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UNITED STATES 

2431,607 

PATENT OFFICE 
2,431,607 

ENGE CONSTRUCTION 
Paul M. Christensen, West Hartford, Conn., as 

signor, by mesne assignments, to Federal Elec 
tric Products Company, Inc., Newark, N. J., a 
corporation of New Jersey 
Application May 25, 1944, Serial No. 537,254 

(C. 16-128) 2 Claims. 

This invention relates to a hinge construction. 
More particularly, though not restrictively, the 
hinge Construction is of the type which is useful 
in electric switch boxes and casings for the 
purposes of hinging either the main or auxiliary 
doors to panels on said boxes and casings. 

It is an object of the invention to provide a 
hinge construction which is preferably formed 
from sheet metal stampings which may be in 
expensively fabricated to provide hinges which 
will pivotally connect either the main or aux 
iliary door to a panel on a switch box and prevent 
relative movement between the hinged edge of 
Said door and the box in a direction normal to 
the plane of the door when the door is in closed 
position. 

It is another object of the invention to provide 
in an inexpensively fabricated hinge, having 
normally loosely connected leaves, means to com 
pensate for the loose connection between the 
leaves when the same are in a predetermined 
relationship, whereby the hinge functions as a 
more expensive hinge such as is provided with 
accurately fitting bearings and a pivot pin. 

It is a still further object of the invention to 
provide the hinge leaves with connecting means 
which may comprise either a separate element 
Secured to one leaf or an element formed inte 
grally with one of the leaves without sacrificing 
the benefits of any of the foregoing objects of 
the invention. 
The details of the foregoing objects as well as 

other objects and the details of the invention are 
Set forth in the following specification and illus 
trated in the accompanying drawings. 
The accompanying drawings show the embodi 

ments of the invention which are deemed prefer 
able, but it will be understood that the drawings 
are intended for illustrative purposes only and 
are not to be construed as defining or limiting the 
Scope of the invention, the claims forming a part 
of this Specification being relied upon for that 
purpose. 
In the drawings, 
Fig. 1 is a vertical elevation of the front panel 

of a Switch box provided with a door or cover 
connected to said panel by hinge means including 
the principles of one embodiment of the present 
invention. 

Fig. 2 is a fragmentary side elevation of the 
lower left hand corner of said front panel. 

Fig. 3 is a sectional elevation taken along the 
line 4-4 of Fig. 1 and showing a hinge construc 
tion of the so-called conventional type not em 
bodying the principles of the present invention. 
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2 
his view shows the hinged edge of the door 

slightly separated from the panel to illustrate 
the deficiencies of Said Conventional Construction. 

Fig. 4 is a view similar to Fig. 3 but illustrates 
a hinge construction including the principles of 
one embodiment of the present invention and 
wherein the details of Said embodiment Serve to 
prevent separative movement betWeen said 
hinged edge of the door and the front panel of 
the box in a direction normal to the planes of 
the panel and door when the door is closed. 

Fig. 5 is a fragmentary sectional elevation of 
a further embodiment of the invention, the frag 
ments of the pivotally connected members being 
illustrated in the positions they occupy When the 
Cover is in closed position. 

Fig. 6 is a view similar to Fig. 5 but showing 
the fragment of the COver in open position. 

Fig. 7 is a plan view of another embodiment of 
the invention included in a hinge per se. 

Fig. 8 is a Sectional elevation taken on the line 
8-8 of Fig. 7. 

Fig. 9 is a plan view of a still further embodi 
Inent of the invention included in a hinge per se. 

Fig. 10 is a sectional view taken on the line 
f)- 0 of Fig. 9. 

Fig. 11 is a plan view of still another embodi 
rinent of the invention included in a hinge per se. 

