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6 Claims.

My invention relates to electrical controlling
apparatus, and more particularly to reverse
switch mechanism.

An object of my invention is to provide an im-
proved electrical controlling apparatus. Another
object of my invention is to provide an improved
reverse switch mechanism. A further object of
my invention is to provide an improved reverse
switch mechanism which shall be operative with
a snap action, and which shall very effectively
prevent harmful arcing. A still further object
of my invention is to provide a reverse switch
whose mode of operation may be predetermined,
and which cannot be operated in a manner {o

- make a reverse connection of the motor windings

3
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3
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with the lines without a certain time interval

and without the deliberate manipulation of op-

erating means to make possible the reverse con-
nection of the motor with the lines. Yet an-
other object of my invention is to provide an im-
proved reverse switch mechanism comprising dis-
tinct switch elements for effecting motor opera-
tion in one direction and distinct switch elements
for effecting motor operation in the other direc-
tion, and means for selectively rendering one or
the other set of switch elements operative while
precluding the concurrent rendering of both of
them operative at the same time. Still another
object of my invention is to provide improved

snap actuating mechanism comprising a plurality-
of snap operating devices having a common pri- .

mary operating element selectively, but not con-
currently adapted to effect operation of both of
them. Other objects and advantages of the in-
vention will hereinafter more fully appear.

In the accompanying drawings, in which one
illustrative embodiment of the invention is shown
for purposes of illustration—

Pig. 1 is a front view of a reverse switch in
which the illustrative embodiment of my inven-
tion is incorporated.

Fig. 2 is an end view on the plane of the line
2—2 of Fig. 1.

Pig. 3 is a transverse section on the plane cor-
responding to the line 3—3 of Fig. 1, the view
b.ing taken in an opposite direction to that of
Fig. 2.

Fig. 4 is a vertical tra.nsverse section on the
plane of the line 8&—4& of Fig. 1, the view being
taken in the same direction as Fig. 3.

Fig. 5 is an approximately horizontal sectional
view on the plane of the line 5—S5 of Fig. 4, show-
ing a detail of construction.

Fig. 6 is a fragmentary horizontal sectional
view taken on the plane of the line 8—6 of Fig. 1,

(Cl. 200—18)

PFig. Tis a fragmenta.ry detail sectional view
taken on the plane of the line T—1 of PFig. 6.

Fig. 8 is a vertical transverse sectional view
taken on the plane of the line 8—8 of Fig. 1, this

view being taken looking in the direction oppo- .

site that of Figs. 3 and 4.

Fig. 9 is a perspective view of the operating
mechanism for the reverse switch, the electrical
portions thereof being omitted, together with
certain cover parts.

Fig. 10 is a vertical section on the plane of the ,

line 10—18 of Fig. 1.

Fig. 11 is a fragmentary plan view of & por-
tion of the reverse switch operating mechanism,

showing the manual controlling means therefor. 18

Fig. 12 is a diagram showing electrlca.l con-
nections.
T PFig. 13is a fragmentary section on the plane
of the line 13—13 of Fig. 11.

Fig. 14 is a perspective view of one of the mov- '

ing contacts.

Fig. 15 is a vertical section through the operat-
ing means for the reverse switch, the view being
taken on the plane of line 1515 of Fig. 11,

An understanding of my invention will be more -

readily obtained if certain of the electrical fea-
tures be first considered and explained, and there-
after the mechanical features of the operating
and interlock mechanism be explained.

In the illustrative embodiment of the inven-
tion, the same is shown in the form of a reverse
switch mechanism for a three-phase A. C. motor,

" and the mechanisin illustrated is adapted to ef-

fect selectively, at the will of the operator, a

connection of the windings of the motor in & di- i 3

rection for running in one direction or the other,
as may be elected, with the main lines L{,-1.2 and
1.3. For the purpose of effecting the connection
of the motor for operation in one directlon with
the power lines, three contact devices, each con-
necting one power line to a given point in the
motor windings, are employed; while for the pur-
pose of connecting the motor for operation in the
other direction with the power lines, three other
contact devices, each’ operative to connect one
power line with a given point in the motor wind-
ings, are use. Each of these contact devices in-
cludes a stationary contact element S and a mov-
able contact element M. Each of the movable

contact elements M is yieldably supported, as 30

shown in Fig. 14, upon & mounting plate P by
means of a spring R. Each of the contact de-
vices is provided with its own arc box A; and the
several contact devices and their arc boxes, as
shown in the drawings, are of a well known com-
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‘mercial construction, so that further detailed de-

scription is unnecessary, it being understood that
any suitable contact devices, adaptable to my im-
proved actuating mechamsm may be employed
as desired.

