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Raymond N. Rowe, Plainville, Conn., assignor to
The Trumbull Electric Manufacturing Com-
pany, Plainville, Cenn., a corporation of Con-
nectlcnt

Application July 9, 1938, Serial No. 218,279
10 Claims. (CL 200—153)

My invention relates especially to the means for box containing a switch and a circuit protecting
opening and closing the circuit of an enclosed or fuse. A single front piece has a back part (3
safety switch. which connects the three boxes and a cover 14

‘Such switches frequently have the stationary hinged at 5. Each box may have end flanges

5 contacts mounted in the box body and the mova- 6, i1 for securing it to a support and other B
ble switch contacts carried by the cover which is flanges 18 and 19 for additional means of con-
hinged to the box body and adapted to be opened nection in a panel.
by hand. Inside of each unit are stationary sw1tch con-.

The main object is to provide a simple but tacts 20, 21 and terminals 22, 23 for a fuse 24.

10 rugged device capable of multiplying the force of The circuit is connected to switch contact 20 and 10
the hand by lever action. to fuse terminal 23, and contact 21 is connected

I have shown the invention as applied to a to terminal 22. The U-shaped switch member
type of switch especially adapted to be used in 25 is carried by the cover and has two blades
a panel board construction which can be closed adapted to enter the jaws of contacts 20 and 21

16 in either the “off” or in the “cn” position. Broad- When. the cover is closed to complete the circuit. 38

1y it is adapted for single or multiple unit con- These jaws are made so as to tightly grip the
structions. blades of the switch member 25. Preferably the

In principle the operating handle is hinged to switch members 25 are mounted on an insulating
the box body and has a sliding connection with block 26 which in turn is secured to the cross

20 the cover so arranged that the handle moves Dbiece 2T on the outside of the cover and mounted 20
much faster than the cover in the opening of the to slide toward and from the axis of the hinge 15.
switch and consequently the force of the hand This slide 2T has a handle or finger piece 28 to
is multiplied, and vice versa the force of the hand facilitate its movement. This switch construc-
is multiplied in closing the cover. tion is more fully disclosed in Patent No. 2,124,275,

28 Fig.1is a perspective view of an enclosed switch Ordinarily the cover is provided with a handle 28
of the panel board type composed of three units Which is secured to it near the outer edge. In
with a single cover and handle, the parts being the present improvement, however, I provide a
shown in the closed position and viewed from the handle having double side arms 30, 30 hinged at

front. 31 and connected by a yoke 32 and a grip por-
30  Fig. 2 is a bottom view with the cover partially tion 33. %
opened and showing the movable switch contacts Two beam like members 34, 34 are hinged at

in the “off” position and the fuse and stationary 35 to the rear of hinge point I5 and have a
contacts dotted. This also shows, in dot and slotted or sliding connection with the cover piece
dash lines, the fully open, and fully closed posi- 2T at 36. They are also provided with a pin and
35 tions of the cover and handle. In the latter posi- Slot type of connection with the handle arms 38
" tion the movable switch member is shown in the 30, 30. Each connection consists of a roller 37
closed circuit position. " carried by a beam and a slot 38 in the embracing
Fig. 3 is a sectional view of the same device arms-30, 30. The beam is also formed with a
with the cover closed, th~ section being taken cut-out portion to provide clearance for the hinge
.40 generally on the plane of the line 3—3 of Fig. 2. joint 31 when the cover is closed. 40
Fig. 4 is a bottom view of a single unit device To open the switch the handle grip 33 is pulled
with the cover fully opened and showing in dot outwardly about the axis of the hinge 3i. The

and dash lines the cover closed. arm 30 thus applies force to the roller 37 carried
Fig. 5 is a vertical section on the plane of the by the beam 34 which turns on the axis of hinge
45 line 5—5 of Fig. 4. : ’ 35 thus greatly multiplying the power applied 48

PFig. 6 is a perspective view of the single unit since the hand grip moves much farther than the
device—cover closed, the view being taken lookmg beam in a given time at the beginning of the
upwardly. cover opening movement and at the end of the

Fig. 7 is a perspective view of another type—a - cover closing movement. The beam 34 at its 50
branch connector type for a bus bar conduit sys- outer end engages the cover piece 27.and thus
tem, the parts being shown in the partially opened opens the cover slowly. The leverage between
position. ; the handle and the moving contact of the switch

In the form shown in Figs. 1, 2 and 3 there are is greatly increased by this arrangement. By
g5 three switch units 18, it and {2 each including a such means greatly increased contact pressure gg.
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may be providad in switches having butt engage-
ment coniacts. With %nife blade and wiping
contact types substantial mechanical advantages
is afiorded by this congtraction. Powerful con-
tach jaws may be emploved and yeb the switch
may ke easily operated to open or close the circuit
on account of the extra leveragze aficrded by this
invention.

