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My invention relates to externally operated
inclosed switches and particularly to that
type which includes an operating handle
mounted on the front of the cover and so po-
5 gitioned that a number of the switch units
may be closely grouped or ganged side by
side and each switch may be operated inde-
pendently of the adjacent switches.

It has been the common practice to provide

10 jnclosed switches with external operating

handles which projected from the sides of
the boxes and this of course necessitated,
when the switches were to be ganged side by
side in parallel relation, that the boxes be
to allow room for
the operator to reach his hand between the
boxes when operating the switch. The side-
operated switches thus required much more
space than an equal number of front operat-
The operating handles were
comparatively difficult of access and manipu-
lation, and a ganged group of switches was
less neat and ship-shape in appearance.

One object of my invention is to provide

25 an effective inclosed switch having an ex-

ternal operating handle mounted on the front
of the box.

Another object is to provide a rugged and
dependable mechanism for causing a quick-

30 make and quick-break movement of the

switch. , A 3
Another object is to provide an inclosed

front-operated quick-make and quick-break
switch in which, during the operating move-

35 ment of the switch, there is little if any

spring force or other pressure exerted against
the box cover to change its fully closed rela-
tion with the boz.

Another object is to provide a front-oper-

40 ,ted switch in which the cover and the oper-

ating handle may be readily removed from
the box as a unit.

Another object is to provide a switch con-
struction in which the operating handle is

45 younted on the cover in such a manner that,

when the switch is in the “off” position, the
cover may be opened without removing the
handle or any of its connections.

Another object is to provide a front-oper-

56 gted inclosed switch having a main cover and

1931 Serial No. 519,328.

a fuse protecting cover and having a lever
connection between the fuse cover, the oper-
ating handle and the switch throwing mecha-
nism and so arranged as to lock the fuse cover
when the switch is in the “on” position and
to prevent access to the fuse compartment
except when the switch is in the “off” position.

Another object is to provide an inclosed
fuse switch having a box and a two-part
cover, one of which covers is hinged and may
be opened for manipulation of the fuses only
when the switch is in the “off” position and
the other cover being normally secured to the
box but being hinged ir such a manner that
it may be opened for inspection of the switch

60

65

contacts when the switch is in the “on” po-

sition, the construction including such a co-
relation of parts that the switch may be op-

erated when the last mentioned cover is open.
for inspection of the fuse contacts.

Another object is to provide a quick-make
and quick-break inclosed switch construc-
tion in which all of the operating mech-
anism, except the operating handle, is in-
closed within the box or casing and in
which the switch crank is mounted within
and independently of the box.

Another object is to provide an inclosed
gwitch construction having an operating han-
dle mounted on the cover and a mounting

| means for the switch and its operating mech-

anism, the mounting means being independ-
ent of the boz or casing to permit the as-
sembling of the switch and its operating
mechanism outside of the box and a simple
“pin and hole” means for connecting the
switch operating means with the external op-
ersting handle when the switch mechanism
is placed within the box and for permitting
the ready detachment of the external oper-
ating handle and the cover for the purpose
of wiring or connecting the-switch termi-
nals. :

Another object is to provide an inclosed
fuse switch construction having an unusual-
ly rogged and efficient interlocking means
of connection between the operating handle,

‘the switch mechanism and the fuse door for

preventing access to the fuses except when
the switch is in the “off” position.
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Another object is to provide an inclosed
switch construction in which the external
operating handle is mounted on the cover
and is so co-related with the switch mech-
anism that its projecting end rests compara-
tively close to the surface of the box cover
in both its “on” and “off” positions.

In carrying out the invention I prefer to
provide a box having a two part cover, the
parts of which are hinged together at the
front of the box. The handle is pivotally
mounted in one section of the cover and the
switch is actuated by moving the handle up
and down. The switch mechanism per se
is immaterial to the present invention but is
mounted on an interior carrier which also
furnishes bearings for the crank shaft.
Quick make and break mechanism is sup-
ported by this carrier frame and connected
to an offset crank carried by the cover and
connected to the operating handle. Details
of the construction in its preferred form will
be more fully understood from the follow-
ing  specification and the accompanying
drawings. ' :

Fig. 1 is a front view of a switch box,
part of the cover being broken away to show
the interior mechanism.

Fig. 2 is a vertical sectional view on the
plane of the line 2—2 of Fig. 1 but also
showing the handle and snap action mech-
anism.,

Fig. 3 is a horizontal sectional view on the
plane of the line 3—3 of Fig. 1 looking up-

» wardly and indicating in dotted lines a formn

of switch block.

Fig. 4 is an exploded perspective view
showing the parts of the switch actuating
mechanism. :

Fig. 5 is a fragmentary side view showing
the switch actuating and snap action mecha-
nism in the “off” position.

