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WINDOW SASH CONSTRUCTION
Frank W. Hetman, Miinoeapolis, Misn., assignor o
De Vac, Inc., Minneapolis, Minn.
Filed Feb. 24, 1960, Ser. No. 19,699
6 Claims. (CL 20—52.2)

My invention relates generally to an improvement in
windows, more particularly to the so-called double hung
type and in detail to a removable friction held or bal-
anced, slidable and releasably locking window sash con-
struction made substantially of extruded aluminum.

It is an object of my invention to provide a cartridge
member which is slidably or fixedly mounted within a
horizontal rail of a window sash and which is spring
urged outwardly for pressing engagement with the inner
surface of the frame stile which allows removal of the
sash from the frame and provides a guided sliding of the
sash within the frame stile. It is a further cbject to pro-
vide within the same slidable cartridge a spring urged
slidable locking pin which is engageable with recess means
formed in the stile for releasably locking the sash in pre-
determined positions.

1t is still = further object to provide in a further ver-
sion of the cartridge, which is mounted in the lower hori-
zontal frame rail of the upper sash, a pin member ex-
tending transversely from the locking pin and means on
the upper rail of the lower sash for engaging the pin
when both sashes are fully closed to thereby prevent
movement of the locking pin whereby the sashes are auto-
matically locked when the opposed upper and lower sashes
are placed in closed position.

It is also an object to provide the aforementioned
cartridge members of plastic and preferably “nylon” or
the like whereby the end thereof, which is in pressing
engagement with the frame stile, slides in a free but slight-
ly limited manner, thereby giving a guided “balance” to
the sash without sagging of the sash on one side or the
other. The locking pin mounted therein slides in a free
and desirable manner due to the fact that the cartridge
is “nylon.”

1t is a further object to position a similar cartridge and
jocking pin combination aforementioned in the sash at
a point opposite to the spring urged cartridge carrying
a locking pin but with a fixed slidable contact of the end
of the cartridge with the frame stile.

1 shall not here attempt to set forth and indicate all of
the various cbjects and advantages incident to my inven-
tion, but other objects and advantages will be referred to
in or else will become apparent from that which follows.

The invention will appear more clearly from the fol-
lowing detailed description when taken in connection
with the accompanying drawings, showing by way of
example a preferred embodiment of the inventive idea
wherein like numerals refer to like parts throughout.

In the drawings forming part of this application:

FIGURE 1 is a perspective view of a full double hung
window embodying my invention, looking at the same
from the inside, a portion of the framing shown in broken
lines.

FIGURE 2 is a front plan view of a window sash ac-
cording to my invention looking at the same from the
inside, portions of which are broken away and other por-
tions in section.

FIGURE 3 is an enlarged fragmentary perspective view
of a lower corner of the upper sash looking at the same
from the inside portions thereof being in section and
portions broken away.

FIGURE 4 is an enlarged fragmentary perspective view
of a corner of the sash opposite to that shown in FIG-
URE 3 looking at the same from the inside.

FIGURE 5 is an exploded mperspective view of the
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cartridge and bolt mechanism together with a portion of
the end of the rail which mounts the cartridge and bolt
shown in FIGURE 4.

FIGURE 6 is a sectional view on the line 6—6 of
FIGURE 2.

FIGURE 7 is a sectional view on the line 7—7 of
FIGURE 2.

FIGURE 8 is a sectional view on the line §—8 of
FIGURE 2.

FIGURE 9 is a fragmentary view of the window at
the central portion thereof viewing the same from the
ouiside where the sashes meet some portions in section
and other portions broken away, the lower sash being
raised slightly.

FIGURE 10 is a sectional view on the line 10—16 of
FIGURE 2.

FIGURE 11 is a sectional view on the line 11—11 of
FIGURE 6.

FIGURE 12 is an exploded perspective view of the
cartridge and bolt mechanism together with a portion
of the lower rail of the lower sash at the left end thereof
as seen from the inside.