As su:nmc shat the speed of handle movement
airly constant, the present arrangement pro-
that the switch contacts will move much

r than the handle when in their closed or
near}y closed position, and will move much {aster
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0
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2 handle when approaching their full oper
tion. This spead of movement,
ening seguence, means that § contacts
snzoped open initially. .AD is well
wn, 1 is slow initial opening reduces arcing
ntact when interrupting alternating cur-
the subsequent rapid movement to full
z, sition after the arc has ceased is not 2h-
tmmb?e
The above remarks apply o the broad aspects
ihe invention, which may include operaiing
machanisms for open switches as well as for
enclosed switches.

TWhen the invention is used in an enclosed pansl
construetion with switch unifs as shown mounfed
inside of a box, there is an outer cover (not
shown) on the tox which comes very close te the
operating handles when the uniis ars in fully
closed position. The preseni invention insures
that the outer cover cannct be closed unless the
switch contacts are fully sngagead] because other-
wise {he operating handle, or handles, would pra-
yant the ouber cover from being closed. This is
30 because the last few inches of movement of
the opperating handle vesull in only =2 fractional
amount of that movemeni in the swiich coniacis.
Therzfore if the swilch contacts are open only &
fraction of an inch, the operating handle is open
about nine or ten times that amount so as to pre-
vent the outer cover from heing closed.

“When used in a panel board construction it is
also irue that thz switch contacts cannot he
opened accidentally by vibration or fuse-expio-
sion within the switch, as long as the ouler cover
is closed. Any slight movement of the swiich
contacts toward open position will result in a
tendency for a large movement of the operating
nandie. Because the operating handle is closely
adjacent the outer cover, the handle will engage
the cover and therefore prevent movement of
conLacis.

Zn the form shown the slide 27 with the at-
ed movable switch members 25 may be moved
the p-OS’tlo"l shown in full lines to those
hown in dottzd lines so tnhat when the cover is
osad the mner blade of member 25 will engage
in the jaw 23 while the guter blade will overlap
{out of contavu) thus leaving the cover closed
but with the switch “off.”

In the form shown in Figs. 1 and 2, the switch
and the cover may be locked in the closed posi-
tion by 2 seal or padiock through a slot 38 in the
handle lever and through a hole such as 3% in an
adjecent beam member or by cmnecbing any iwo
of the A,ovng parts together or by connecting
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'cme m the moving paris ic a stationary part.
orm shown in Figs. 4, 5 and 6 is a single
;, with contacts Io* three lines. The
£o § is hingeq si, 41 to the box 42. The han-
al e ayms 43 hinged at 4 o the box
feha) nas a grin portion 4% Aacw\_u at the
ou dge of tne cover when closed. The arms

2,204,003

na's.fe slots 46 in which the rollers 47 secured fo
thea edges of the cover slide. The movable switch
member 48 may be actuated by a slide 49 if desired
23 3et forth in said patent above referred to.
I this construction, it will also be seen that
3 substantial leverage is provided which makes it
“3ﬂssibie to open and close the cover slowly with
v maximum of effectiveness. The handle may be
2aled or locked hy connecting the grip #5 to the
tationary mnart 42’ or in any other suitable
TIANNer. ) ’
The form shown in Fig. 7 embodies a main body
zoriion 59 adapted to be secured to a bus bar duct
(not shown). The cover portion 5i is hinged at
32 and carries contact stabs 53 adapfed to pass
through the are suppressors 34 to sngage the bus

3
3
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bars in the bus duct (not shown) and contacts 537

to be engaged by stabs 53z. The sperating han-
A2 39 is hinged at 39 to the body of the enclosure
and has a zgrin portion 39 and a slot 37 in which
the pin or roller 58 slides when the handle Is
operated. This arrangemsnt also affords sub-
stantial leverage to eneble the operator to apply
sreat force to open the circuit*slowly or to easily
close the contacts infe tightly fitting jaws.
3.zrangement also assisis greatly in opening a
izhtly fitting or sticking cover.

‘”be smaller size unit shows the simplest form,
in which-the cover pulier works directly on the
2Qver.
on separate pieces which are pivoted near the
cover pivet and have a sliding connection with
*hc cover, The effect in both forms is the same.

In switches embodying my present invention, it
5 highly desirabis’ when the cover is intendad
o be kept closed that the handle lever itself he
ied r mci{ed necause of the danger of straining
wwhen the lever is not itself locked due
Jcr~ul leverage affordad by the inventicn,
onstructing and arranging the handle
and connecting it to the body of ths
to the cover (or the intermediate beam)
desnaolﬂ to locate the sliding bearing 37
") or ,he bearing ﬂ (Flg 1) as near as

o

R 7 B

T 'mt (31 or H) for the handle dose to the hear-
ing and the handle grip (33 or 45) remote {rom
the pivot and bearing. Restrictions of size re-
sult in arrangements such as shown.

Other changes in detalls of construction may
e made within the broad aspect of my invention.

