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This invention relates to windows having a
stationary frame and double or triple glass-panes
set in. sashes or casements of metal. It is well-
known that such windows suffer from the. draw-
back that in cold weather the metal parts will
rapidly cool on their inner sides, thus causing hu-

midity to condense arnd possibly also to freeze

on the inner side which faces the room. .
The chief object of this invention is to remove
such’a drawback and to mihimize the transmis-
sion of heat and coldness from.the outer side of
the window to the inher side thereof. - = .
“Another object of this invention is:to render it
possible to' use panes in metal sashes also in cold
climates, while insulating the two sashes of a wing
from éach. other by means of ‘a heat-insulating
layer of air. A further object is to-construct the
window in.such manner that there is no direct
metal connection between the outer side and the
inner side of the window. T
. With this and other purposes in view the inven-

tion consists, chiefly, in this, that the metal sashes’

or casements, one-placed inside the other, are ar~
vanged at a distance from each other leaving a
heat-insulating air-space between them and are
joined exclusively by.one or more hinges, whose

" total length is only a fraction:of -the periphery
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of the corresponding sashes or casements.. By
preference, heat-insulating -and possibly - also
tightening inserts are placed between said station-
ary frame and the inner of said metal sashes en-
gaging said frames and.also between said hinges
and said metal frame and said sashes. ‘Thus the
metal pieces :are insulated from each other, so
that no direct metallic connection or. path-be-
tween the outer side and the inner side of the win-
dow is at hand. Such windows-having all metal
sashes or casements in. aceordance with the in-
vention may, therefore, advantageously be used
also in cold climates. - : Ce
Two embodiments of the invention are shown
in the annexed drawings. . : N
fig. 1. shows-an elevation of a window, seen
from. the outside, having metal sashes or case-

 ments in accordance with the invention, opening

inwards. ; . :
Fig. 2 is a horizontal:section on the line II-—IL
in Fig. 1 through the window frame and sashes.
Tig. 3 shows a horizontal section through the
frame and sash of another window in accordance
with the invention, opening outwards. -
wig. 4 is a vertical section through the lower
part of the same window as shown in Fig. 3. Fig.
5 shows a modifieation. . ; :
Referring now to Figs.l and 2'of the drawings,

1 and 2 indicate metallic frames, for instance,
made of T-iron and. L-iron, 1 being the: inner
sashes or. casements and 2 the outer sashes or
casements. . One outer sash and one inner sash
form together & pair, which may be opened as a
wing. : The sashes are provided with horizontal
window bars 3 and vertical window bars 4, also
made of T-iron. In the fields thus formed the
glass plates 5 and 6 are set by means of putty 7.

The inner. sashes 1 are by means of hinges 8
hinged to the stationary window -frame, which
consists of an inner frame 9 and an outer frame
19, both made of angle iron. The inner frame 9
is secured to the wall 11, A layer or insert 12 of
& heat-insulating material is placed between:the
adjacent flanges of the angle-irons 9 and 10, said

“irons being rigidly secured to each other by means

of rivets 13, screws, or the like or by welding.
The rivets 13 also serve to secure a flat metal bar
14, which clamps & strip 15 of felf, rubber, or a
similar material. ‘When the window is closed, this
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strip 15 engages the inner sash or casement,.and

thus tightens the slight opening between said sash
1.and the stationary window frame to. prevent
draught. - . e : S

The corresponding inner and. outer sashes: 1,
2 in each pair or wing are joined by connecting
hinges 16 at those of their vertical sides which
are adjacent to the stationary frame. - Similar
connecting hinges 17 join the inner.and outer
sashes in each pair at their vertical edges in the
centre of the window. The hinges 16:should-be
permanently attached to the sashes, but the con-
nection effected by the hinges 17 can-be broken,
for instancs; by extracting the bolt-18 of the lat-
ter hinges so as to permit the-inner sash of the
wing to-be turned- on-the hinges 16 in relation
o the outer sash. -After this operation the in-
ner sides of the glass plates between the-outer,
and the inner sashes.are accessible for cleaning.