Fig. 6 is a similar view showing the parts
in the “on” position. _

Fig. 7 is a detail view of one of the crank
shaft bearings,

The box 10 may be of any suitable con-
struction preferably of sheet stecl as is cus-
tomary. The cover is formed of two sections,
11 and 12, which are hinged together. The
lower section 12 is preferably secured snugly
to the box, by screws such as 18 or other suif-
able means, and the upper part, 11, is adapted
to be secured by a spring latch 14 of any suit-
able form. Tn other instances, it may be
preferable to reverse the relative position
of the covers so that the part 11 becomes the
lower part and the construction of the co-
related parts is such that they may be ar-
ranged with the fuse receiving partsin either

‘end of the box, and without departing from

the spirit of my invention.

The switch contacts and the line terminals
may be of any suitable form and are mounted
in the lower part of the box as indicated at

1,808,829

15 of Fig. 1, being supported by a carrier
frame having a bottom plate 16 which is se-
cured by screws 17 in the bottom of the box.
The load terminals are carried by a block 18
which is suitably secured in the upper part of
the box. The circuit protecting fuses 19 of
any suitable type are accessible for installa-
tion, inspection or replacement when the up-
per part of the box is open. _

The operating crank 20 is supported in
flanges 21 and 22 of the carrier and connected
in any suitable manner to the movable switch
member.

The snap action mechanism includes a disc
23 which is mounted on one end of the crank
shaft 20. This disc has a lug 24 to which is
attached one end of the rod 25, the other end
of which is guided in the bracket 26 secured
to the side flange or plate 22. Spring 27 on
the rod 25 constitutes the power device of the
snap action mechanism. Lugs 28 and 29
which project from the disc 28 engage the
arm 30 of the crank shaft to move it to the
“off” and “on” positions, respectively.

The arm 31 is mounted on the end of the
crank shaft 20 and forms a part of a hub
which also includes discs 82, 83, 34 and 35, all
held together by rivets 86 which pass through
elongated slots 37 in the disc 23.

This hub and the arm 31 thus have a lost
motion connection with the disc 23. The
flange 22 also has a bearing for the washer
38 through which the rivets 86 pass so as to
permit a limited rocking movement of the
arm 31 and the hub just described.

The handle 40 is secured to the shaft 41
within the pocket 42 on the front of the
upper section of the cover of the box so that
when the handle is raised or lowered the shaft
41 is turned with it. . One end of the shaft
41 is supported in the side wall 48 of the
pocket and the other end is supported in the
bearing 44. This shaft 41 has an offset crank
pin 45 which is connected in a hole 46 in the
link 47, the other end of which is hinged at
48 to the outer end of the arm 31 above men-
tioned. -

Intermediate the ends of the link 47 is a
roller or pin 50 which is adapted to travel in
a slot in a side plate or flange 22 of the carrier
frame. This slot is of angular formation and
hastwo portions 51 and 52 for guiding the pin
50 of the actuating link. The portion 51
serves as the guide when the switch is being
actuated in the normal manner. For instance,
if we consider the parts in the position shown
in Fig. 2 with the switch “off”, the switch is
actuated by raising the handle whereupon the
offset end 45 of the shaft 41 swings the upper
end of the link 47 to the rear and starts to
rock the link about the pin 50 which is sup-
plorted at this instant in the elbow 53 of the
slot.

The arm 31 then starts to rotate and, as
the handle 40 continues to rise, the pin 50
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slides down the inclined portion 51 of the
slot and thus continues the rotation of the
arm 31 and the action of the quick make and
break mechanism in the usual manner.

To open the circuit the handle 40 is moved
downwardly so that the link 47 is tilted about
the pin 50 and then moved to the left {con-
sidered from the viewpoint of Fig. 6). This
rotates the arm 31 and thus actuates the snap
action mechanism in the usual manner.

When the switch is in the “on” position
with the snap action mechanism in the posi-
tion in Fig. 6, it is impossible to open the
cover because of the interlock of the pin 50
in the slot 51. v

‘When the switch is “open” and the fuse pro-
tecting cover is open, it is impossible to actu-
ate the switch to close the circuit because

“when this cover is open the pin 50 will be in

the portion 52 of the slot where it has been
raised by the opening movement of the cover.

The crank 20 stops against the bottom
flange 21’” when the switch is opened and
against the flange 21’ when it is “closed.”

By removing the screws 13 the lower half
of the cover can be raised for inspection of
the switch when the switch is “on.” The
two-part cover can be readily removed with
the handle 40 and shaft 41 by disconnecting
the crank pin 45 from the hole 46 in the link
47 +o facilitate inspection, wiring, etc.

