with the closing of the main contacts 58¢
and 51c of the respective contactors 50 and 5i.
Contactor operating relays 52 and 53 are pro-
vided, these relays having respective lower pairs
of contacts 52¢ and 53a¢ which are normally
closed and respective pairs of upper contacts 52b
and 53b which are normally open. The relays
52 and 53 have respective operating coils 52¢
and 53¢ which, when energized, will operate the
relays to open the lower contacts and close the
upper contacts. With the relays §2 and §3 both
de-energized neither of the contactor operating
coils 50a and 5la are energized, but actuation of
the respective relays 52 and 53 through energiza-
tion of their operating coils 52¢ and 53¢ will
cause energization of the contactor operating

3

coils 50a and 5la. The electrical connections be-
tween the contacts of the relays 52 and 53 and
the coils of the contactors 50 and 5f are such
that only one of the contactors 59 and 5f can
be actuated at a time.

In normal operation of my coniroller the con-
trol station switch 49 is in its right-hand posi-
tion so as to connect the positive side of the bat-
tery B to the contact bar 42 of my controller and
incidentally to the contact fingers 37. One end
of each of the relay operation coils 52¢ and 53¢
are connected to the negative side of the battery
B. The remaining ends of the respective relay
coils 52¢ and 53c are connected to the respective
tubular members {4 and therethrough to the re-
spactive spherical conductive elements 44. Ob-
viously as the pair of contact fingers 37 travel in
alternate directions one finger will contact one of
the spherical elements 44 at one end of the range
of travel of the finger 37 to cause energization of
one of the relay coils 52¢ and 53c, resuliing in
closure of one of the contacts 50 and 5i. As the
actuated one of the contactors 50 and 51 reaches
its closed position, the “sealing-in” contacts §50b
or 5ic thereof will be closed to complete a cir-
cuit between the contactor coil at the negative
side of the battery to seal-in the coil circuit of
the contactor. Operation of one of the relays 52
or 53 will cause energization of the correspond-
ing contactor and also, by opening of the lower
relay contacts, the coil circuit of the previously
closed one of the contactors will be interrupted
to cause opening of that contactor prior to clo-
sure of the newly actuated contactor. Reversal
of the motor M due to the change in position of
the respective contactors 50 and 51 produce re-
versal of the direction of movement of the mov-
able part of a machine to which the shaft 31 of
my controller is connected, and hence causes re-
versal in the direction of movement of the con-
tact fingers 387.
been in engagement with a corresponding one
of the spherical elements 44 is soon withdrawn
from stch engagement but the contactor closed
from such engagement remains closed by current
feeding through the “sealing-in” contacts of the
closed contactor. When the pair of contact
fingers reach the other end of their limit of move-
ment and one of the contact fingers 37 engages
the remaining one of the spherical elements 44,
an operation similar to that described above will
occur to again reverse the motor M.

The above description pertains to normal opera-
tion of the reversing controller illustrated in the
drawings and provision is also made for manually
controlling the controller in such manner as to
effect repositioning of one or both of the spherical
elements 44 with respect to the corresponding
ones of the tubular members 14 so as to alter the
distance of travel of the movable part of a ma-
chine driven by the motor M and mechanically
connected to the shaft 31 of my controller. For
such adjusting procedure the switch 49 of the
control station S is shifted to its left-hand posi-
tion to break the connection between the positive
side of the battery and the contact bar £2, and
thus prevent control of the motor M by the con-
tact fingers 37 and spherical elements 44, A series
of auxiliary relays 54, 55, 56 and 51 having coils
54q, 55a, 56a, and 57a are provided. The relays
54, 55, and 58 are provided with normally open
respective contacts 54b, 58b, and and 56b which
are respectively closed responsive to energization
of the respective coils 54a, 55a, and 56a. The
relay 51 has a movable contact element 51b nor-

The finger 37 which has just’
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mally engaged with a stationary contact element
57¢ and shiftable upon energization of the coil 57a
out of engagement with the contact §7¢c and into
engagement with a contact §7d. 'The circuit is so
arranged that shifting of the switch 49 to the left
causes energization of the coils 54¢ and 57a. The
contacts of the relay 57 are so cornnected that
energization of the ceil 87¢ will interrupt the
supply of electrical energy to the “sealing-in’’
circuits of the contactors 58 and 5i. The con-
tacts of the relays 5 and 57 are so arranged in the
circuit as to connect one terminal of each of the
solenoid coils #9¢ to the negative side of the
battery B. The contacts of the relays 55 and 58
are connected in respective circuits from the posi-
tive side of the battery B to the remaining ter-
minals of the respective solenoid coils {9¢ and to
the terminals of the respective relay coils 52¢ and
53¢ so that closure of the contacts 550 will ener-
gize the relay coil 83 and a corresponding one of
the solenoid coils {8b, and closure of the relay
contacts 56b will cause energization of the relay
coil 82¢ and the remaining one of the solenoid coils
{9a. The coils 55a and 58%¢ of the relays 85 and
56 are connected to be respectively energized by
closure of the respective push-button switches 47
and 48,

