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UNITED STATES

1,556,825

PATENT OFFICE.

CHARLES W. WYMAN, OF CLAREMONT, NEW HAMPSHIRE, ASSIGNOR TO SULLIVAN
MACHINERY COMPANY, A CORPQRATION OF MASSACHUSETTS.

ELECTRICAL CONTROLLER.

Application filed June 14, 1918, Serial No. 240,035.

1o allwhom it may concern:

Be it known that I, Caaries W. WyMmaxN,
a citizen of the United States, residing at
Claremont, in the county of Sullivan and
State of New Hampshire, have invented
certain new and useful Improvements in
Electrical Controllers, of which the follow-
ing is a tull, clear, and exact speeification.

This invention relates to electrical con-
trollers for mining and other machines, and
has for an object the provision of an im-
proved controller of this character having
means for reducing the sparking or arcing
within the apparatus during the operation
thereof and for minimizing the effect of such
sparking or arcing.

Another object of the invention is the pro-
vision of anm improved controller of the char-
acter referred to having a removable con-
nector, herein a fuse plug, and provided

with means for locking said controller .

agninst operation when said connector is
removed, with means for normally locking
said eonnector against removal, and with
means for postively unlocking said connec-
tor when said controller is moved into a
position to break the circuit.

The foregoing and other objects of the
invention, together with means whereby the
same may be carried into etfect, will best
be understood from the following descrip-
tion of one form or embodiment thereof
illustrated in the accompanying drawings.

In said drawings,—

Fig. 1 is a front elevation of a controller
hox econstructed in accordance with the in-
vention.

Tig. 2 is a transverse section taken on
the line 2—2, Fig. 1, looking in the direction
ot the full line arrows thereon, and showing
the fuse plug locked against removal and
the controller handle unlocked.

Fig. 3 is a similar view, also taken on the
line 2—2, Fig. 1, but looking in the direc-
tion of the dotted arrows, said view show-
ing the controller handle in a position dia-
metrically opposite that shown in Figs. 1

Renewed May 18, 1924,

and 2, the fuse plug unlocked and partly
removed, and the controller handle locked
against operation.

Fig. 4 is a section on the line 4—4, Fig. 1,
showing the means for positioning the eon-
troller handle.

Referring to the drawings, 1 denotes a
part of a controller box or casing contain-
ing a plate 3 secured to and spaced from the
front wall of said casing by means of bolts
30 and spacing sleeves 37, respectively.
Suitably attached, as by bolts 2, to one face
of the plate 3, is an insulating casing 6 con-

taining a hollow line terminal 5 disposed
opposite an opening 32 in the plate.  On the

opposite face of the plate 3 is a series of
contacts 7 conveniently arranged in an arc
of a circle and between which and said plate
is preferably interposed an insulating lining
8. A brush 9 is adapted to wipe over the
contacts 7, said brush being slidably mount-
ed in a head 11 and being pressed toward
said contacts by a spring 33 interposed be-
tween said brush and a follower 34 which
engages an insulating lining 86 secured to
the front wall of the casing 1. The head
11 is connected by an arm 18 with a tubular
terminal 15 in axial alinement with the line
terminal 5. The arm 13 and terminal 15 are
secured, as by bolts 12, to a plate 17, the
latter in turn being secured, as by bolts 14,
to a collar 19 of a hollow shaft 21 arranged
coaxial with the terminals 5 and 15 and
journaled in an opening in the casing 1. Se-
cured to the plate 17 by the bolts 14 is an
insulating shield 16 which encloses the ter-
minal 15 and the bolts 12 to prevent arcing
between said parts and the contacts 7. The
shield 16 carries an insulating sleeve or
bushing 18 coaxially disposed with respect
to the shaft 21 and bridging the space be-
tween the terminal 15 and the plate 3. Ex-
terior to the casing 1 the shaft 21 is pro-
vided with a handle 23 secured to said shaft
by a set screw 20 which passes through the
hub 22 of said handle and engages said
shaft. When said handle is rocked it gper-
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ates, through the shaft 21, to move the brush
9 over the contacts 7. To position the
handle with respect to the contacts 7, a seg-
ment 25 is secured to or formed integral
with the casing 1. said segment being pro-
vided with a series of recesses or indenta-
tions 27 to receive a roller 28 carried by a
spring pressed pin 31 slidably mounted in a
boss 29 formed on the handle 23,