Fig. i2 is a sectional view taken on the line 
2-2 of Fig. 11. 
Switch boxes are usually provided on their 

front panels with a door or cover pivotally con 
nected to the panel to permit access to the con 
tents of the box. In some constructions, said 
door may even be provided with a smaller 
auxiliary door pivotally connected thereto and 
covering a Small opening formed in the first 
door, Said opening being for example for the 
purpose of permitting access to the fuses con 
tained Within the box. 
The means for pivotally connecting doors of 

this nature to each other or to the panel of the 
box usually comprise inexpensive constructions 
Such as a bail-like member having one leg pass 
ing through a slot in the cover, both legs of said 
member respectively passing through a pair of 
Spaced openings formed in the panel or main door 
Such as is illustrated in Fig. 3. The free ends of 
the bail-like member are narrower than the bent 
portion thereof in order that shoulders will be 
provided to engage the front face of the panel 
and properly locate the bent portion of the bail 
With respect to said panel or main door. The 
free ends of the bail-like member are then respec 
tively bent at right angles in opposite directions 
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to secure the member in operative position. 
Hinge means of this nature are thus readily and 
inexpensively fabricated. 
One undesirable feature of this type of hinge 

construction resides in the fact that the apertures 
or slots in the door through Which one leg of the 
bail-like member passes must be spaced inward 
froii the pivoted edge of the door a certain dis 
tance to provide a strut of adequate strength 
between the edge of the door and said aperture 
or slot. When the door is pivotally moved to 
open position about a portion of said bail-iilke 
member, the bent portion of Said member must 
be offset or spaced sufficiently from the panel or 
main door by which it is supported to provide 
adequate space in which the strut on the pivoted 
door may nove. 
The spacing between the bent portion of Said 

U-shaped member and said panel or main door 
results in a failure to maintain the pivoted edge 
of the door in close relationship With the panel 
or door to which it is connected when said pivoted 
door is in closed position. Should an explosion 
occur within the box from any of a number of 
causes, the hinge structure described above Will 
permit the hinged edge of the door to move 
a Way from the panel in a direction normal there 
to and provide a Space through Which either 
fiane of gases may pass, thus resulting in a 
hazard. A Space of the nature referred to is 
illustrated in Fig. 3. 
The present invention has been illustrated in 

the drawings in a number of different embodi 
ments but the same basic principle is present 
in all of them. While said basic principle of 
the invention is illustrated as being particularly 
useful for pivotally securing switch box doors to 
each other or to a panel on a SWitch box, it is to 
be understood that the invention may be readily 
embodied in hinges per se which may be used 
for other purposes than those just described. 
Hinges per se are illustrated, for example, in 
Figs. 7 through 12. 
The various embodiments of the present in 

vention which are illustrated in the drawings 
are all susceptible of inexpensive manufactur 
ing aid may be fabricated at least as inexpen 
sively as the present conventional hinge con 
Struction illustrated in Fig. 3. Thus, without 
Sacrificing any virtues of the conventional con 
Struction, the present invention additionally pro 
vides simple but effective means for preventing 
relative movement between the pivotally mov 
able components in a direction normal to the 
planes of Said pivotally connected members when 
the Sane are in Substantially parallel relation 
ship and such as when a door which is pivotally 
supported by Said hinge Construction is in closed 
position relatively to a panel to which it is piv 
oted. 

Referring to the drawings, Fig. 1 illustrates a 
front panel () of a switch box or casing to which 
a door 2 is pivotally secured by a plurality of 
hinge constructions embodying the present in 
vention. The panel fit may also be termed a base 
member. 
Each of Said hinge constructions comprises a 

bail or bail-like member 4, the free ends 6 of 
which are narrower in width than the bent por 
tion of the bail 4. Said ends of the bails 4 are 
narrowed for a distance equaling approximately 
half of the length of the legs of said bails 4. 
The front panel 0 is provided with a plurality 

of pairs of Spaced slots, or apertures 8 through 
Which the free ends of the bail 4 are passed, 
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4. 
the length of the slots f8 being sufficient to only 
freely paSS the free ends of the legs of the bail 
Which are reduced in width. The shoulders which 
are formed on the legs of the bail by reducing 
the Width of the outer free ends thereof will 
abut against the front face of the panel to main 
tain the bail relatively thereto in the position 
shown in Figs. 3 through 6. , 
The pivoted edge of the door 2 is provided 