In adjusting my controller, as mentioned above,
the switch 49 is shifted to the left to energize the
relays 84 and 57 and thereby set up circuits where-
by the solenoid coils 84 and {8b are connected for
operation responsive to manipulation of the re-
spective push-buttons 47 and 48. Shifting of the
switch 49 to the left also connects the push-but-
tons 47 and 48 to the positive side of the battery
B s0 as fo retain the push-buttons 47 and 48 and
the relays 88 and 5§ operative. To change the
position of the lower spherical clement 44, as indi-
cated in Fig. 4, the push-button 47 is pressed, en-
ergizing relay 85 and resulting in energization of
the relay coil 53¢ in the corresponding solenoid
coil {9a. Energization of the solenoid coil {8g
releases the spherical element 44 which will then
roll down into engagement with the corresponding
contact finger 87. Energization of the relay coil
53¢ results in operation of the motor M to move
the contact finger 37 to the left. The released one
of the spherical elements 44 will then be pushed
up the incline of the corresponding tubular mem-
ber {& by the corresponding one of the contact
fingers 371. When the operator observes that the
machine driven by the motor has reached the
newly desired limit of movement in the direction
involved, he releases the push-button &7 which
de-energizes the relay coil 53¢ to stop the motor
M and de-energizes the corresponding one of the
solenoid coils {8a to produce retention of the
newly shifted lower spherical element 44 in its
newly acquired position. 'To set the upper spheri-
cal element 44 in a newly desired position, the
push-button 48 is operated and setting of the
upper spherical element 44 is accomplished in g
manner similar to the above described resetting of
the lower spherical element 44. When both
spherical elements 44 have been set in accerdance
with the desired new range of movement the
switch 49 may be shifted to the right to re-estab-
lish connections producing alternate directions of
operation of the motor M and the machine driven
thereby in recurring cycles.

From the above it should be apparent that I
have invented an electrical reversing controller
adapted for controlling an electrical motor to pro-
duce alternate directions of rotation of the motor
and alternate directions of movement of a moving

2,164,958

part of a machine driven by the motor in recur~
ring cycles. 1t is to be further noted that my con-
troller is adapted for automatic adjustment there-
of responsive to operation of an electrical remote~
control circuit. Obviously the controller equip-
ment contained within the casing C may be dis-
posed remotely from the control station S and
remotely from the battery B and the contactors
50 and 5!. 'The shaft 3! of the controller may be
connected to a moving part of a machine by any
suitable mechanical transmission means and such
mechanical transmission means may, if desired, be
of such nature that the casing C may be located
relatively remote from the machine from which
the shaft 31 is driven.

While I have shown my reversing controller as
applied to an electric motor and electrical control
means therefor, it should be apparent that other
types of driving means for a machine may be read-
ily controlied by my controller through any de-
sired conventional forms of electrically operatable
control means.

It will, of course, be understood that various
changes may be made in the form, details, ar-
rangement and proportions of the various parts
without departing from the scope of my invention.

What is claimed is:

1. A reversing controller for mechanism hav-
ing electrically controllable apparatus for pro-
pelling a movable portion thereof in successively
opposite directions including, a guide of which
one end is disposed at a higher level than the
other, an electrical contact element arranged for
movement generally longitudinally of said guide

and adapted to be connected to an oscillatable :

portion of a mechanism for movement in unison
therewith, an electrically conductive element sup-
ported by said guide in longitudinally movable
relation thereto upwardly of said contact ele-
ment for engagement thereby and co-operation
therewith in constituting an electrical switch
unit adapted to be connected in a control circuit
of an elecirically controllable apparatus said con-
ductive element being movable downwardly of
said guide responsive to gravity, and means for
normally restraining said conductive element
from moevement longitudinally of said guide said
means being releasable to enable movement of
said conductive element independently thereof.
2. A reversing controller for mechanism hav-
ing electrically controllable apparatus for pro-
pelling a movable portion thereof in alternate
directions in recurring cycles including, a pair
of guides each having one end thereof disposed
at a higher level than the remaining end thereof,
a pair of electrically conductive elements carried
by the respective guides in longitudinally mov-
able relation therewith, said elements being mov-
able downwardly of the corresponding guides re-
sponsive to gravity means associated with said
guides for normally restraining said elements
from movement relative thereto, said means being
releasable to enable movement of said elements
independently thereof, a pair of electrical con-
tact elements arranged for movement longitudi-
nally of the respective guides and engagement
with said respective conductive elements to form,
in conjunction therewith, respective electrical
circuit-controlling means adapted for use in con-
trolling electrically controllable reversible ap-
paratus, and means so interconnecting said con-
tact elements that one will move longitudinally
upwardly as the other moves longitudinally down-
wardly of the respectively corresponding guides,
said contact elements being adapted to be con-
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nected to a movable portion of a mechanism for
movement in unison therewith and said conduc-
tive elements being disposed in the respective
guides upwardly of the respectively corresponding
contact elements.

