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counterbalance operatively connected to the frame which has a counterbalance tab with an elongated portion
having a flange proximate one end for connecting the counterbalance to the locking slide block.
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DOUBLE-HUNG TILTING SASH TYPE WINDOW. SYSTEM

- Field of the Invention

This invention generally relates to a tilting
sash type window system designed for easy cleaning,
structural integrity, and safety.

Background of the Invention

Double-hung tilting sash type windows have
become increasing popular. Much of this popularity is
due to the tilting sash feature which allows both inside
and outside surfaces of the window fo be cleaned from
the inside. A reoccurring problem with tilting sash
type windows is how to achieve a tight seal between
window frame and sashes without making it difficult to
tilt the sashes. Additionally, the structural integrity
of the window must be maintained at a sufficiently high
level and unexpected motion of the sash must be reduced
to promote safety. 1In the past, frames have been
equipped with jamb liners having ridges, or ploughs,
which extend into grooves in the side of the sashes.

One such configuration is shown in Fig. 2 of
U.S. Patent No. 4,799,333 to Westfall et al. 1In
Westfall, these ploughs have outwardly. disposed sides
approximately perpendicular to the front face of the
jamb liner. A similar arrangement is shown in Fig. 5 of
U.S. Patent No. 4,922,657 to Foss. The plough
configuration of the jamb liner disclosed by Westfall et
al. and Foss, however, do not project outwardly to
engage with sashes having grooves with inward
projections.

Tilting sash windows have also been equipped
with locking slide blocks, such as the one disclosed in
U.S. Patent No. 4,610,108 to Marshik. Marshik discloses
a double-hung window having a frame with a set of
parallel jamb channels on opposite sides of the frame.
Within each jamb channel is a slidably mounted locking
block. A spring counterbalance mechanism is attached to
a plate on each block. A pivot extends from proximate
the lower end of opposite sides of each sash into
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locking cams housed within the block. The pivot allows
the sash, which holds a window pane, to be rotated or
tilted inward. As the pivot rotates, the cam forces
serrated ends of a spring into opposite sides of the
jamb channel to prevent the counterbalance spring from
pulling up the blocks and sash while cleaning.

U.S. Patent No. 4,813,180 to scalzi discloses
another locking sliding block for double-hung windows.
Like the 7108 patent, a locking block is slidably
mounted within jamb channels and a pivot extends from
opposite sides of the sash into a pivot button, or cam,
in each locking block. Unlike the r108 patent, however,
the pivot has a slot which engages a retaining ridge in
the pivot button. This is intended to prevent
dislocation of the pivots during transport and
installation of the window due to deflection or bowing
of the frame away from the sash. The locking block
disclosed by Scalzi, although allowing the sash to pivot
inside for easy cleaning of the window pane, does not
allow the window to be conveniently removed from the
inside. :

Summary of the Invention
The present jinvention is a design for cleaning

tilting sash type windows having an inside and an
outside including a frame having at least two oppositely
disposed side members, a top member, and a bottom
member. Approximately parallel and operably connected
to each side member is a jamb liner having a front face
and two jamb channels.

The window has two sashes, each with oppositely
disposed sides. The sashes are slidably mounted in the
frame and have a tilted position and an untilted
position. When the sash is in the untilted position,
the two sash sides are parallel and proximate opposite
side members of the frame. ' ]

A plough extends from the face of each jamb
liner in the direction of the opposite side member. The
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plough has an inside facing side and an outside facing
side, wherein the outside facing side has a projecting
portion extending generally in the direction of the
outside of the window.

Each side of the sash has a sash groove for
slidably mounting the sash in the frame by receiving
adjacent ploughs when the sash is in the untilted
position. The groove has a generally inside facing side
and a generally outside facing side, wherein the inside
facing side has a projecting portion projecting
generally in the direction of the inside of the window.
The projecting portion of the plough engages with the
projecting portion of the groove to resist inward
displacement of the sash when the sash is in the
untilted position. This is especially important for
resisting unwanted tilting by wind force on the outside
of the window.

In order to disengage the ploughs from the sash
groove, the jamb liner is mounted for lateral
displacement from a first position wherein the plough is
engaged with the sash groove to a second position
wherein the plough is at least partially retracted from
the groove. To move the jamb liner from the first
position to the second position, the window has a wash-
assist.