With a pair of spaced slot-like apertures 20 which 
respectively freely accommodate the wider bent 
portion of one of the bails f 4. The door 2 is 
Secured to the panel by passing one leg of the 
bail 4 through one of the apertures 26 and then 
passing the free ends of the bail through the 
slots 8 until the aforementioned shoulders on 
the bail abut the front face of the panel O. The 
free ends of the bail are then respectively bent 
at right angles away from each other as illus 
trated in FigS. 3 through 6. The hinge is thus 
fabricated and the door is pivotally secured to 
the panel. The construction just described and 
illustrated is conventional. 

In Said conventional construction it will be 
observed that the struts 22 which are respectively 
between the pivoted edge of the door and the 
apertures 2 are of appreciable width in order to 
provide adequate Strength inasmuch as said struts 
function. Somewhat as the pintle of a conventional 
hinge. The width of said struts requires ade 
quate Space between the bent portion of the bail 
f4 and the panel 0 to permit free movement of 
Said strut therein. When moving the door to open 
position. 
The Space between the bent portion of the bail. 

and the panel normally produces a loose fit be 
tWeen the pivoted edge of the door and the panel 
So that, when the panel is in the closed position 
illustrated in Figs. 3 and 4, said pivoted edge of 
the door may move a small distance relatively 
to Said panel in a direction normal thereto. 
Should an explosion occur within the box or cas 
ing from any cause, the pivoted edge of the door 
A2 may thus be blown away from the panel O 
as described, thus resulting in a space 24 illus 
trated in Fig. 3. Gases escaping through said 
Space Will result in a hazard to the exterior sur 
roundings of the box. 
One embodiment of the present invention is 

illustrated in Figs. 1, 2 and 4. Said embodiment 
comprises a door pivotally connected to a panel 
preferably by a pair of bails 4' which are pro 
vided with bendable ends 6 and are similar to 
bail 4 in all respects except that a tongue or 
lug 26 has been struck inward from one side of 
the bent portion of the bail as is Clearly illus 
trated in FigS. 1, 2 and 4. Said tongue has a 
Width less than the bent portion of the bail and, 
When the door 2 is in closed position with re 
Spect to the panel 0, the free end of the tongue 
26 is in a position to directly engage a portion 
of the front face of the pivoted side or edge of 
the door f2 as is clearly shown in Fig. 4. 
The tongue 26 will not interfere with the open 

ing of the door 2 and, when the door is being 
moved from Open to closed position, the curved 
portion of the bail will tend to cam the pivoted 
edge of the door beneath the tongue 26 so that 
Said edge will be in operative position beneath 
the free end of said tongue when the door is fully 
closed. 
Another embodiment of the invention is illus 

trated in Figs. 5 and 6 and in this embodiment 
the bail. 4 is of the same construction as shown 
in Fig. 3 except that relative movement between 
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the panel and the pivoted edge of the cover when 
in closed position is prevented by means of a 
curved projection 28 which is constructed to 
engage the inner surface of the curved end of 
the bail as illustrated in Fig. 5. As viewed in Fig. 
5, said projection is upstanding with respect to 
the plane of the door. The curved configuration 
of said projection permits ready pivotal move 
ment of the cover with respect to the panel aS. 