3. A reversing controller for mechanism having
electrically controllable apparatus for propelling
a movable portion thereof in alternate directions
in recurring cycles including, 2 pair of oppositely
inclined guide members disposed in respective
substantially parallel vertical planes, a pair of
electrical contact elements arranged for move-
ment in unison longitudinally of said pair of mem-
bers and respectively associated with the respec-
tive members, said contact elements being adapted
to be connected to a movable portion of a mecha-
nism for movement in unison therewith, a pair
of electrically conductive elements supported by
the respective members up the slopes thereof from
said contact elements for engagement by said
contact elements and co-operation therewith in
constituting respective electrical switch units
adapted to be connected in conirol circuits of an
electrically controllable propelling apparatus said
conductive elements being movable downwardly of
the corresponding guide members responsive to
gravity, and releasable means for restraining said
conductive elements from movement longitudi-
nally of said members.

4, A reversing controlled for mechanism hav-
ing electrically controllable apparatus for pro-
pelling a movable portion thereof in alternate di-
rections in recurring cycles including, a pair of
oppositely inclined guide members disposed in
respective substantially parallel vertical planes,
a pair of electrically conductive elements sup-
ported by said respective members and adapted
to travel down the slopes thereof responsive to
gravity, releasable means associated with each of
said guide members for normally restraining the
element thereon from movement longitudinally
thereof, a body movable longitudinally of said
members and adapted to be connected to a mov-
able portion of a mechanism for movement in
unison therewith, a pair of electrical contact fin-
gers carried by said body and situated for en-
gagement with said respective elements to form,
in conjunction therewith, respective electrical
circuit-controlling means adapted for use in con-
trolling electrically controllable reversible ap-
paratus, said elements being sifuated up the
slopes of the respective corresponding members
from the respective corresponding contact fingers.

5. A reversing controller for mechanism having
electrically controllable apparatus for propelling
a movable portion thereof in alternate directions
in recurring cycles including, a pair of opposite-
ly inclined tubular members disposed in respec-
tive substantially parallel vertical planes, a pair
of spherical, electrically conductive elements sit-
uated within said respective members and mov-
able down the slopes thereof responsive to gravity,
the medial portion of each of said members hav-
ing a longitudinally extending slot therein, re-
leasable means associated with each of said mem-
bers for normally restraining the spherical ele-
ment therewithin from movement longitudinally
therecf, a body movable longitudinally of said
pair of members and adapted to be connected to
a movable portion of a mechanism for movement
in unison therewith, a pair of electrical contact
fingers carried by said body and projecting
through said respective slots for engagement with
the respective spherical elements to form in con-
junction therewith respective electrical circuit-

5

controlling means adapted for use in conftrolling
electrically controllable reversible apparatus, said
spherical elements being situated up the slopes
of the respective tubular members from the re-
spective contact fingers.

6. A reversing controller for mechanism having
electrically controllable apparatus for propelling
a movable portion thereof in alternately oppo-
site directions in recurring cycles including, a
pair of electrically conductive tubular members
having respective, oppositely inclined axes dis-
posed in respective substantially parallel vertical
planes, a pair of spherical, electrically conductive
elements contained within said respective mem-
bers and being movable down the slopes thereof
responsive to gravity, the medial portion of each
of said members having a longitudinally extend-
ing slot therein and each of said members being
longitudinally divided into two parts, means in-
terconnecting the lower ends of the respective
parts of each of said members to permit swinging
movement of one part relative to the other, means
yieldably urging the respective parts of each of
said members together to normally grip the cor-
responding spherical element therebetween,
means associated with each of said members oper-
atable to spread the parts thereof apart to free
the corresponding spherical element for move-
ment longitudinally of said member, a body mov-
able longitudinally of said pair of members and
adapted to be connected to a movable portion of
a mechanism for movement in unison therewith,
a pair of electrical contact fingers carried by said
body and projecting through the slots of the re-
spective tubular members for engagement with
the respective spherical elements to co-operate
with the same and said members in constituting
respective electrical circuit-controlling means
adapted for connection in circuit with electrically
controllable reversible apparatus, said spherical
elements being situated up the slopes of the re-
spective tubular members from the respective
contact fingers.