Pivoted at 24 to the arin 13 is an arin 26
carrying at its end a roller 40. Between the
arm 26 and the plate 17 is interposed a
spring 38 tending normally to press the
roller 40 toward the plate 3. The follower
34 is also preferably provided with a later-
ally extending lip 47 overlapping the arm
26 and its spring 38 in such a manner as to
protect those members from arcing between
the same and the contacts 7 when the con-
troller is operated as hereinafter described.
As the shaft 21 is rotated the roller 40 en-
gages successively a series of studs 42 car-
ried by the plate 3, said studs corresponding
in number and arrangement to the contacts
7, and each being connected with the adja-
cent contact through a blow-out coil 43. e
arrangement is such that, as the handle 23
is turned toward the “off” position, the roller
40 is brought into engagement with a stud
42 before the brush 9 passes out of engage-
ment with the corresponding contact 7. The
circuit between the terminal 15 and contact
7 is therefore closed through the arm 26,
roller 40, stud 42, and blow-out coil 43 be-
fore it is broken between said contact and
the brush 9, so that no arc is drawn between
said brush and contact when they are sepa-
rated. 'When the roller 40 and stud 42 are
subsequently separated, the arc drawn be-
tween them is immediately extinquished by
the blow-out coil 43. By this means, it will
be seen, any arcing incidental to the passage
of the brush 9 from one contact 7 to another
will take place between the roller 40 and
studs 42, rather than between the brush 9
and contacts 7, thereby preventing injury
to the latter. It will also be seen that this
arcing is reduced to a minimum by the ac-
tion of the blow-out coils 43. It will further-
more be seen that each of the blow-out coils
is energized only during the separation of
the corresponding connector clements, when
current flow through said coil is needed to
extinguish an are, so that all difficulties aris-
ing from heating or waste of current due to
unnecessary current flow through the coils
are avoided. The blow-out phase of the in-
vention is being made the subject matter of
a separate application, Serial No. 568,337,
filed June 14, 1922,

To connect the line terminal 5 with the

‘brush terminal 15, there is provided a con-

nector, herein in the form of a fuse plug 35
adapted to be introduced into the hollow
shaft 21 and to seat in an insulating bushing

46 therein, said fuse plug containing a suit-
able fuse (not shown) and having a terminal
39 adapted to engage the line terminal 5, a
terminal 41 adapted to engage the brush -
terminal 15,
outer end whereby said fuse plug may be
convenientlg removed. The particular con-
struction of the fuse plug per se forms no
portion of the present invention and, being

of a type well known in the art, this fuse 75
plug requires no further description in de-

tail herein.
An important feature of the invention re-
lates to the provision of means for prevent-

ing the withdrawal of the connector or fuse sop

plug 35 from the casing, for any purpose
except when the controller handle is in a

position to break the circuit and thereby pre-

vent the flow of current through the appa-

ratus. To this end, said fuse plug is cﬁr")- 85
is

vided with a lug or projection 58 whi
received in a suitably dis
the shaft 21 and the hub 22 of the handle 23,
said lug or projection having a socket 45 to

receive a latch or pin 63 guided in a snitable go

opening in the handle 23 and normally held
in the position to
lug 58 by means of a spri

64, thereby lock-
ing the fuse plug to the i

aft 21 in a posi-

tion to connect the terminals 5 and 15, a8 96

shown in Fig. 2. At its outer end, the pin

or latch 63 is provided with a T-shaped head :.

65 having a beveled under surface which.
when said pin is in the position to lock the

fuse plug, is received in recesses 66 in the 100

arms of a bifurcated slide 67 guided for lon-
gitudinal movement in a boss 68 formed on -
the handle 23, said slide being normally held
in its inoperative position, with the recesses

66 opposite the head 65, by means of a spring 106

69. The arms of the slide 67 are formed wit,
cam surfaces 70 adapted, when said slide is °
moved from the position shown in Fig. 2 inte
that shown in Fig. 3, to e the head 65

and withdraw the pin 63 from locking en- 110
gagement with the fuse plug against the ten- .
sion of the spring 64. For so moving said +.

slide 67 there is provided at the end of the
segment 25 a cam projection 71 adapted,

when the handle 23 is moved into the posi- 118

tion to break the circuit, to en,
of the slide 67, thereby moving
the position shown in Fig. 3 against the ten-
sion of the spring 69 and positively unlock-

the end

ing the fuse plug 35, permitting its with- 380

drawal.