Tt will be noted that the crank shaft 41
is positioned very close to the inside of the
cover- and, except for the crank portion 45
at its extreme end, it has no portion which
approaches nearer to the switch or fuse parts
in any of its operative positions.

TWhile I have shown and described the op-
erating handle 40 as being mounted on the
fuse protecting cover 11,it will be readily ap-
parent that, in order to suit other conditions,
the handle may be mounted on the relatively
fixed cover 12 which covers the switch mech-
anism. '

Tt is also quits clear that, when so desired,
the switch mechanism and the fuse receiv-
ing elements may be reversed end for end,
{eﬂative to their respective locations in the
boz.”’ :

T claim:

1. An inclosed switch construetion em-
bodying a box having a cover portion hinged
geross the front of the box, a switch carrier
frame mounted in the box including quick-
make and break mechanism and a side plate
having a slot with a straight portion and an
arcuate portion, a handle hinged to the cov-
er and means of connection between said han-
dle and the guick-make and break mecha-
nism including a link having a projecticn
slidabie in the straight portion of the slotted
side plate to actuate the switch and swinging
in the arcuate portion to form s safety inter-
lock. . "

9. An inclosed switch construction in-

‘guide slot

cluding a box having a cover formed in two
parts hinged together, one of the parts be-
ing fixed to the box, a latch for the other
part of the cover, quick-make and break
mechanism mounted within the box for actu-
ating the movable part of the switch, a han-
dle hinged to one part of the cover of the
box, a shaft extending to one edge from
the handle and means of connection between
said shaft and the quick-make and break
mechanism including a link connected to said
shaft and a slotted plate forming interlock-
ing means preventing the opening of the said
other part of the cover when the switch is
closed.

3. An inclosed switch construction includ-
ing a box, a cover for said box, switch mech-
anism within said box, an operating handle
mounted on said cover at approximately its
median line, a shaft connected to said handle
on the opposite side of said cover and pro-
jecting laterally towards one side of said
cover and closely to the inner surface of said
cover and having a crank portion at its far
end for readily detachable and operable en-
gagement with said switch mechanism.

a .
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4 An inclosed switch construction includ- -

ing a box, a cover for said box, a switch car-
rier frame mounted in the box and having a
therein, quick-make and break
mechanism mounted in said box, a handle
mounted on said cover and movable therewith
and also movable independently thereof,
means of connection between said handle and
the quick-make and break mechanism and in-
cluding a link having 2 projection guided in
the slot in said frame to form a safety inter-
lock.

5. An inclosed switch construction includ-
ing a box, a cover for said box formed in two
parts and hinged together, one part being
normally fixed to the box, quick-make and
break mechanism for actuating the switch, a
carrier frame detachably mounted within the
box for supporting the switch mechanism, a
handle hinged to one part of the cover of the
hox at approximately the vertical center line
of the cover, and a crank shaft connected to
said handle and extending from said handle
to one side of said box and having a readily
detachable connection with the switch oper-
ating mechanism. '

6. An inclosed switch construction includ-
ing a box, a cover for said box, a switch car-
rier frame mounted in the boz-and having a
side plate provided with a guide slot having
a straight portion and an arcuate portion,
switch mechanism mounted in said box, &
handle hinged to the cover and means of
connection between said handle and the
switch mechanism and including = link hav-
ing a projection slidable in the straight por-
tion of the slot in the side plate to form an in-
terlock and being slidable in the arcuate por-
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tion of said slot to permit & partial opening
movement of said cover,

7. An inclosed switch construction includ-
ing a box, a cover for said box formed in two
parts and hinged together, one part being
normally fixed to the box, a latch for the other
part of the cover, quick-make and break
mechanism mounted within the box for actu-
ating the switch, a handle hinged to one part
of the cover at approximately the vertical
center line of the cover, a shaft extending
from the handle to one side of the box and
means of connection between said shaft and
the quick-make and break mechanism and in-
cluding a link connected to said shaft, a pro-
jection on said link and a side plate having a
slot for engagement by said projection to
prevent the opening of said cover when the
switch is in the closed position.

8. A safety switch comprising a box con-
taining stationary and movable switch mem-
bers in one end and protective fuses in the
other end, covering means for the front of
the box including a swinging door movable
to permit access to the fuses, an operating
crank supported in the box behind the switch
contacts, means of connection between said
crank and movable switch contact, snap ac-
tion mechanism mounted at one side of the
box and having lost motion connection for
the crank, an operating handle hinged at the
front of the upper part of the box, a trans-
verse countershaft connected to said handle
and having an offset end connected to the
snap action mechanism and interlocking
means between the snap action mechanism
and the door. :
HERMAN J, HAMMERLY.