7. A reversing controller for mechanism hav-
ing electrically controllable apparatus for pro-
pelling a movable portion thereof in alternately
opposite directions in recurring cycles includ-
ing, a pair of electrically conductive tubular
members having, oppositely inclined axes dis-
posed in respective generally parallel vertical
planes, a pair of spherical, electrically condue-
tive elements contained within said respective
members and movable down the slopes thereof
responsive to gravity, the medial portion of each
of said members having a longitudinally extend-
ing slot therethrough vertically aligned with the
axis thereof and each of said members being lon-
gitudinally divided into respective upper and
lower halves thereof, means interconnecting the
lower ends of the respective halves of each of
said members to permit swinging movement of
one half relative to the other, means yieldably
urging the respective halves of each of said
members together to normally grip the corre-
sponding spherical element therebetween, means
associated with each of said members operatabie
to spread the halves thereof apart to free the
corresponding one of said spherical elements for
movement longitudinally of said member, a body
movable longitudinally of said pair of members
and adapted to be connected to a movable por-
tion of a mechanism for movement in unison
therewith, and a pair of electrical contact fingers
carried by said body and projecting through the
slots of the respective tubular members for en-
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gagement with the respective spherical elements
to co-operate with the same and said members in
constituting respective electrical circuit-control-
ling means adapted for connection in circuit with
electrically controllable reversible apparatus, said
spherical elements being situated up the slopes
of the respective tubular members from the re-
spective contact fingers.

8. A reversing controller for mechanism hav-
ing electrically controllable apparatus for pro-
pelling a movable portion thereof in alternate
directions in recurring cycles, including, a pair
of electrically conductive tubular members hav-
ing oppositely inclined respective axes disposed
in respective substantially parallel vertical planes,
a pair of spherical, electrically conductive ele-
ments contained within said respective members
and movable down the slopes thereof responsive
to gravity, the medial portion of each of said
members having a longitudinally extending slot
therethrough vertically aligned with the axis
thereof and each of said members being longi-
tudinally divided into respective upper and lower
halves thereof, the lower half of each of said
members being fixedly mounted, means inter-
connecting the lower ends of the respective
halves of each member for vertical swinging
movement of the upper half relative to the lower
half, resilient means urging the respective halves
of each of said members together to normally
grip the corresponding spherical element there-~
between, electromagnetic means energizable to
lift the upper halves of the respective members to
free the respecting spherical elements for move-
ment down the slopes of the respective members,
a body movable longitudinally of said pair of
members and adapted for connection to an oscil~
latable body for movement in unison therewith,
and a pair of electrical contact fingers carried
by said body and projecting through the slots
of the respective members for engagement with
the respective spherical elements to co-operate
with the same and said members in constituting
respective electrical circuit-controlling means,
said circuit controlling means being connected
with said respective control circuits, and said
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spherical elements being situated up the slopes
of the respective tubular members from the re-
spective contact fingers.

9. A reversing controller for mechanism having
electrically controllable apparatus for propelling
a movable portion thereof in successively oppo-
site directions including, an elongated, longitudi-
nally apertured guide member disposed in other
than a horizontal position, an electrical contact
member having a portion thereof situated with-
in and movable longitudinally of said guide
member, said contact member being adapted for
connection thereof to an oscillatable body for
motion in unison therewith, an electrical contact
element carried in said guide member above said
contact member for engagement therewith, said
contact element being movable longitudinally of
said guide member and movable downwardly
thereof responsive to gravity, and releasable
means for normally restraining said contact ele-
ment from movement longitudinally of said guide
member, said contact member and said contact
element constituting an electrical switch.

10. The combination defined in claim 9, and
electrically actuatable means for operating said
restraining means.

11. A reversing controller for mechanism hav-
ing - electrically controllable apparatus for pro-
pelling a movable portion thereof in successively
opposite directions including, an elongated guide
member disposed in other than a horizontal posi-
tion, an electrical contact member having a por-
tion thereof situated within and movable longi-
tudinally of said guide member, said contact
member being adapted for connection thereof to
an oscillatable body for motion in unison there-
with, an electrically conductive spherical element
carried by said guide member above said contact
member and adapted for movement toward the
lower end of said guide member responsive to
gravity, and releasable means for normally re-
straining said conductive element from movement
longitudinally of said guide member, said contact
member and said conductive element together
comprising an electrical switch.

ALBERT A. STEIN.
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