Slidably mounted in a suitably disposed
recess in the casing 1 adjacent the shaft 21,
is a spring pressed locking pin or latch 72

which, when the fuse plug 85 is inserted, 18

is engaged and pushed back by the lug or
projection 58 on said fuse plug, and which, ¢
when the handle 23 is moved into any of its

circuit closing positions, is held retracted by
engagement with the hub 22, as shown in 1%

and a handle 57 at its 79

posed recess 44 in .

the socket in the
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Fig. 2. When, however, said handle is moved
into the position to break the circuit, and
the tuse plug is withdrawn, as shown in Fig.
3, said pin 72 is released, and when so re-
leased is forced by its spring into engage-
ment with a suitably posttioned recess 73 in
the hub 22, thereby locking the handle 23
against operation.

From the foregoing. it will be seen that the
connector or fuse plug 35 is normally lecked
in its normal posttion against removal; that,
when the handle 23 is moved into the posi-
tion to break the circuit, said fuse plug is un-
locked and may be removed ; that when said
fuse plug is so removed the handle 23 is
automatically locked in its circuit breaking
position against operation until the fuse
plug is fully replaced, whereupon said
hanedle may be turned into one of its circuit
closing positions; and that when said handle
is so turned the fuse plug will be again
locked against remeval. These provisions
render impossible the igmition of any com-
bustible gases in the atmosphere in which
the apparatus is used by sparking or arcing
due to the removal or insertion of the fuse
plug when the current is on.

While I have i this application specifical-
ly described one embodiment which my in-
vention may assume in practice, it will be
understood that this form of the same is
shown for purposes of illustration and that
the invention may be modified and embodied
in other forms of the same without depart-
ing frem its spirit or the scope of the ap-
pended claims.

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

1. The combination of a casing, electrical
controlling means cooperating therewith, a
connector for introduection into said casing
and removable therefrom, and a spring
pressed pin engageable by said connector
for locking said controlling means against
operation when said conmector is removed
from seid casing, said pin being movable in
a dirvection parallel to the movement of said
connector.

2. The combination with a casing. elee-
trical controlling means cooperating there-
with, a connector for introduction into said
casing and removable therefrom, and a
spring pressed pin controlled by said con-
nector and engageable with said controlling
means for locking the latter against opera-
tion when said connector is removed from
said easing, said pin being movable in a di-
rection parallel to the movement of said
connector,

3. The combination of a casing, electrical
controlling means cooperating therewith in-
cluding a shaft journaled in said casing and
a handle on said shaft, a connector for in-
troduction into said casing and removable
therefrom, and a spring pressed latch mov-

8

able in a direction parallel to the motion of
said connector and engaged and held inoper-
ative by sald connector when the latter is
inserted Imto said casing, said latch being

adapted to engage and lock said handle when 7

sald connector 1s yremoved from said casing.

4. The combination of a casing, contact
means therein. a brush cooperating with said
contact means, a hollow shaft journaled in
the wall of said casing by which said brush
ig carried, an operating handle on said shaft
exterior to said casing, a connector for in-
troduction into sald shaft and removable
therefrom, said connector having a projee-
tion. and a spring pressed pin in said casing
engaged and rendered inoperative by said
projection when said connector is placed in
position in said shaft, said pin being adapt-
ed to engage and lock said handle when said
connector 1s removed.

5. The combination of a casing, electvical
controlling means cooperating thevewith, a
connector for introduction into said casing,
an automatically acting latch for preventing
the removal of said connector from said cas-
ing, means for withdrawing said latch when
said controlling means is moved into a posi-
tion for preventing the flow of current, and
means for locking said controlling means
against operation when said connector is re-
moved, said last mentioned means being
movable in a direction parallel to the motion
ot said connector when the latter is inserted
or withdrawn,

6. The combination with a casing, elec-
trical controlling means cooperating there-
with, a connector for introduction into said
casing, an automatically acting latch tor pre-
venting the removal of said connector from
sald casing., means for withdrawing said
lateh when said controlling means is moved
nto & position for preventing a flow of cur-
rent, and means for locking said controlling
means against operation when said connec-
tor is removed, the path of movement of said
connector swhen heing inserted or removed
and the paths of movement of said latch
withdrawing means and of said controlling
means locking means heing parallel.

7. The combination of a casing, electrical
controlling means cooperating therewith, a
connector for introduction into said casing,
means for locking s:id connector against re-
moval from said casing. and means movable
in a direction parallel to the motion of the
connector during the insertion or removal of
the latter for positively withdrawing said
locking means when said contrelling means
is moved into the position for preventing the
flow of current.

8. The combination of a casing, electrical
controlling means cooperating therewith, a
connector for introduction into said casing,
normally operative means for locking said
connector against removal from said casing,
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and cooperating means on said controlling
means and casing respectively for withdraw-
ing said locking means when said controlling
means is moved into a position to break the
circuit.