Now, taking up the mechanical structure, so to
speak, of the reverse switch mechanism, it will
be observed that a main mounting plate I is pro-
vided adjacent its opposite ends with supporting
plates or brackets 2 and 3, respectively; that it

has intermediate its ends a division plate 4; and-

that it has, extending longitudinally thereof and
resting upon the division plate 4 and extending
between the plates 2 and 3 and abutting against
the plate 1, g further plate member 5. A suitable
panel plate §, removed for clarity of disclosure
in Fig. 9, supports the several stationary contacts
S and arc boxes A. Suitable pivot pins 7 and 8,
carried respectively by the.end plate 2 and the
intermediate plate 4, provide a support for a
contact mounting bar 8, and alined pivot pins 0
and f{ support another contact mounting bar
2. The contact mounting bars 9 and 2 are re-
spectively supported by their supporting pins
for bodily rotary movement about the axes of
their pin supports, being supported by bracket
devices 14, {5, 16 and I7, so that the contact

. mounting bars lie materially below the axes
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about which they move. The brackets {4 and 11
each have secured to them .cam plates {8 which
will be described in more detail shortly. . »

~ Forwardly projecting ears 20 and 20" carried
by the plates 2 and 3 respectively provide bearings
for an operating shaft 21 which éxtends longi-
tudinally of the reverse switch. ~The operating
shaft carries, adjacent the ear 20 of the plate 2,
an operating- arm 23 which pivotally supports,
at its outer ‘end, a swingably-mounted, built-up
operating lever 24 which carries at its free end
& roller 25 which is adapted to cooperate with
the cam plate 18, herein shown as formed integral
with the bracket 14. The lever 24 comprises suit-
ably spaced side members 26, 26 providing jour-
nals at 27 for bearing pins 28 on a perforated
block 29 through which a rod 39, pivotally sup-
ported at 31 upon an ear 32-carried by the plate
2, extends. A spring 33 surrounding the rod 30
constantly tends to press the free end of the
lever 24 downwardly and to maintain it in firm
contact with the cam plate (8. The strength of
the spring 33 is sufficient to impart a pressure
to the cam plate adequate to effect the necessary
operating movements of the contact mounting

‘bar 9.

The form of the cam plate 18 may now be
briefly described. It will be noted that it is gen-
erally rectangular in shape but provided with
a notch 36, and it will be observed that from its
point 37, at a maximum distance from the pivot

pin 7, the cam slopes sharply, as at 38, toward -

- the notch 36, and also, In-a direction about at
. right angles to the surface. 38, slopes, as at 39.
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Now, clearly, with the parts in the position
shown in Fig, 10, the pressure of the spring 33
tends constantly to turn the bracket {4 clock-
wise, as viewed in Fig. 10, and since Fig. 10 shows
the positionof the parts with the contacts car-
ried by the contact mounting bar 9 in closed po-
sition, the action of the spring 33 is to maintain
the contacts firmly in closed position. It will be
noted that in this relative position of the _parts
the roller 26 engages in the notch 36.

‘The plate 3 carjes an ear 20’, corresponding to
the ear 20 but having a 1arg‘er opening there-
through at 49’, in which a lever-carrying sleeve

8,148,474

48, in which the shaft 2{ is journaled, is rotata-
bly supported. To the sleeve 48 an arm 23’ is se-
cured, this arm corresponding to the arm 23. The
arm 23’ carries an operating lever 24’ carrying a
roller 25’ adapted to cooperate with the cam plate
18 mounted upon the bracket {7. Vielding pres-
sure means for normally forcing the free end of
the lever 24’ downward is provided, substantially
identical with the construction at the left-hand
end of Fig. 9, and corresponding parts bear cor-
responding numbers, with primes. The cam {8
associated with the bracket {7 has a notch 36,

10

a high point 87’, and surfaces 38’ and 39’ cor-

responding to the similarly numbered parts ot
the cam (8 associated with the bracket (4. Tt

‘will be noted that in the relative position of the

parts shown in Fig. 4, the action of the spring
38’ is-to force the cam plate i8 as far in a clock-
wise direction as possible, which is the direction
in which the contact mounting bar moves to open
the contacts, and the distance which the cam (8
fixed to the bracket {7 may move in the direction
mentioned, is limited by its engagement with a
stop pin 4f carried by the plate 3.. A stop pin 42,
for a similar purpose, is mounted on the plate 2
to limit the movement of the cam plate 18, rigid
with the bracket {4, in a contact opening direc-
tion.