A locking slide block is slidably mounted

‘within each jamb channel for slidably and rotatably

mounting the sashes to the frame. The locking slide
block has a housing with oppositely disposed sliding
surfaces for guiding the housing in the jamb channel.
Within the block is a locking spring with serrated ends
for selectively engaging oppositely disposed sides of
the jamb channel to lock the block in a fixed position.
A rotary cam having a rotational axis is carried within
the housing of the block. The cam has camming surfaces
which come into contact with the locking spring to force
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the serrated ends of the locking spring into engagement
with the sides of the jamb channel.

One sash pivot is disposed on each lower
opposite side of the sashes for operably connecting the
sashes to the cam. The pivot has a longitudinal axis.
proximate one end of each pivot are oppositely disposed
flanges extending perpendicularly away from the
longitudinal axis. The cam has a sash pivot opening
with one open top slot for inserting or removing the
sash pivot. The cam also has oppositely disposed
flanges extending perpendicularly to the cam’s
rotational axis into the sash pivot opening.' When the
pivot is in the pivot opening of the cam, the pivot
flanges engage the cam flanges so that the pivot cannot
be pulled out of the pivot opening in a direction
approximately parallel to the longitudinal axis of the
pivot.

The locking slide block also has a sash pivot
retainer spring having a first end operably connected to
the housing and a free end proximate the cam. The
spring has a depressible first position for allowing the
sash pivot to be inserted or removed from the sash pivot
opening through the open top slot. The spring also has
a second and normal position for preventing removal of
the sash pivot through the open top slot.

A counterbalance is operably connected to jamb
liner. The counterbalance has a counterbalance tab
which includes an elongated portion having a flange
proximate the end opposite the counterbalance for
connecting the counterbalance to the sliding locking
block. ‘

These advantages and other objectives obtained
with this invention are further explained hereinafter
with more particularity and by reference to the
preferred embodiment as shown in the following drawings.
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Brief Description of the Drawings

Fig. 1 shows a perspective view of the window
in accordance with the present invention;

Fig. 2 shows a vertical cross-section of the
window in accordance with the present invention;

Fig. 3 shows a perspective view of a check rail
liner pad;

Fig. 4 shows a partial horizontal cross-section
of the window;

Fig. 5 shows a partial horizontal cross-section
showing an alternative embodiment of the window;

Fig. 6 is a perspective view of a side member
with jamb channel and wash-assist ramp;

Fig. 7A shows a perspective view of the wash-
assist ramp;

Fig. 7B shows an end view of the wash-assist
ramp;

Fig. 7C shows a side view of the wash-assist
ramp;

Fig. 8 shows a perspective view of the side
member and jamb liner with a hooked wash-assist;

Fig. 9 shows a perspective view of the hooked
wash-assist;

Fig. 10 shows a perspective view of the side
member and jamb channel and a camming wash-assist;

Fig. 11 shows a perspective view of the camming
wash-assist; ,

Fig. 12 shows a perspective view of the side
member and jamb channel and a biased wash-assist ramp;

Fig. 13A shows a perspective view of the biased
wash-assist ramp;

Fig. 13B shows a side view of the biased wash-

- assist ramp;

Fig. 14 shows an exploded perspective view of a
sliding locking block with a pivot;

Fig. 15 shows the assembled sliding locking
block without pivot;
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Fig. 16 shows a perspective view of the sash
pivot; ' ' "

Fig. 17 shows the sliding locking block
unlocked in the jamb channel;

Fig. 18 shows the sliding locking block in the
locked position in the jamb channel;

Fig. 19 shows a mirror image of the sliding
locking block of Fig. 17;

Fig. 20 shows a cross-section of the sliding

locking block;
Fig. 21 shows a counterbalance with a

counterbalance tab;

Fig. 22A shows a front view of the
counterbalance tab;

Fig. 22B shows a side view of the
counterbalance tab;

Fig. 23A shows a perspective view of a plate
for receiving the counterbalance tab;

Fig. 23B shows a bottom view of the plate for
receiving the counterbalance tab; and

Fig. 23C shows a front view of the plate for
receiving the counterbalance tab.