Referring to the drawings in detail, my sash construc-
tion A includes the first and second side frames or stiles
2% and 22 respectively, which may be formed of extruded
aluminum and which are secured inside conventional
new window framing or which may be secured in old
window framing. The upper ends of the stiles 20 and 22
are connected to a top frame or linte]l member 24, and
the lower ends of the stiles 2¢ and 22 are connected to
the sill member 26. The stile 2§ is channel-shaped and
includes the base portion 28, the inner flange portion 30,
the outer flange portion 32 and the substantially cen-
traily disposed flange portion 34. The flanges 3¢ and
32 mount the weather stripping and sash guide strips 36
and 38 respectively, the strip 36 being mounted on the
lower half of the flange 30 and the strip 38 being mounted
on the upper half of the flange 32. Both the strips 36
and 38 are spaced from the base 28 to contact the frame
of the sash hereinafter described.

Secured to the flange 34 is a channel-shaped non-metal-
lic elongated guide member 40 formed with the oppositely
disposed rib portions 42 and 44, the rib 42 being con-
tacteed by the lower inner sash frame 46 and the rib 44
being contacted by the upper outer sash frame 48. The
guide 40 prevents metal to metal contact of the sashes
thereby lessening cold conduction and elimination of
binding of the parts. The sash frame 46 is provided
with the glass 47 and the sash frame 48 is provided with
the glass 49.

The stile 22 is I-shaped and includes the central base
portion 58, the inner flange portion 52, the outer flange
portion 54 and the substantially centrally disposed flange
portion 56 on the base 50. The flanges 52 and 54 mount
the weather stripping and sash guide strips 58 and 60
respectively adjacent the base portion 58. The strip 58
is mounted on the lower half of the flange 52, and the
strip 69 is mounted on the upper half of the flange por-
tion 54. I also provide the non-metallic elongated guide
member 62, identical to the guide member 40, which is
secured to the flange 56. .

The lower sash frame 46 includes the lower rail 64,
the upper rail 66, and the oppositely arranged stiles 68
and 70. The lower rail 64 is substantially rectangular in
cross section and is formed with an internal rectangular
recess 72 extending throughout the length thereof. Slid-
ably positioned within the recess 72 at the left end thereof,
as viewed from the inside of the window, FIGURES 2, 8
and 12, is the cariridge sash holder 74 also referred to as
a first cartridge in the overall picture. The cartridge
74 is urged outwardly of the frame 64 by the primary
coil spring 76 for pressing engagement with the stile 20.
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The cartridge 74 is positioned within the recess 72 with
the inner end thereof up against the spring 76 which fur-
ther abuts stop screw 78. The slidable cartridge 74 carries
the locking pin 80 slidably mounted in the recess 82 of
the cartridge 74, and the locking pin 8¢ is spring urged
outwardly of the cartridge 74 by the secondary coil spring
84 mounted between the inner end of the pin 8¢ and the
stop 86. The locking pin 89 is moved and its movement
limited by means of the release pin 88 secured to the pin
82 and extending outwardly through the slot 96 formed
in the wall of the cartridge 74 and the slot 92 formed
in the inner wall 94 of the lower rail 64. The stile 20
is formed with the spaced holes 96 which receive the end
of the locking pin 89 for holding the sash 46 at prede-
termined positions. The outward travel of the pin in
the cartridge 74 is limited by the release pin 88 contact-
ing the stop edge 81 of slot 99, and the cartridge 74 is
prevented from coming out of the recess 72 by the release
pin 83 contacting the stop edge 83 of the slot 92.

The right hand end of the lower rail 64, looking at
FIGURES 2 and 8, has positioned in the recess 72 thereof
the cartridge 98, also referred to as a fourth cartridge in
the overall picture, which is secured in fixed position in
the rail 64 by means of the screw 100. The cartridge
98 is substantially identical to the cartridge 74 and mounts
the slidable locking pin 102 urged outwardly of the car-
tridge by the coil spring 10¢4. The outer end of the
cartridge 98 extends slightly beyond the end of the rail
72 for sliding engagement with the base portion 58 of
the stile 22. It will be seen that the end of the cartridge
98 is urged against the stile 22 by virtue of the oppositely
disposed spring urged cartridge 74 held in pressing en-
gagement with the stile 20. The pin 106 is secured to
the locking pin 102 and is used to move the same against
the action of the spring 104 to remove the end of the
pin 162 from one of @ series of holes 108 formed in the
base 56 of the stile 22 for locking the sash 46 at pre-
determined positions. The pin 106 extends through the
slot 110 of the cartridge 98 and the slot 112 of the rail
64 for easy access. The outward movement of the pin
102 is limited by contact of the pin 106 with the stop edge
111 of the slot 118 of cartridge 98 and cartridge 98 is
prevented from coming out of recess 72 by contact of pin
166 with stop edge 113 of slot 112,
© The cartridges 74 and 98 are also made of “nylon”
for the desired sliding frictional engagement of the ends
thereof with the appropriate stile and the surfaces of the
recess 72 of the rail 46.