Now, to take up the operating devices for the

- operating shaft 21 and for the operating sleeve

40. It will be noted that the sleeve 48 and the
outer end of the operating shaft 21 each carry
a gear-segment-supporting -arm member, that
mounted directly upon the shaft 21 being num-
bered 43, and that mounted upon the sleeve 40

"being numbered 44. The gear segments 45 and

46, respectively carried by the arms 43 and 44,
are of equal arcuate extent and bear. similar rela-
tions to their respective supporting arms. Each
of these gear segments may be moved into a posi-
tion to bring its supporting arm vertical, as is
shown by the position of the arm 43 in Fig. 9,
or to an inclined position, as shown by the posi-
tion of the arm 44 in Fig, 9. Each arm 43 and 44
has connected with it, and at approximately right
angles to it, a motion-limiting arm 47, and each
arm 43 and 44 has formed integral with it a

‘motion-limiting lug 48. These arms and lugs are-

adapted to cooperate with a projecting boss or
pin-like member 49 carried by the plate 3, to limit
the opposite angular movements of the arms 43
and 44. For the purpose of moving the arms 43
and 44 alternatively, I have provided improved
means including a pinion 50 which may be selec-
tively engaged with the gear segments 45 and 46.
At this' point, before describing the operating
mechanism for the pinion 50, it should be noted
that irrespective of the application of any hold-
ing force through the pinion 50 to the gear seg-
ment 45, and so to the operating shaft 21, the
arm 23 will be held firmly in the position shown
in Fig. 9, for the spring 33 acting through the
lever 24 not only maintains the contacts closed,
but also forces the arm 23 as far outwardly as

is permitted by the engagement of the arm 41

with the stop member 49. Correspondingly, the
spring-33’ acting upon lever 28’ continuously
tends to pull the arm 238 as far over toward the
plate | as the engagement of the lug 48 on the
arm 44 permits. Therefore, whether the con-
tacts on either contact mounting bar be in open
position or in closed position; the parts are held
firmily in the: position to which they have been
adjusted.

Now, to take up the operatlng mechanism of
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the pinion once more, it will be observed that this
pinion must be movable longitudinally, that is,
axially, to effect its selective engagement with
the gear segments 485 and 46, and that it must
be rotatable through a certain arc to effect the
necessary rocking motions of the shaft 21-and of
the sleeve 40. These motions are provided for by
the mechanism shown in Figs. 11, 13 and 15. It
will be noted that the pinion is mounted through

‘& suitable supporting sleeve 55 upon a longitu-

dinally slidable shaft §6 which has an operating
handle §7 at its outer end. The handle 57 is
provided with a pair of approximately semi-cir-
cular grooves 58 and 59 separated by an arcuate
wall 80, said grooves being connected at. one

.end—the lower end in Fig. 13—by a groove 81.

A finger 62 carried by a bracket 63 mounted upon
a suitable frame part 64, for example, a part of
the frame or housing of a mining machine, is
mounted in adjacency to the grooved portion of
the handile 51, and by appropriate movement of
the handle either the semi-circular groove 58 or
the semi-circular groove 59 may be moved into
such relation to the finger 62 that rotation of
the handle with either of these grooves receiving
the finger, may be possible. In the position of
the parts 180° from that shown in Fig. 13, a shift-
ing of the grooves relative to the finger 62 may
be effected, for the notch 61 would then be oppo-
site the finger. It may be noted that the size
of the pinion relative to the size of the arcuate

gear segments 45 and 46 is such that a half-.

revolution of the pinion will be just sufficient to
provide the desired movements of the arms 43
and 44, ‘

Now, it is belleved that the mode of operation
of the entire apparatus may be understood with-
out difficulty. A detailed description of the
changes in electrical connections seems scarcely
requisite in view of the clarity of the diagram of
Fig. 12. It may be noted, however, that this
figure shows at its left-hand side three station-
ary contacts S, S, S and three moving contar:«
M, M, M, by means of which circuits to effect
the running of the motor in one direction may
be established by movement of the bar 9. In like
manner, three stationary contacts 8’, S’, S’ and
three moving contacts M’, M’, M’ are provided,
and upon movement of the contact supporting
bar 12 in a proper manner, these contacts may
be caused to cooperate to establish circuits for
effecting the opposite running of the motor.