Fig. 24 shows a perspective view of the jamb
liner having two end plugs, two balance covers, and
outside lower support cover.

petailed Description of the Preferred Embodiment

Referring now to the drawings, wherein like
referenced numerals designate identical or corresponding
parts throughout the several views, Fig. 1 shows a
double-hung tilting sash window 10. The window 10 has a
frame 12 supporting upper sash 14 and lower sash 16,

each sash having window panes 18 and 20, respectively.

‘The frame 12 also has two oppositely disposed jamb

liners 22. Each jamb liner has two jamb channels 24 and
each jamb channel 24 has two ploughs 26.
Jamb liners 22 are mounted for lateral movement

away from the proximate sides of sashes 14 and 16. This
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lateral displacement of jamb liners 22 is accomplished
with the aid of a means for laterally displacing the
jamb liners which includes either a wash-assist ramp,
hooked wash-assist, camming wash-assist, or biased wash-
assist ramp, discussed in detail below.

Within each jamb channel 24 is at least one
counterbalance 164 operably connected to a sliding
locking block 114. The counterbalances are preferably
located in an upper end of each jamb channel 24
proximate upper sash 14, as shown in Fig. 1. Each
locking slide block is pivotably connected to a lower
end of opposite sides of each sash 14 and 16.

Frame 12 has two oppositely disposed side
members 28, a top member 30, and a bottom member 32 all
operably connected by means well known in the art.
Window 10 and frame 12 have an inside, facing in Fig. 1,
and an outside which is disposed opposite the inside.
Upper sash 14 has an upper check rail 34 and a bottom
rail 36. Lower sash 16 has a lower check rail 35 and a
bottom rail 36. Disposed on opposite sides of each sash
14 and 16 are stiles 38.

Fig. 2 shows a vertical cross<section of window
10 with the outside of window 10 shown on the left and
the inside of window 10 shown on the right. Fig. 2 also
shows a frame side member 28, frame top member 30 with
longitudinal flange 31 operably connected, and frame

‘bottom member 32. Extending vertically from bottom

member 32 is a stop 29. Jamb liner 22 is shown mounted
to frame side member 28. Ploughs 26 are also shown.
Sashes 14 and 16 are locked with a latch 39 well known
in the art. :

Fig. 2 also shows a check rail liner pad 186
connected to jamb liner 22. Liner pad 186 is preferably
positioned so that a top edge 188 is proximate a top
edge 37 of lower check rail 35, as shown in Fig. 2.

Fig. 3 shows a perspective view of liner pad
186 having a base 190. Extending from the base 190 are
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two sections of pile 192 separated by two projecting
fins 194. Pile 192 is preferably polypropylene-
silicone. Fins 194 are preferably polypropylene and
extend above pile 192, as shown.

Fig. 4 is a horizonal cross-section of window
10 as shown in Fig. 2. The outside of window 10 is to
the left and the inside of window 10 is to the right of
Fig. 4. Jamb liner 22 is shown mounted for lateral
displacement in frame side member 28. Jamb liner 22 has
a back 40 and front face 42. Back 40 of jamb liner 22
includes jamb liner tabs 44 extending laterally beyond
jamb liner sides 46.

A vertical jamb liner mount 48 operably
connected to member 28 is defined by a back side 50
opposite a mount rail 51 and a mount rail 52. As shown
in Fig. 4, in the preferred embodiment there is an open
cell foam spring 54 between back 50 of jamb liner mount
48 and back 40 of jamb liner 22. Foam spring 54 is
adhered to jamb liner 22 by hot-melt adhesive, or
staples, or other suitable means. In the preferred
embodiment, the foam is preferably polyurethane. Metal
or plastic springs could be substituted for foam spring
54. Compression of spring 54 allows jamb liner 22 to be
laterally displaced from a first position A to a second
position B shown in dashed lines.