The connecting hinges 16, 17 are secured to.the.

gashes by means of screws 19 or rivets or the like
and a layer 26 of a heat-insulated material is
inserted between the plates or wings of the hinges
and the adjacent sash. At the vertical central
line of the window one of the sashes 1, viz. the
left one in Figs. 1 and 2, is provided with a flat
meial bar 21 secured to the sash by rivets 22.
A similar flat metal bar 23 is secured to the outer
sagh 2 of the opposite (right) wing of the window.
The bars 21 and 23 form rabbet ledges abutting
against the opposite wing of the window when the
window is closed. : - :

At the inner right-hand sash 1 in Fig. 2°a
zZ-shaped iron 25 is secured to clamp a strip 26
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the same purpose as the strip 15.

It is understood that a vertical section through
the upper or lower sides of the window, i. e.
through the lintel and sill and the adjacent por-
tions of the sashes, will be gquite similar to the
section shown to the left in Fig. 2 except of the
hinges. At the outer side of the outer sash a
metal plate acting as a water drip may be pro-
vided at the lower (sill) member of the sash.

It is obvious that the inner sashes are connected
with the corresponding outer sashes of the pairs
by the connecting hinges 16, 17 only but in all
other points are separated from them by a heat-
insulating space of air. The total length of the

connecting hinges is only a small fraction of the.

length of the periphery of the corresponding
sashes, so-that the transmission of heat and cold-
ness via the hinges is very low. The inner sashes
are connected with the stationary metal frame
by the hinges 8 only but at all other places sep-
arated from it by the heat-insulating strips 15.
The heat-insulation is at the hinges effected by
the layers 20 of an insulating material inserted
between the plates of the hinges and the metal
frame and the sashes. Likewise the outer and
the inner parts of the metal window frame are
separated by a heat-insulating layer 12. Conse-
quently there is no direct metallic connection be-
tween the outer and the inner sides of the window
and, therefore, the heat insulation is very good
and much superior to that of windows having
double metal sashes of the conventional type.
The strips 15 and 26 form a tight or sealing
weather strip between the inner sashes and the
window frame and between the two adjacent
vertical sides of the inner sashes. Thus, the air

in the room cannot enter the spaces between the .

glass plates and any condensation of humidity
is prevented and draught eliminated. The strips
15 'also serve as a heat insulation between the

- wmdow frame and the inner sashes.

Also the hinges 8 may be insulated from the
inner sashes and from the window frame by In-
terposed layers of an insulating material.

In the modified embodiment shown in Figs. 3
and 4 the window sashes or wings open outwards.
The hinges 8¢ on which the connected outer
and inner sashes turn as a single wing are in
this-case secured to the outer sashes 2 -and to
the frame'9, 10. The strip 15 of felt, rubber . or
the like is-clamped between a flat metal (iron)
bar 14a and an angle iron 14b, said members 14a
and 14b being secured to the angle iron 9 by rivets
or the liké. At the lower horizontal or sill mem-
ber of the outer sash 2 a water drip 27 of shest
metal issecured. Asmentioned above such water
drip may also be provided in the embodiment

-shown in Figs. 1 and 2.

~In other respects the embodlment shown in
Figs. 3 and 4 is similar to that shown in Figs.
1"and 2 and similar parts carry the same ref-
erence characters.

In the modification <hown in"Fig. 5, which is
4 cross-section similar to that shown to.the left
in Fig: 2, the stationary metal window frame is
formed by a T-iron 10¢. An insulating frame 28
of wood is: secured to the frame 10¢ by means of
screws 29 and forms a heat-insulation on the in-~
side of the metal irame 10q. In other respects
the construction is similar to that shown in Figs.
1 and 2 and the corresponding parts carry the
same reference characters.