Now, let it be assumed that it is desired by the
operator to cause the motor to start and operate
in the direction in which it will run with the con-
tacts carried by the bar 9 closed. The operator,
starting with the lug 48 on the arm 43 in con-
tact with the stud 49 and with the pinion 50-in
engagement with the gear segment 45, will sim-

ply rotate the handle 571 through approximately

180° in the direction of the arrow in PFig. 11,
thereby bringing the parts to the position shown
in Figs. 9 and 11, and effecting closing of the
contacts carried by the contact mounting bar 9,
while leaving the contacts carried by the contact
mounting bar {2 unmoved. .
Now, if the operator wishes to effect interrup-
tion of operation of the motor, he must turn the
handle 57 180° in a direction opposite that of
the arrow shown in Fig. 11, which will move the
arm 43 down again to bring its lug 48 into en-
gagement with the stud 49. This will move the
arm 23 clockwise in Fig. 9 and cause the roller
25 to pass over the point 37 on the cam 18 which
is fixed with respect to the bracket (4. As soon

3

as the high point in the cam is passed, the action
of the spring 33 will cause the roller to force the
cam (8 counter-clockwise in Fig. 9, and move the
bar 9 in a direction to open the switch devices of
the parts which it supports. The movement im-
parted to the cam {8 will be limited by its engage-
ment with the stop pin 42, and the action of the
spring 33 will hold the arm 23, and through it
the arm 43, in open-circuit contact position.

Now, if the operator wishes to close the switch .

devices whose movable elements are carried by
the contact mounting bar 12, he will move the
handle 57 and with it the shaft 56, longitudinally
to the left in Fig. 11, a thing which will be pos-

sible with both switches in open position, due .

to the fact that the notch 61 will .be opposite the
finger 62. When engagement between the pinion
50 and the gear segment 46 has been established,
the handle 5T may be turned in the direction of
the arrow thereon, because the finger 62 will
then lie within the groove 59, and the gear seg-
ment 46 may then be moved forwardly in Fig. 9,
moving with it the arm 44 and swinging the arm
23’ in a direction to cause the roller 25’ carried
thereon to pass forwardly over the peak, so to
speak, 371’ of the cam 18 carried by the bracket
171, whereupon a snap closing of the switch de-

vices controlled by the contact mounting bar 2

will take place.

Now, when it is desired to re-open the circuits
established by the operation last described and
to stop the motor, the handle 51 will simply be
turned in a direction opposite that indicated by
the arrow in Fig. 11, through 180°, and the gear
segment 46 will be restored to the full-line posi-
tion shown in Pig. 9; and during this process
the roller 25’ will again pass over the hump 37’,
so to speak, of the cam I8 carried by the bracket
{7, and so the movable switch elements carried

20

by the bar 12 will be brought sharply to open °

position. With the handle 57 in a position such
that the pinion 50 engages both gear segments
45 and 46, rotation of the handle is impossible,
because the finger 62 then lies in the notch 61,
which blocks rotation of the handle.

From the foregoing description, it will be evi-
dent that I have provided an improved electrical
controlling apparatus, herein an electrical re-
verse switch, in which a single operating handie
may alternatively effect the movement of con-
tact supporting means to establish forward or
reverse motor operating circuits. It will be noted
that it is impossible to establish these circuits
simultaneously. It will be noted that the same
operating device is selectively brought into op-
erative relation with the operating mechanism
for each of the different series of contacts. It
will still further be noted that the contacts are

45
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always opened and closed with a snap action. It

will still further be noted that they are firmly
but yieldingly held in either position to which
they may be moved. It will likewise be noted
that their moving devices are in like manner
firmly held in the position to which they may
have been moved by the operator in effecting
the desired circuit connections. It will be ob-
served that the apparatus is very rugged, simple
in construction, capable of using many standard
commercial parts, and is practically “fool-proof”
in operation.