As shown in Fig. 6, projecting from front face

42 of jamb liner 22 are ploughs 26 and a ribbed plough
. 27. Each plough 26 has a back side 56 and a front side

58. Each front side 58 has a c-shaped channel for
holding a counterbalance cover 60. Counterbalance
covers 60 extend from the top of jamb liner 22 down to
proximate the top of check rail 35 of lower sash 16 (as
shown in Fig. 2). Back sides 56 of ploughs 26 generally
slope away from front face 42 of jamb liner 22 at an
angle greater than 90°, except the plough 27 proximate
the outside of lower sash 16. A back side 57 of plough
27 preferably projects at an angle less than or equal to
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90° away from front face 42. This angle is preferably
g87°. Back side 57 has a first end proximate front face
42 and a second end. Connected to the second end of
back side 57 is a wedge-shaped projecting portion 62
which extends generally in the direction of the outside
of .window 10. Ribbed plough 27 also has a front side 59
having a c-shaped channel for holding counterbalance
cover 60.

Also shown in Fig. 4 are sash grooves 64 and 65
which extend vertically along the sides of sashes 14 and
16, respectively, through bottom check rails 36, styles
38 and check rails 34 and 35, respectively. Sash groove
64 is sized to receive ploughs 26 and sash groove 65 is
sized to receive plough 26 and plough 27. Sash grooves
64 and 65 have sides 66 generally conforming to the back
sides 56 of ploughs 26. Sash groove 65, however, has an
inward facing side 67 with an inwardly projecting
portion 68. Inwardly projecting portion 68 need only be
in lower check rail 35 of sash groove 65 of lower sash
16 in order to resist unwanted tilting of sash 16.

Also shown in Fig. 4 is a metal outer frame
member 196 having a sash retaining rib- 198. Sash
retaining rib 198 extends away from frame side member 28
at approximately 90° to a point where rib 198 at least
partially overlaps stile 38 of upper sash 14. Sash
retaining rib 198 has a vinyl bead 200 disposed inward.

"A flexible seal 202 connected to jamb liner 22 extends

generally outward until engaging rib 198. Seal 202 is
preferably flexible vinyl having a hardness (durometer
a+/-3) of 72. Jamb liners 22 are preferably rigid vinyl
having a hardness (durometer D+/-3) of 82.

Fig. 4 also shows a screen 204 installed on the
outside of window 10. The screen 204 is held in place
by the insertion of retractable tab 206 in channel 208
of outer frame member 196. _ .

As also shown in Fig. 4, between jamb channels
24 of jamb liner 22 is a vertical channel 70 with a
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wash-assist ramp 72 slidably mounted therein. This
feature will be discussed in greatef detail below.

Fig. 5 shows a partial horizontal cross section
of window 10 with the outside of window 10 to the left
and the inside of window 10 to the right of Fig. 5.

Sash groove sides 66 and 67 are essentially the same as
shown in Fig. 4. An inverted plough 25 is proximate the
outside of lower sash 16. The inverted plough 25 is an
alternative embodiment to the ribbed plough 27. Plough
25 has a c-shaped front side 61. Plough 25 extends away
from front face 42, as shown in Fig. 8, of jamb liner 22
at an acute angle so that a pack side 55 of this plough
25 forms a projecting portion, projecting in the
direction of the outside of the window. The sash groove
side 67 proximate this plough 25 has a projecting
portion 84, as shown in Fig. 5, which engages with the
outwardly projecting portion 83 of back side 55, as
shown in Fig. 8. Projecting portion 84 need only be in
lower check rail 35 of sash groove 65 of lower sash 16
in order to resist unwanted tilting of sash 16.

Fig. 6 is a perspective view of a portion of
the cross-section shown in Fig. 4. Wash-assist ramp -72
is shown with base 73 riding in channel 70 of jamb liner
22. Channel 70 has a back 74 and rails 76 extending
from front face 42 of jamb liner 22. Extending from
base 73 of ramp 72 are two outwardly disposed ridges 78

"that are disposed laterally on opposite sides of wash-

assist ramp 72 to engage with rails 76 to hold wash-
assist ramp 72 within channel 70. A ramp portion 80 of
wash-assist ramp 72 extends from base 73 and away from
jamd liner 22 beyond front face 42. A toe 82 of ramp
portion 80 remains between back 74 and rails 76 of
channel 70.

Fig. 7A shows a perspective view of wash-assist
ramp 72. Fig. 7B shows an end view of wash-assist ramp
72. Fig. 7C shows a side view of wash-assist ramp 72.
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Ridges 78, ramp portion 80, and toe 82 are shown in
Figs. 7A and 7C.