1 claim:

1. Electrical apparatus including a box having
a cover hinged at one edge and engaging the
other edges when closed, said cover having pro-
jections extending laterally from portions of the
cover intermediate the hinged edge and the op-
posite edge and a handle having two spaced side
arms hinged to the box between the cover hinge
and the opposite edge of the cover, said side arms
fiaving slots in which said projections slide when
the handle is moved to open or close the cover
and & cross pjece connecting the side arms and
lying parallel and close to the end of the caver
when the cover is closed.

2. In an electric switch, a box having a cover
hinged at one end and adapied when closed to
engage the box at the opposite end and sides,
slotted lever arms hinged fo the opposite sides of
the box near the edges therecf and at points
nearer to the hinged =nd than to the opposiis

end, pins carried by the cpposite edges of the
cover and slidable in the siots of said arms and
a cross bar connecling the he arms re-
mote from the hinged =nds and ssrving

ends of

This ¢

In the larzer size the cover puller works ¢

as 5 7
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handle which lies substantially parallel with the
end of the cover, said arms extending substan-
tially parallel with the edges of the cover when
the cover is closed and said arms serving to limit
the opening of the cover.

3. A box having two parts connected 'by a hinge

at one end, a pair of lever arms hinged to one
part near the hinge and having a pin and slot

connection with the other part between the hinge.

and the opposite end of the box, said arms lying
substantially parallel with the side edges of the

box when the box is closed and a cross piece con- .

necting the outer ends of the lever arms and
lying close to the adjacent surface of a box part
when the box is closed, all of .the parts being so

‘proportioned and located that one box.part may
“be swung to an angle of at least 90° with respect

to the other part when the box is opened.

4. In a device of the character described, a
box having a cover hinged at one end and hav-
ing two parallel slots, two beams hinged in the

-box and extending respectively through said slots

and having sliding, connection with the cover,
two levers hinged to the box and having pin and
slot connections with the respective beams and

a handle connecting the outer ends of the twa -

levers,

5. In a device of the character described, a
box having a hinged cover with a slot, a beam
hinged in the box and extending at least partly
through said slot and hsaving a sliding engage-
ment with a part of the cover remote from its
hinge, an actuating lever hinged to the box and
having a pin and slot connection with said beam
and a handle on said lever for actuating the

' same.

40

45

‘50

6. In an electric switch construction, a box
having a cover hinged near one end and adapted
to be closed, a beam hinged at one end within
the box at a point between the hinge of the cover
and the adjacent end of the box and having a
sliding engagement with the cover adjacent the
end opposite the hinge, a lever arm hinged to
the box between the previously mentioned hinges
and the opposite end of the box, a pin and slot
connection between said lever arm and said beam

" between the hinge of the beam and its opposite
end and a handle at the end of the lever arm -
-opposite its hinged end.

7. In an enclosed electrical apparatus, a box
contaming an electrical unit, a cover hinged to

3

said box at its rear and coacting with the oppo-
site edge of the box at its front end, a lever de-
vice hinged to the box and formed with an elon-
gated slot, a pin on the cover coacting with said
slot and being positioned adjacent the lever
hinge whereby upon pivotal movement of the
lever the pin rides along the slot to change the
point of application of pressure of said lever, said
cover and the front end of the lever being adapted
to be moved rearwardly of the cover hinge joint,
the end of the slot in the lever remote from the
hinge of the lever serving as a stop to limit the
opening movement of the cover. )

8. In an enclosed electrical apparatus,-a box
having a plurality of units, a cover hinged to said’

box near one end and coacting with the box at
" its swinging end, elongated spaced beams having

their ends hinged to the box adjacent the cover
hinge joint and other parts in slotted engagement
with the cover, pins on said beams at points near
the center of the box and a lever device including
spaced arms having ends hinged to the box and
being formed with elongated slots to receive said

pins whereby movement of the arms is imparted -

to said beams for opening and closing said cover.

9. In an enclosed electrical apparatus, a box
having an electrical device therein, a hinged cover
for the box, pins on the sides of said cover and a
lever device for opening and closing the cover,
including spaced arms hinged to the box and
having elongated slots of limited length for co-
acting with said pins whereby movement of the
lever may be imported to the cover to open it
90° and a hand grip portion formed on the free
ends of the arms and extending close to the sur-
face of the cover when the cover is closed.

10. In an enclosed electrical apparatus, a box
containing an electrical device, a hinged cover for
the box, a perforated lug on the front end of the
box, pins on the sides of said cover and a lever
device for opening and closing the cover includ-
ing spaced arms hinged to the box and having
elongated slots closed at their ends for coacting

‘with said pins whereby movement of the lever is

imparted to the cover to swing it through ap-
proximately 90°, and a hand grip portion formed
on the free ends of the arms and provided with
an opening adapted to register with the perfora-
tion in the lug for receiving a sealing number.

RAYMOND N. ROWE.
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