While I have in this application specifically de-
scribed one form which my invention may as-
sume in practice, it will be understood that this
form is shown for purposes of illustration, and
that the invention may be modifled and em-
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bodied in various other forms without deperting
from its spirit or the scope of the appended
claims.

What I claim as new and desire to secure by
Letters Patent is:

i. Tn & motor reverse switch, contact means
operative to effect one direction of motor opera-
tion, contact means operative to efiect motor op-
eration in the opposite direction, and megns for
alternatively effecting closure of said contact
megns including separate snap actuating means
for said contact means respectively and a com-
mon rotatable operating element oppositely axial-
ly reciprocable from a neutral position to select
different directions of motor operation and there-
after oppositely rotatable to effect and interrupt
motor operation and having a hub provided with
grooves conforming in curvature to arcs struck
from its axis of rotation and means cooperating
with said grooves for controlling the direction
of rotation after initial posmomng of said rotat-

able operating element.

-
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2. In a motor reverse switch, conta,ct means
operative to effect one direction of motor opera-

s tion, contact means operative to effect motor

operation in the opposite direction, and means
for selectively moving either of said contact
means while the other remains stationary includ-
ing contact-moving means including operating
segments, a pinion selectively engageable with
said segments and operative to move the same,
means for moving said pinion from one segment
to the other when said pinion and segments are
in but one position, and means for preventing
pinion rotation while said pinion is in transit
between said different segments.

3. In & motor reverse switch, contact means
operative to effect one direction of motor opera-
tion, contact means operative to effect motor
operation in the opposite direction, said contact
means arranged generally in alined, end to end
relation, snap actuating means for rendering
one of said contact means operative arranged at
one end of one of said contact means, snap actu-
ating means for rendering the other of said con-
tact means operative arranged at the relatively
opposite end of the other of said contact means,
and operating. means for actuating said .snap
actuating means alternatively, arranged at one
end of said alined contact means and including
& primary operating element rotatable to effect
actuation of said-snap actuating means, and
means engaging said operating element for hold-
ing said operating element against rotation ex-
cept in positions in which but one of said snap
actuating means is actuatable thereby.

4. In a motor reverse switch, contact means

8,148,474

operative to effect one direction of motor opera-
tion, contact means operative to effect motor
operation in the opposite direction, said contact
means arranged generally in alined, end to end
relation, snap actuating means for rendering one
of said contact means operative arranged at one
end of oné of said contact means, snap actuating
means for rendering the other of said contact
means operative arranged at the relatively op-
posite end of the other of said contact means,
said snap actuating means arrenged at the ex-
treme Opposite ends of said alined contact means,
and operating means for actuating said snap ac-
tuating means alternatively, arranged at one end
of said alined contact means and including gear
sectors rotatable on a common axis and respec-
tively individual to said snap actuating means
and a shiftable pinion selectively engageable with
said sectors and held against rotation except
when in engagement with but one of said sectors
at a time. . )

5. In a motor reverse switch, contact means
operative to efiect one direction of motor opera-
tion, contact means operative to effect motor
operation in the opposite direction, and means
for selectively moving either of said contact
means while the other remains stationary includ-
ing snap action devices individual thereto each
including & eam and a shiftable device for ap-
plying pressure to different points of said cam,
and a common primary operating element for
selectively moving either of said shiftable de-
vices relative to its respective cam, said operating
element movable to positions to effect operation
of one or the other of said shiftable devices, and
means including means carried by said operating
element for controlling movement of said oper-
ating element. to its respective operating posi-
tions. ‘

6. In a motor reverse switch, contact means
operative to effect one direction of motor opera-
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tion, contact means operative to effect motor

operation in the opposite direction, and means
for  selectively moving either of said contact
means while the other remains stationary in-
cluding snap action devices individual thereto
each including a cam and a bodily movable
spring-pressed cam-throwing element, a com-

mon primary operating element positionable se-

lectively to move either of said throwing elements
only when both of said contact means are in
open-circuit-causing position, and means includ-
ing means carried by said operating element and
means cooperating with said last mentioned
means for controlling the positioning and opera-
tion of said operating element.
CHARLES W. WYMAN.
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