The lower sash frame 46 also includes the upper rail 66
which is formed with the longitudinally extending inner
recess 114 which slidably receives the “nylon” sash
holder cartridge 116, also referred to as a second car-
tridge in the overall picture, which is urged cutwardly
into pressing engagement with the stile 20 by means of
the coil spring 218 which abuts the screw 126. The out-
ward movement of the cartridge 116 is limited by means
of the pin 122 secured to the rail 66 and extending
through the slot 124 formed in the cartridge 116.

Also positioned in the recess 114 of the rail 66 is the
“nylon” cartridge 126, also referred to as a third cartridge
in the overall picture, which extends slightly beyond the
frame and is secured in fixed position by means of the
screw 128 for pressing engagement with the stile 22 as a re-
sult of the oppositely disposed spring urged cartridge 116.

The upper rail 66 includes the outer lip 130 used to
facilitate the raising and lowering of the lower sash 46.
Also formed on the rail 66 is the top extension portion
132 from which depends the elongated lip 134. The lip
134 has formed therein adjacent but spaced from the outer
ends thereof the V-shaped slots 136 and 138 each having
the bottom pin-receiving slot portion 140 and 142 re-
spectively together with the insulative contacting strip 144.
As the lower sash 46 is lowered to its lowermost position
the slot portions 148 and 142 of the lip 134 of the rail
66 receive the stop pins 146 and 148 secured to the lock-
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ing pins 196 and 1686, respectively, to thereby lock the
upper sash 48 by preventing movement of the pins 146
and 148 and consequently the pins 196 and 166, as here-
inafter described.

The upper sash frame 48 includes the lower rail 150, the
upper rail 152, and the oppositely arranged stiles 154 and
186. The rail 159 is substantially rectangular in cross
section and is formed with the internal rectangular recess
158 extending throughout the length thereof. Slidably po-
sitioned within the recess 158 at the left thereof as viewed
in FIGURE 7 and also in FIGURE 10 and again in
FIGURES 4 and 35, is the cartridge 169, also referred
to as a fifth cartridge in the overall picture. The car-
tridge 16® is urged outwardly for pressing engagement
with the base 28 of the stile 28 by mearis of the primary
spring 162 which abuts the screw 164. Slidably mounted
within the cartridge 160 is the locking pin 166 which is
urged outwardly of the cartridge 16¢ by means of the
secondary spring 168. The outer end of the locking pin
166 engages three holes 176 formed in the base portion
28 of the stile 20. The pin 148 is connected to the lock-
ing pin 166 and extends outwardly through the slot 171
of the cartridge 169 and the slot 172 formed in the wall
174 of the rail 15¢ and also outwardly through the slot
176 of the upstanding lip 178 which is connected to the
extension portion 18% connected to the wall 174 of the
rail 158. The lip 178 mounts the insulating strip or
gasket 179, and when both sashes are closed, the insulat-
ing strip 144 contacts the lip 178 and the insulating strip
179 contacts the lips 134 to seal the two sashes together.

The numeral 182, particularly FIGURES 4, 7 and 9,
designates a vertically disposed actuating pin which is
connected to the locking pin 166. The pin 182 extends
downwardly through the slot 184 of the cartridge 169, and
the slot 186 of the rail 159. The outward movement of
the pin 166 is limited by contact of the pin 182 with the
siop edge 188 of the slot 184 and the cartridge 160 is
restricted in its outer movement by the pin 182 contacting
the stop edge 198 of the slot 186 of the rail 150, FIGURES
4 and 9.