... O shown in Fig. 6. 
A third embodiment of the invention is shown 

in Figs: 7 and 8 and is exemplified in a hinge per 
se. It is to be understood that the principles 
of this embodiment of the invention may, With 
equal facility, be utilized directly in a door or 
cover and panel of the nature previously de 
scribed. In Said third embodiment, a base men 
ber or leaf 3 is provided with a tongue 32 prefer 
ably having a width less than that of the base 3 
and turned back Ward upon said base as illus 
trated in Fig. 8. A pivoted leaf 34 is provided 
with a slot 36 adjacent one edge 38, the slot re 
ceiving the tongue 32. Said edge 38 is turned 
upward as shown in Fig. 8 and is adapted to 
function as the tongue 28 and engage the inner 
curved surface of the loop or bail-like formation 
into which the tongue 32 has been bent. 
The edge 38 will thus prevent relative separa 

tive movement in a direction normal to the planes 
of the base 38 and pivoted leaf 34 when the same 
are disposed in substantially parallel relationship 
as illustrated in Fig. 8. This position is that in 
which said base and pivoted leaf will be disposed 
When a member such as a door is secured to the 
pivoted leaf 34 and is in closed position. The 
Cl'OSS-Sectional configuration of the edge 38, as 
illustrated in Fig. 8, will permit ready pivotal 
movement between said base 30 and the pivoted 
leaf 34. Said base and leaf are respectively pro 
Vided With Suitable openings 49 for receiving 
ScreWS and nails or other attaching means. 
A fourth embodiment of the invention is illus 

trated in Figs. 9 and 10 and comprises a base 
member or leaf 42 provided with an integral 
tongue 4 having a width narrower than said 
base. A pivoted leaf 46 is provided with a slot 48 
I'eceiving said tongue 44. The tongue 46 is bent 
to assume a cross-sectional bail-like configuration 
Similar to the tongue 32 shown in Fig. 8. How 
ever, tongue 44 differs in that it is provided With 
a projection or lug 50 which is narrower than the 
tongue and is struck inward therefrom as shown 
in Fig. 10 for purposes of cooperating with the 
upper SLIrface of the pivoted edge of the leaf 45 
to prevent relative separative movement between 
the base 42 and leaf 46 in a direction normal to 
the same when they are disposed in substantially 
parallel relationship, as shown in Fig. 10. The 
curved configuration of the tongue 44 will func 
tion similarly to the bail 4 shown in Fig. 4 to 
cam the free edge of the leaf 46 in a position to 
be beneath the free end of projection 50 when 
the leaf 46 is pivotally moved from so-called open 
position to the so-called closed position illus 
trated in Fig. 10. Apertures 5f are also provided 
in each leaf for receiving suitable attaching 
ScreWS or nails. 
A fifth embodiment of the invention is illus 

trated in Figs. 11 and 12, said embodiment being 
Similar to the immediately preceding embodi 
ment except that the base member or leaf 52 is 
provided With a tongue 54 having no projection 
Struck therefrom but the free end of the tongue is 
curved to aSSume a position in which said free 
end will function in a capacity similar to the 
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6 
tongue 50 of the embodiment shown in Fig. 10. 
Thus, the free end of tongue 54 comprises a pro 
jection in itself which is adapted to engage or 
substantially engage the upper surface of the 
inner edge of pivoted leaf 56 to prevent relative 
separative movement between the base 52 and 
leaf 56 in a direction normal to the planes thereof 
when said base and leaf are in substantial paral 
lelism as illustrated in Fig. 12. Leaf 56 is pro 
vided With a slot 58 which receives tongue 54. 
The space 62 between the free end of tongue 54 
and leaf 52 is also suitable to permit passage of 
the strut 64 when leaf 56 is turned onto leaf 52, 
Whereby the leaves may be separated. Should. 
separation of the leaves not be desired, the end of 
tongue 54 may be moved sufficiently close to leaf. 
52 to barely receive Strut 64 thereunder but not 
permit complete passage of said strut thereunder. 
The position of the leaves shown in Fig. 12. 