The invention may be applied to double win-
dows of other types than those shown and also to
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‘of felt, rubber or the like having substantially

windows having three or more sashes with glass
plates, placed one outside the other. The window
may have only one wing or, in fact, any number
of wings desired.

What I claim is:—

1. In windows having a stationary window
frame of metal, at least one outer metal sash,
an equal number of inner metal sashes, arranged
in pairs with said outer sashes and at a distance
from the latter to form a heat-insulating space
of air between the sashes of each pair, one or
more hinges between the outer and the inner
sashes of each pair on two opposite sides of said
sashes, said hinges on one of the sides being de-
tachable from at least one of said sashes, the
total length of all of said hinges being equal to
a small-fraction of the length of the periphery
of the corresponding sashes, and heat-insulating
strips between said metal frame and said inner
sashes engaging said frames.

2. In windows having a .stationary two-part
window frame of metal, a heat-insulating layer
between said parts of said frame, a number of
outer metal sashes, an equal number of inner
metal sashes, arranged in pairs with said outer
sashes and ati a distance from the latter to form
a heat-insulating space of air between the sashes
of each pair, one or more hinges between the
outer and the inner sashes of each pair on two
opposite sides of said sashes, -said hinges on one
of the sides being detachable from at least one
of said sashes, the total length of all of said
hinges being equal to a small fraction of.the
length of the periphery of the corresponding
sashes, and heat-insulating strips between said
metal frame and said inner sashes engaging said
frames.

3. In windows having a stationary two-part
window-frame of metal, a heat insulating layer
between said parts of said frame, at least one
outer metal sash,.at least one inner metal sash
arranged inside said outer sashes to form wings,
hinges between the sashes of each wing on two
opposite sides thereof to keep the sashes of the
wing at a distance from each other to form a
heat-insulating space of air between them, the
total length of said hinges being only a minor
fraction of the length of the periphery of the
corresponding wing, a detachable connection be-
fween said hinges on one side of said wings and
at least one of the sashes of the wing, heat-
insulating layers between said hinges and said
sashes, other hinges between said wings and said
window frame, and heat-insulating inserts be-
tween said metal frame and said inner sashes.

4. In a window having a stationary window
frame, at least one outer metal sash, for each
outer sash an inner metal sash arranged in
pair with said outer sash to form a wing, hinges
between the sashes of each wing on two opposite
sides thereof to keep said sashes of said wing
at a sufficient distance from each other to form
a heat-insulating layer of air between the metal-
lic- parts of said sashes at all points around the
periphery thereof, the total length of said hinges
being only a minor fraction of the length of
the periphery of said sash, and other hinges be-
tween said frame and each of said wings,

5. In-a window having a stationary window
frame, at least one outer metal sash, for each
outer sash an inner metal sash arranged in pair
with said outer sash to form a wing, hinges he-
tween the sashes of each wing at a sufficient
distance from each other to form a heat-in-
sulating layer of air between the metallic parts
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of said sashes at all points around the periphery
thereof, the total length of said hinges being only
a minor fraction of the length of the periphery
of said sash, heat-insulating inserts between said
hinges and said ‘sashes to avoid any unbroken
metallic path from the outer side to the inner
side of said window, and other hinges between
said frame and each wing.

6. In a window, in combination, a stationary
metal window frame having an outer and an
inner part, a heat-insulating insert between said
parts. of said frame, a number of outer metal
sashes, an equal number of inner metal sashes
arranged in pairs with said outer sashes, hinges

3

between fhe outer and the inner sashes of each

pair on: two opposite sides of said sashes to
keep the two sashes of each pair at a sufficient
clear distance from each other around the whole
periphery thereof, the space of air between them
giving an efficient heat insulation to prevent sub-
stantial transmission of heat between & said
sashes, extractable bolts in said hinges on one
side of said pair, said hinges occupying only a
small fraction of the total length of the periph-
ery of said sashes, and other hinges between said
sashes and said frame. .
SIGURD LEWERENTZ.
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