Furiker provided in the rail 150, particularly FIGURES
3, and the right of FIGURE 7, and the left of FIGURE 9,
is the cartridge 192, also referred to as an eighth cartridge
in the overall picture, which is fixedly mounted in the
recess 158 by means of the screw 194. The outer end of
the cartridge 192 extends slightly beyond the rail 150 to
slidably contact and also make pressure engagement with
the stile 22 due to the spring action of the cartridge 169
oppositely disposed to cartridge 192. Slidably mounted
within the cartridge 192 is the locking pin 196 which is
urged outwardly of the cartridge 182 by means of the
coil spring 198 into one of a series of holes 200 in the
stile 22.

Secured to the locking pin 196 is the horizontally dis-
posed pin 146 which extends outwardly through the slot
202 formed in the wall of the cartridge 192, the slot 204
of the wall 285 of the rail 159 and through the slot 266 of
the upstanding lip 178 formed on the extension portion
183 ;onnected to the rail 158, particnlarly FIGURES 3
and 9.

) The numeral 212, FIGURES 3 and 9, designates a ver-
?1ca11y disposed actuating pin which is secured to the lock-
ing pin 196 and extends downwardly through the slot 214
formed in the cartridge 192 and also through the slot 216
formed in the bottom wall 218 of the rail 150. The ex-
tent of the outward movement of the locking pin 196 is
limited by the contact of the pin 212 against the end
sh(()iulgder 220 of the slot 216, particularly FIGURES 3
and 9.

The upper rail 152 of the upper sash 48 is substantially
rectangular in cross section and formed internally and
longitudinally thereof is the recess 222, FIGURES 2 and
6. Looking at the left of FIGURE 6 in particular, we
find the cartridge 224, also referred to as a sixth cartridge
in the over-all picture, which is slidably mounted in the
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recess 222 and spring urged against the base 28 of the
stile 26 by means of the spring 226 which abuts the screw
228. The cartridge 224 has formed therein the transverse
slot 221 through which extends the pin 223 secured to the
rail 152. The pin 223 allows movement of the cartridge,
but prevents it from coming out of the recess 222, FIG-
URES 2 and 6.

Further provided is the cartridge 229, also referred to
as a seventh cartridge in the over-all picture, which is se-
cured in the recess 222 by means of the screw 23¢ and
which extends slightly beyond the rail 152 for pressure
engagement with the base 58 of the stile 22 due to the
spring urged cartridge 224 oppositely disposed.

Tt will be noted briefly in review that each sash is slid-
ably held within the stiles 28 and 22 by means of four
cartridges. The lower sash 46 is mounted by means of
the opposed lower cartridges 74 and 98, and is opposed
upper cartridges 116 and 126. The upper sash 48 is
mounted by means of the lower opposed cartridges 169
and 186 and the upper opposed cartridges 224 and 223.
The detailed construction of each of the cartridges has
been hereinbefore set forth, and each is simply moulded
of “nylon.” The cartridge made of “nylon” allows (1}
easy sliding of the same in its recess where that is the
case, (2) easy sliding of the locking pin within the car-
tridge and (3) the end of the cartridge has a desirable
sliding engagement with the stile.

With both sashes in full closed position; that is, with
the lower sash 46 in fully lowered and locked position
and the upper sash 48 in fully raised and locked position,
the locking pins 89 and 162, FIGURE 8, of the lower
rail of the lower sash 48 are in engagement with the holes
formed in the stiles Z& and 22 respectively, and the car-
tridges 74 and 98 in pressing engagement with the stiles
29 and 22 respectively. At the same time, the upper car-
tridges 116 and 126 of the upper rail 66 of the lower
sash 46 are in pressing engagement with the stiles 28
and 22 respectively. In addtion, the locking pins 166 and
196, of the lower rail of the upper sash, FIGURES 3, 4,
5 and 7 are in engagement with holes 17¢ and 269 respec-
tively of the stiles 20 and 22 respectively with the ends of
the cartridges 160 and 192 in pressing engagement with
the stiles 26 and 22 respectively. In addition, the pins
146 and 148 are in engagement with the slots 140 and 142,
respectively, of the lip 134 and as a result the Jocking pins
166 and 196 cannot be moved thereby locking the upper
sash 48 in full raised closed position and thereby prevent-
ing movement of the upper sash until the lower sash is
raised. At the same time, the cartridges 224 and 229 in
the upper rail 152 are in pressing engagement with the
stiles 28 and 22 respectively.

