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UNITED STATES 

2,204,002 

PATENT OFFICE 
2,204,002 

ELECTRC SWITCH 

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

Application July 9, 1938, Serial No. 218,279 
10 Claims. 

My invention relates especially to the means for 
opening and closing the circuit of an enclosed or 
safety switch. 
Such switches frequently have the stationary 

contacts mounted in the box body and the mova 
ble Switch contacts carried by the cover which is 
hinged to the box body and adapted to be opened 
by hand. 
The main object is to provide a simple but 

rugged device capable of multiplying the force of 
the hand by lever action. 

I have shown the invention as applied to a 
type of Switch especially adapted to be used in 
a panel board construction which can be closed 
in either the “off” or in the "on' position. Broad 
ly it is adapted for single or multiple unit con 
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Structions. 
In principle the operating handle is hinged to 

the box body and has a sliding connection with 
the cover so arranged that the handle moves 
much faster than the cover in the opening of the 
Switch and consequently the force of the hand 
is multiplied, and vice versa, the force of the hand 
is multiplied in closing the cover. 

Fig. 1 is a perspective view of an enclosed switch 
of the panel board type composed of three units 
with a single cover and handle, the parts being 
shown in the closed position and viewed from the 
front. 

Fig. 2 is a bottom view with the cover partially 
opened and showing the movable switch contacts 
in the 'off' position and the fuse and stationary 
contacts dotted. This also shows, in dot and 
dash lines, the fully open, and fully closed posi 
tions of the cover and handle. In the latter posi 
tion the movable switch member is shown in the 
closed circuit position. 

Fig. 3 is a sectional view of the same device 
with the cover closed, the section being taken 
generally on the plane of the line 3-3 of Fig. 2. 

Fig. 4 is a bottom view of a single unit device 
with the cover fully opened and showing in dot 
and dash lines the cover closed. 

Fig. 5 is a vertical section on the plane of the 
line 5-5 of Fig. 4. 

Fig. 6 is a perspective view of the single unit 
device-cover closed, the view being taken looking 
upwardly. 

Fig. 7 is a perspective view of another type-a 
branch connector type for a bus bar conduit sys 
tem, the parts being shown in the partially opened 
position. 

In the form shown in Figs. 1, 2 and 3 there are 
three Switch units 0, f and 2 each including a 

(Cl. 200-153) 
box containing a switch and a circuit protecting 
fuse. A single front piece has a back part 3 
Which connects the three boxes and a cover 4 
hinged at 5. Each box may have end flanges 
f6, f for securing it to a support and other 
flanges f8 and 9 for additional means of con 
nection in a panel. 

Inside of each unit are stationary switch con 
tacts 20, 2 and terminals 22, 23 for a fuse 24. 
The circuit is connected to switch contact 20 and 10 
to fuse terminal 23, and contact 2 f is connected 
to terminal 22. The U-shaped switch member 
25 is carried, by the cover and has two blades 
adapted to enter the jaws of contacts 20 and 2 
when the cover is closed to complete the circuit. 
These jaws are made so as to tightly grip the 
blades of the switch member 25. Preferably the 
Switch members 25 are mounted on an insulating 
block 26 which in turn is secured to the cross 
piece 27 on the outside of the cover and mounted 20 
to slide toward and from the axis of the hinge 5. 
This slide 27 has a handle or finger piece 28 to 
facilitate its movement. This switch construc 
tion is more fully disclosed in Patent No. 2,124,275. 

Ordinarily the cover is provided with a handle 
Which is secured to it near the outer edge. In 
the present improvement, however, I provide a 
handle having double side arms 30, 30 hinged at 
3 and connected by a yoke 32 and a grip por 
tion 33. 
TWO beam like members 34, 34 are hinged at 

35 to the rear of hinge point 5 and have a 
slotted or sliding connection with the cover piece 
27 at 36. They are also provided with a pin and 
Slot type of connection with the handle arms 
30, 30. Each connection consists of a roller 37 
carried by a beam and a slot 38 in the embracing 
arms 30, 30. The beam is also formed with a 
cut-out portion to provide clearance for the hinge 
joint 3 when the cover is closed. 
To open the Switch the handle grip 33 is pulled 

outwardly about the axis of the hinge 3. The 
arm 30 thus applies force to the roller 37 carried 
by the beam 34 which turns on the axis of hinge 
35 thus greatly multiplying the power applied 
since the hand grip moves much farther than the 
beam in a given time at the beginning of the 
cover opening movement and at the end of the 
cover closing movement. The beam 34 at its 
Outer end engages the cover piece 27, and thus 
opens the cover slowly. The leverage between 
the handle and the moving contact of the switch 
is greatly increased by this arrangement. By 
such means greatly increased contact pressure 
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ray be provided in Switches having butt engage 
insant coniac:S. 77ith snife blade arid wiping 
gointact types sustantial mechanical advantage 
is afforded loy his construction. Powerful Con 
taci, is is nay be enplayed and yet the Switch 
may a ceasily created to open or close the circuit 
on agaolini of the extra leverage afforded by this 
Veios. 
Assuming that the speed of handle movement 

is fairy constant, present, arrangement pro 
wides that the Switch contacts will nove Inch 

than the handle yien in heir closed or 
nearly closed position, and will move much faster 
Sinan the handle when approaching their full ope: 

This speed of movesent, especialiy in 
opening sequence, means that the Contacts 
netyer Sinapped open iaitially. As is Fiel 

y is siow initial opening reduces arging 
e contact, when interrupting alternati ig cir 
and the subsequent rapid movement to full 

open position after the arc has ceased is not ab 
jectionale. 