9. The combination of a casing, contact
means therein, a brush cooperating with said
contact means, means including a handle ex-
terior to said casing for moving said brush
relative to said contact means, a connector
for introduction into said casing, means for

locking said connector against removal from

said casing, and cooperating means on said
handie and casing for positively withdraw-
ing said locking means when said handle is
moved into a position to break the circuit.

10. The combination of a casing, electrical
controlling means cooperating therewith in-
cluding a handle, a hollow shaft therefor, a
connector for introduction into said shaft,
means for locking said connector against re-
moval from said shaft, and means for posi-
tively unlocking said connector when said
hand)ie is moved into a position for prevent-
ing the flow of current.

11. The combination of a casing, electrical
controlling means cooperating therewith in-
cluding a handle, a connector for introduc-
tion into said casing, a spring pressed latch
tending normally to lock said connector
against removal from said casing, and means
carried by said handle for positively with-
drawing said latch when said handle is
moved into a position to break the circuit.

12. The combination of a casing, electrical
controlling means cooperating therewith in-
cluding a handle, a connector for introduc-
tion into said casing, means for normally
locking said connector against removal from
said casing, means carried by said handle for
positively unlocking said connector, and co-
operating means on said casing for engaging
and operating said unlocking means when
said handle 1s moved into the position to
break the circuit.

13. The combination of a casing, electrical
controlling means cooperating therewith in-
cluding a handle, a hollow shaft therefor, a
connector for introduction into said shaft, a
pin for locking said connector against re-
moval, a spring for normally holding said
pin in locking position, and means controlled
by the position of said handle for withdraw-
ing said pin against the tension of said
spring.

14. The combination of a casing, electrical
controlling means cooperating therewith in-
cluding a handle, a hollow shaft therefor, a
connector for introduction into said shaft, a
normally operative latch for locking said
connector to said shaft, a normally inoper-
ative unlocking device carried by said
handle, and means on the wall of said casing
for engaging said unlocking device when
said handle is moved into one position and

1,556,825

operating the same to positively release said
latch. .

15. The combination of a casing, electri-
cal controlling means cooperating therewith,
a connector for introduction into said casing,
a latch tending normally to lock said connec-
tor against removal, a normally inoperative
unlocking device for withdrawing said latch,
and means for operating said unlocking
device to withdraw said latch when said con-
trolling means is moved into the position to
break the circuit.

16. The combination of a casing, electrical
controlling means cooperating therewith in-
cluding a handle, a connector for introduc-
tion into said casing, a latch for locking said
connector against removal, a spring for nor-
mally holding said latch in locking position,
a cam slide carried by said controlling means
for withdrawing said latch against the ten-
sion of said spring, a spring for normally
holding said slide inoperative, and a cam on
the wall of said casing engaged by said slide,
when said handle is moved into the position
to break the circuit, for moving said slide to
release said latch. ‘

17. The combination of a casing, elec-
trical controlling means cooperating there-
with including a handle, a hollow shaft
therefor, a connector for introduction into
said shaft, a pin for locking said connector
to said shaft, a spring for normally hold-
ing said pin in locking position, a cam
slide carried by said handle for engaging
and withdrawing said pin against the ten-
sion of said spring, a spring for normally
holding said slide inoperative, and a cam
on the wall of said casing engaged by eaid
¢lide, when said handle 1s moved into the
position to break the circuit, for moving
said slide to release said latch.

18. The combination of a.casing, elec-
trical controlling means including a handle,
a connector for introduction into said cas-
ing, means carried by said handle and co-
operating with said casing for positioning
said handle, means for locking said connec~
tor against removal, and means includi
said handle positioning means and controlle
by the position of said handle for withdraw-
ing said locking means.

19. The combination of a casing, elec-
trical controlling means including a handle,
a connector for introduction into said cas-
ing, a segment on said casing having inden-
tations, a spring pressed device carried by
said handle and adapted to enter said in-
dentations to position said handle, means
carried by said handle for locking said eon-
nector against removal, means carried by
said handle for releasing said locking
means, and a cam on said segment for op-
erating said unlocking means.

20. The combination of a casing, elec-
trical controlling means cooperating there-
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with, a connector for intreduction into said
casing and removable therefrom, and means
having an end automatically movable upon
withdrawal of said connector into inter-
locking engagement with said controlling
means to prevent movement of the latter,
said connector upon introduction into said
casing engaging ssid end and moving 1t
out of interlocking engagement with the
controlling means.