To raise the lower sash 46 the release pins 88 and 106
are moved inwardly of the window thereby withdrawing
the lock pins 89 and 182 respectively from the holes in
the stiles 20 and 22 respectively. It will be noted that as
the pins 80 and 102 are slidably moved inwardly to clear
the holes of the stiles the cartridges remain in pressing
engagement with the stiles.

To lower the upper sash 48 from upper locked position,
the lower sash 46 must first be raised sufficiently to move
the slots 140 and 142 of the flange 134, FIGURE 9, out
of engagement with the pins 146 and 148 respectively.
Then the pins 182 and 212 may be moved to thereby with-
draw the locking pins 166 and 19§ respectively from the
holes 170 and 208 respectively in the stiles 20 and 22 re-
spectively, and in this condition the ends of the cartridges
160 and 192 respectively are still in pressing engagement
with the stiles 20 and 22, respectively. With the locking
pins 166 and 196 withdrawn, the upper sash may then be
lowered. As the upper sash is lowered, the cartridges 224
and 229 are in pressure engagement with the stiles 20 and
22, respectively.

It will be seen that as the lower sash is lowered and
locked the upper sash is automatically locked when in
full raised position.
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All of the eight cartridges 74, 98, 116, 126, 160, 192,
234 and 229 are formed of plastic, preferably “nylon”
and due to the nature of the material, the contact of the
ends of the various cartridges with the stiles allows a
sliding, but restrained movement, thereby providing the
desirabls friction hold of the sashes. The pins slide in a
desirable fashion within the cartridges, and the cartridges
slide in a desirable fashion in the rail recesses.

My various cartridges and the construction thereof al-
low removal of either sash 46 or 48 in the following man-
ner: To remove the lower sash 46 the same is unlocked
and raised slightly to remove the pins 146 and 148 from
the slots 146 and 142 and by manipulation the entire sash
is pushed to the left, FIGURES 1, 2, 6-8, against the
action of the springs 76 and 118 enough so that the outer
ends of the fixed cartridges 98 and 126 may be caused to
by-pass the vertical inner edge of the flange 52.

To remove the upper sash 48, the lower sash 46 is
raised sufficiently to remove the pins 146 and 148 from
the slots 146 and 142 respectively and by manipulation
the entire sash 48 is pushed to the left, FIGURES 1, 2,
6-8, against the action of the springs 162 and 226 enough
so that the outer ends of the fixed cartridges 192 and 228
may be caused to by-pass the vertical inner edge of the
flange 54. To insert the sashes, the procedure is, in effect,
reversed. As the lower sash 46 is moved up and down,
it has sliding ocntact with the shoulders 42 of the guide
members 40 and 62 and the strips 36 and 58. As the
sash 48 is moved up and down, it has sliding contact with
the shoulders 44 of the guide members 44 and 62 and
the sirips 38 and 68. When the lower sash 46 is in full
lower locked position, it is in contact with the sill member
26, and when the upper sash is in full raised and locked
position it is up against the top frame or lintel 24.

The invention is not to be understood as restricted to
the details set forth since these may be modified within the
scope of the appended claims without departing from the
spirit and scope of the invention.

Having thus described the invention, what I claim as
new and desire to secure by Letters Patent is:

1. In a window construction, the combination of a pair
of oppositely disposed first and second vertical stiles and
a sash including an upper and a lower horizontal rail con-
nected to oppositely disposed vertical side rails, a first car-
tridge slidably mounted in said lower rail and spring urged
outwardly thereof for pressing engagement with said first
stile, a locking pin slidably mounted in said first cartridge
and spring urged outwardly thereof for engagement with
recess means formed in said first stile, a second spring
urged cartridge slidably mounted in said upper rail for
pressing engagement with said first stile, a third cartridge
mounted in said upper rail for sliding engagement with
said second of said stiles, a fourth cartridge mounted in
said lower rail for sliding engagement with said second
stile, and a locking pin slidably mounted in said fourth
cartridge and spring urged outwardly thereof for engage-
ment with recess means formed in said second mentioned
stile.