The above reinarks apply to the 'oad a SpectS 
of the invention, which may include operati:g 
inachanisms for open switches as well as for 

i Svitches. 
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Struction with switch units as shown in Oughted 
inside of a box, there is an outer cover (zagt 
shown) on the cox jinich coines 'gery close to the 
operating handles when the units airs in ly 
closed position. The present invention in StreS 
that the oute cover cannot he closed uileSS Elae 
Switch contacts are fully 2ngaged acauSe other 
5iise he operating handle, Or handles, Wold pre 
yet he outer cover from being ciOSed. This is 
S9 because the last few inches of movement of 
tie operating handie result in only a fractional 
annuri, of that noveneni, ii is switch contactS. 
Shezafore if the switch contacts are oper. Oriy a 
fraction of an iracia, the Operašiing andle is ei. 
aiOut, nine of an innes thai, alouat So as to pre 
vent, he outer cover from being closed. 

Ther: sed in a panel board coastruction it is 
also ruse has tha SWitch contacts c2, anot he 
opened accidentally by Vibration. Of it. Se-eXpig 
Sios 3.7ithin the SJitch, as orig as the Outei CCyer 
is closed. Any sight novenent of the Syitch 
contacts toward open gosition Will eSliš, in a 
andency for a large novelinent of tha operating 
indie. 3ecase the operating halile is closely 
adjacent, the outer cover, the handle will engage 
the cover and therefore prevent movement of 
scOX3,2S. 

in the forin shown the Slide 2' with the at 
tached movale Switch inenberS Sinay be noved 
from the position shown in full lines to those 
Shovyn in dotted lines So tina, when the cover is 
coS3s he inse laide of inenter 25 Wii angage 
in the jaw 23 while the Outer blade will overlap 
{out of contact) thus leaving the cover closed 

it, 'yi, the Switch “off.' 
in the for Sino'yn in FigS. and 2, the Switch 

and line cover may be locked in the closed posi 
tion y a seal or padlock through a slot 33 in the 
in andle ever and through a hole Such as 33 in an 
adjacent jeal tenbei or by consecting any two 
of the noviing pariS together or by connecting 
. f Eine anoviing parts C a stationary part. 

e f in FigS. 4, 5 and 6 is a single 
- contacts for hise lines. The 

to the box 2. he han 
is 3 inges a to the box 
ip portion 5 located at the 
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hare slots 46 in which the rollers 4 Secured to 
tha edges of the cover slide. I he movable switch 
member 3 may be actuated by a slide 49 if desired 
as set forth in Said patent above referred to. 

this construction, it will also be seen that 
a substantial leverage is provided which makes it 
gossibie to open and close the cover slowly with 
3, aximum of affectiveness. The handle may be 
3ealed or locked by connecting the grip 45 to the 
stationary part 2' or in any other suitable 
3. 
The form shown in Fig. embodies a main body 

portion S) adapted to be secured to a bus bar duct 
(to shown). The cover portion 5 is hinged at 
52 and 2arries contact stabs 53 adapted to paSS 

O 

5 
Sirough the arc suppressors 54 to 2ngage the bus 
ca's in the bus duct (inct shown) and contacts 53 
io be engaged by stabs 53ac. Ihe Operating han 
32 S5 is hinged at 3S to the boy of the enclosure 
ani has a grip gortion 59 and a slot 5 in which 
the pin or rollier 53 slities when he handle is 
aerated. This arrangenset also affords sub 
stantial everage to enable the operator to apply 
great force to open the circuit'slowly or to easily 
clise She contacts into tightly fitting jaWS, 
Sirangement also assistS greatly in Opening a 
Eightly fitting Sr Sticking 30 wer. 

a smaller size it shows the Siriples, form, 
if 'icin the cover pier works irectly on the 

ser. 
o: Segarate pieces which are pivoted near the 
20Vei' pivot 3ind have a sliding connection with 
Elia Coyer, inse gifect in oth forms is the Same. 

a SWitches 2noodying my present invention, it 
iS highly desiraoise "Athen the cover is intended 
to be kept closed that the handle ever itself pe 
S82.3C Oricked hega Se of the danger of straining 
is parts yer the lever is not itself iocked due 
to the OyetSui leverage affordad by the invention, 

CCStructing and arranging the handle 
m and connecting it to the body of th: 
aid to the cover (or he intermediate beam) 
desirable to locate the siding bearing 3 
2) or the bearing (Fig. 4) as near as 

givot (3 or 4) for the handle close to the bear 
ing and the handle grip (33 or 45) remote from 
Eine pivot and bearing. Restrictions of size re 
Suit in arrangements such as shown. 
Cther changes in details of construction may 

be made within the broad aspect of my invention. 
i claim: 
1. Electrical apparatus including a box having 

3. cover hinged at one edge and engaging the 
other edges when closed, said cover having pro 
jections 9xtending laterally from portions of the 
2Over intermediate the hinged edge and the op 
posite edge and a handie ihaving two spaced side 
arinS hinged to the box between the cover hinge 
and the opposite edge of the cover, said side arms 
iiaying Slots in which Said projections slide when 
Éhe handle is moved to open or close the cover 
and a cross piece connecting the side arms and 
lying parallel and close to the gnd of the cover 
when the cover is closed. 
2. In an electric SWitch, a box having a cover 

hinged at one end and adapted when closed t 
sengage the box at the opposite end and Sides, 
Slotted lever arms hinged to the opposite sidies of 
the box near the edges thereof and a points 
nearer to the hinged end than to the opposit 
end, pins carried by the opposite edges gif 
3Over and slidaioie in the Sots of Said arrns an: 
a CrOSS bar Consecting the 
Inote from tha inged 
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In the largei Size the cover puller Works : 
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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 
arid 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 two 
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 having 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 
Sale. 
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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 

containing 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 beans 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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