21. The combination of a casing, elec-
trical controlling means cooperating there-
with and including a rotatable member, a
connector element for introduction into said
casing in a position coaxial with the axis
of rotation of said member and removable
therefrom, said rotatable member having a
recess formed therein, and a spring pressed

in movable by said connector' element to
Inoperative position and operative on with-
drawal of said element to engage in said
recess and hold said rotatable member
against rotation.

99. The combination of a casing, elec-
trical controlling means cooperating there-
with and including a rotatable member, a
connector element for introduction into said
casing and removable therefrom, said ro-
tatable member having a recess formed
therein, and a spring pressed pin movable
by said connector element to inoperative
position and operative on withdrawal of
said element to engage in said recess and
hold said rotatable member against rota-
tion, said connector element being movable
to engage the end of the pin projecting into
said recess.

99. The combination of a casing, elec-
trical controlling means cooperating there-
with and including a rotatable member, o
connector element for introduction into said

_casing and removable therefrom, said rota-
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table member having a recess formed there-
in, and a spring pressed pin reciprocable
in a path parallel to the axis of rotation of
said rotatable member and movable by said
connector element to inoperative position
and operative on withdrawal of said ele-
ment to engage in said recess and hold said
rotatable member against rotation.

94. The combination of a casing, elec-
trical controlling means cooperating there-
with and including a rotatable member, a
connector element for introduction into said
casing and removable therefrom, said ro-
tatable member and said connector element
each having a recess formed therein, and a
pair of spring pressed pins moving in paths
disposed at right angles to each other, one
being operative to prevent movement
of said member when said element is re-
moved and the other to prevent removal of
said element when said member is in on
position.

25, The combination of a casing, electri-

o

cal controlling means including a handle, a’
connector for introduction into said casing,
means for locking said connector against
removal resiliently biased to locking posi-
tion, and means votatable as said handle ro-
tates for positively retracting said locking
nieans.

26. In an interlocking mechanism, a
switch, a cooperating connector, and means
movable in a direction making an angle
with the plane of movement of said switch
for automatically locking said switch upon
withdrawal of said counnector and adapted
to maintain said locking function when said
connector is completely removed.

97. In an interlocking mechanism, a
switch, a cooperating connector, and switch
locking mechanism including an element
movable in a direction making an angle
with” the plane of movement of said switch
controlled by a longitudinal movement ol
snid connector and operative to lock said
gwitch indenendently of said connector.

98. Tn an interlocking mechanism, a
switeh, a cooperating connector, and switch
locking mechanism including an element
adapted to be movable independently of ac-
tuation of said switch in a direction perpen-
dicular to the plane of movement of said
switch adapted to be released upon a longi-
tudinal movement of said connector.

29. In an interlocking mechanism. a
switel, a cooperating connector, and switch
locking mechanism including an element
movable in a direction perpendicular to the
plane of movement of said switch locked by
a longitndinal movement of said connector
and while the latter is ecompletely removed.

30. Tn an interlocking mechanism, a
switeh. a cooperating connector. and switch
Jocking mechanism including an element
adapted to he movable independently of ac-
tuntion of said switeh in a direction making
an angle with the plane of movement of
said switch locked or unlocked by a longi-
tudinal movement of said connector.

31, Tn an interlocking mechanism. a
switch, a cooperating connector, and switch
locking mechanism including an element
movable in a direction making an angle
with the plane of movement of said switch
and normally directly locking said switch
bv itself and adapted to be controlled for
release by said connector. A

32. In an interlocking mechanism, a
switch, a cooperating connector, and means
for auntomatically Tocking said switch upon
withdrawal of said comnector including an
element interlocking with said switch and
pushed by said connector to released posi-
tion.

33. Inan interlocking mechanism,a switch,
a cooperating connector, and switch locking
mechanism controlled by a longitudinal
movement of said connector including an
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element interlocking with said switch and
pushed by said connector to released posi-
tion.

34. In an interlocking mechanism, a
switch, a cooperating connector, and switch
locking mechanism released by a longitudi-
nal movement on said connector inc udinﬁ
an element interlocking with said swite
and pushed by said connector to released po-
sition.

35. In an interlocking wmechanism, a
switch, a cooperating connector, means for

automatically locking said switch upoa
withdrawal of said connector including sn
element interlocking with said switch and 18
pushed by said connector to released posi:
tion, and means movable with said switeh -
for engaging said automatic locking mesms
and holding the same in inoperative posi-
tion during movement of said switch to full 80
on position. Hin
In testimony whereof I affix my signature: :°

CHARLES W. WYMAN, -
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