2. In a window construction, the combination of a first
and second oppositely disposed stiles, an upper sash hav-
ing upper and lower connected rails, a lower sash having
upper and lower connected rails, a first cartridge slidably
mounted in said lower rail of said lower sash and spring
urged outwardly thereof for pressing and sliding engage-
ment with said first stile, a locking pin slidably mounted
in said first cartridge and spring urged outwardly thereof
for releasable engagement with recess means formed in
said first stile, a second cartridge slidably mounted in said
upper rail of said lower sash and spring urged outwardly
thereof for pressing and sliding engagement with said first
stile, a third cartridge mounted in said upper rail of said
lower sash for pressing and sliding engagement with said
second stile, a fourth cartridge mounted in the lower rail
of said lower sash for pressing and sliding engagement
with said second stile, a locking pin slidably mounted in
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said fourth cartridge and spring urged outwardly thereof
for releasable engagement with recess means formed in
said second stile, a fifth cartridge slidably mounted in said
lower rail of said upper sash and spring urged outwardly
thereof for pressing and sliding engagement with said first
stile, said fifth cartridge having a locking pin slidably
mounted therein and spring urged outwardly therefrom
for releasable engagement with recess means formed in
said first stile, a sixth cartridge slidably mounted in said
upper rail of said upper sash and spring urged for pressing
and sliding engagement with said first stile, a sevénth
cartridge mounted in said upper rail of said upper sash
for pressing and sliding engagement with said second
stile, an eighth cartridge slidably mounted in said lower
rail of said upper sash for pressing and sliding engagement
with said second stile, a locking pin slidably mounted in
said eighth cartridge and spring urged outwardly thereof
for releasable engagement with receses means formed in
said second stile, first stop pin means extending from said
locking pin of said fifth cartridge, second stop pin means
extending from said locking pin of said eighth cartridge,
means formed on said upper rail of said lower sash for
locking engagement with said first and second stop pin
means to prevent disengagement of said locking pins of
said fifth and eighth cartridges from said recess means of
said first and second stiles when said upper rail of said
lower sash is placed adjacent said lower rail of said upper
sash whereby said sashes are locked together.

3. In a sash holder, the combination of a cartridge and
a sash rail having recess means for said cartridge, said
cartridge being slidably mounted in said rail recess means
and having an elongated body member having a recess
extending longitudinally therein, said body member having
a first slot formed on one side thereof and a second slot
on the bottom thereof, a locking pin slidably mounted
in said recess of said body member and spring urged
outwardly thereof, an actuating pin connected to said
locking pin and extending outwardly through said bottom
slot of said cartridge and a stop pin connected to said
locking pin and extending outwardly through said first
side slot of said cartridge.

4. In a sash holder the combination of a sash rail and
a cartridge for sliding contact with a window stile, said
sash rail having a recess formed therein in which said
cartridge is slidably mounted, means for urging said cart-
ridge from said rail, a locking pin slidably positioned
within and carried by said cartridge, means for normally
urging said locking pin from said cartridge for locking
engagement with the window stile, means for moving
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said locking pin out of engagement with the window stile
against the action of said locking pin urging means, stop
pin means extending from said locking pin outwardly of
said cartridge for engagement with a portion of a second
sash to prevent movement of said locking pin and thereby
prevent movement of both sashes.

5. In a sash holdér, the combination of a sash rail and
a cariridge, said sash rail having a recess formed therein
in which said cartridge is slidably mounted, means for
urging said cartridge from said recess for ptessing and
sliding engagement with the stile of a sash frame, a locking
pin slidably mounted in said cartridge with means for
normally urging the pin from the cartridge, said cart-
ridge having a slot formed longitudinally in the wall there-
of, said sash rail having a slot formed longitudinally in the
wall substantially in register with said slot of said cart-
ridge, a release pin secured to said locking pin and ex-
tending outwardly through said cartridge slot and said
rail slot for slidably moving said locking pin within said
cartridge and out of _engagement with a window stile of a
sash frame.

6. In a window sash holder and lock construction, the
combination of a sash rail and a cartridge, said sash rail
having recess therein in which said cartridge is slidably
mounted, means for urging said cartridge from said recess
means for pressing and sliding engagement with a stile
of a window frame, a locking pin slidably mounted in said
cartridge with means for normally urging the pin from
the cariridge for releasable locking engagement with the
stile of a said window frame to postition the sash rail
relative to the stile and release pin means moving said
locking pin slidably into said cartridge and out of engage-
ment with the window frame stile against the action of
said pin-urging means.
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