represents the so-called closed position of the 
hinge and leaf 56 may be pivotally moved with 
respect to the base 52 about a portion of the 
tongue S4 to a so-called open position. When the 
leaf 56 is moved from said open position to the 
closed position illustrated in Fig. 12, the curva 
ture of tongue 54 is such that the inner end of 
leaf 58 Will be cammed to proper position beneath 
the inner free end of Said tongue when the leaf 
56 reaches the position shown in Fig. 12. As in the 
preceding two embodiments, the base 52 and leaf 
56 are provided with suitable apertures 60 which 
receive suitable attaching means such as screws 
Or nails. 
The unhinged edge of the cover or door 2 may 

be latched in closed position by any suitable 
latching means which may be controlled, if de 
Sired, by a manually engageable handle 66. The 
latching means controlled by the handle 66 and 
the hinge means including one of the embodi 
ments of the present invention will serve to main 
tain the door 2 in closed position with respect 
to the panel is and Substantially completely seal 
the edges of the door with respect to the panel to 
prevent the escape of gas and particularly flame 
from the interior of the box to which the panel 
f is secured. 
If the latching means controlled by the handle 

66 are such that they embody positive latching 
as distinguished from a snap acting function, said 
latching means will cooperate with the hinging 
means including one of the embodiments of the 
invention to prevent the escape of flame from a 
cabinet with which said means are used except 
perhaps under conditions where an explosion 
Within the box developed exceptionally high 
preSSures. 

It Will thus be seen that the various embodi 
ments of the present invention may be incorpo 
rated in pivotally connected members which may 
respectively comprise portions of a box and door 
or leaves of a hinge per se. Furthermore, said em 
bodiments readily lend themselves to being fabri 
cated from inexpensive material such as sheet 
metal. No pivot pins are required in connecting 
the members for relative pivotal movement and 
yet the hinge construction comprising the various 
embodiments of the present hinge invention re 
Sults in relatively precise positioning of a door 
With respect to a panel or box when the door is 
in closed position, whereby no separative move 
ment may take place in a direction normal to 
the plane of the door when said door is in closed 
position with respect to the panel or box to 
which it is pivotally attached. 
While the invention has been illustrated and 
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described in its preferred embodiment and has 
included certain details, it should be understood 
that the invention is not to be limited to the 
precise details herein illustrated and described. 
Since the same may be carried out in other Ways, 
falling within the scope of the invention as: 
claimed. 
What I claim is: 
1. In a hinge construction, the combination of 

a base, a sheet-like leaf having an aperture ad 
jacent, one edge; a connecting member carried 
by said base and passing through said aperture. 
transversely of the plane of said leaf to connect. 
said leaf and base for relative pivotal movement, 
said connecting member having, a curved portion 
Offset normally from said base a distance sub 
stantially greater than the: thickness of said leaf, 
and flexible means struck up from and carried 
by said connecting member and positioned to Sub 
stantially engage an edge portion of said leaf 
adjacent said aperture when said portion is; in 
a plane approximately parallel to the plane of 
said base, and is contiguous to said base to pre 
went appreciable separative movement of said 
leaf and base in a direction normal to the plane 
of said leaf, said portion of said leaf being mov 
able. Out of said engagement. With said means. 
upon relative pivotal novement of Said base 
and said leaf. 

2. A panel provided with an opening and a 
door constructed to cover said opening and pro 
vided with. a. slot parallel to and adjacent one 
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edge of said door, in combination with a bail 
Secured to said panel and having one leg pass 
ing through said slot of said door transversely 
of said door to pivotally Secure said door to said 
panel for movement, between open and closed.pol. 
sitions, the Curved portion of said bail extending. 
aWay from said panel a distance greater than 
the thickness of said door to permit free pivotal 
movement of said door with respect to said panel, 
and a flexible lug struck inward from one leg of 
said bail and having its free end positioned to 
substantially engage said door when said door is 
in closed position on Said panel and thereby pre 
vent separative movement between said door and 
panel in a direction normal to the plane of said 
panel, Said door being movable out of said en 
gagement With said lug upon movement of said 
door to Said. Open position thereof. 

PAUL.M. CHRISTENSEN. 
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