Fig. 8 shows a perspective view similar to that
shown in Fig. 6, but having a hooked wash-assist 86
instead of wash-assist ramp 72. The hooked wash-assist
86 is rotatably mounted to sides 88 of channel 70 by a
pin 90 which extends through hook wash-assist 86 and
into sides 88. Hooked wash-assist 86 is preferably
located in channel 70 proximate and above lower check
rail 35 of lower sash 16 when sash 16 is in the closed
position, that is, oppositely disposed sash sides are
approximately parallel to frame side members 28. Hooked
wash-assist 86 has a lever portion 92. Wash-assist 86
also has a short arm 94 extending from lever position 92
and a guide finger 96 extending from short arm 94.
Guide finger 96 has a recess g8. The wash-assist also
includes a receiver 100 mounted to side member 28.
Receiver 100 has two side members 101 converted to side
member 28 and a cross-member 102 operably connected to
members 101 opposite side member 28. Side members 101
are separated sufficiently far apart to receive guide
finger 96. Fig. 9 shows a perspective~view of hooked
wash-assist 86 and receiver 100.

Fig. 8 also shovws a representative cross
section of counterbalance cover 60 having oppositely
disposed beads 210 inserted within c-shaped front side

‘58 of plough 26 in a ball-and-socket like arrangement.

Beads 210 are similarly received in front side 52 of
plough 27, or front side 61 of plough 25. The ball-and-
socket arrangement of peads 210 and c-shaped front sides
58, 59 or 61 provides box-like structural integrity to
jamb liners 22, resisting both the depression of the
ploughs 25, 26 or 27 toward frame side member 28 and
deflection of the ploughs held by one of the
counterbalance covers 60 away from each other.

Fig. 10 shows a camming wash-assist 104, which
is another alternative to the wash-assist ramp 72 and
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hooked wash-assist 86. Camming wash-assist 104 is
preferably located in channel 70 proximate and above
jower check rail 35 of lower sash 16 when sash 16 is in
the untilted position (the position sash 16 is shown in
Fig. 2). Camming wash-assist 104 has an anchor portion
106 and a lever portion 108 having camming surfaces 112.
Anchor portion 106 is threaded to side member 28 and
lever portion 108 is rotatably attached about pin 110 to
anchor portion 106. Anchor portion 106 extends from
side 28 through foam spring 54 and through back 74 of
channel 70. Fig. 11 shows a perspective view of camming
wash-assist 104 having anchor portion 106 and lever
portion 108.

Fig. 12 shows a biased wash assist ramp 212.
Biased wash assist ramp 212 is an alternative wash
assist similar to ramp 72, but biased wash assist ramp
212 includes a finger tab 214 proximate an upper end of
ramp 212 and a biasing means for providing positional
stability of ramp 212 in channel 70. The biasing means
is disposed at the lower end of ramp 212 and including
oppositely disposed springs 216. From proximate finger
tab 214 to proximate springs 216, the ramp 212 has a -
sloping portion 218, sloping downward toward springs
216.

Fig. 13A shows a perspective view of biased
wash assist ramp 212 having finger tab 214, springs 216,

"and sloping portion 218. Ramp 212 also has two

oppositely disposed ridges 220 that engage with rails 76
of channel 70 to retain biased wash assist ramp 212
within channel 70. Fig. 13B shows a side view of ramp
212.

Fig. 14 shows an exploded view of a sliding
locking block, generally referred as 114, and a sash
pivot 116. One sliding locking block 114 is slidably
mounted within each jamb channel 24. Fastened to lower
opposite sides of each sash 14 and 16 is one pivot 116.
Pivots 116 are supported for rotation by sliding locking
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blocks 114. Each sash is tiltable about a longitudinal
axis through pivots 116 disposed on opposite sides of
sashes 14 and 16.

As shown in Fig. 14, sliding locking block 114
has a housing 118, preferably of rigid plastic. This
housing 118 has sliding surfaces 120 with slots 122.

The housing 118 has an aperture 124 and a plate groove
126 for attaching a sash pivot retainer spring 128 and a
metal plate 130, respectively. A counterbalance spring
(not shown) is attached to metal plate 130. The housing
118 has a circular channel 132 for receiving a locking
cam 134, having camming surfaces 136. Housing 118 also
has a box-like area for receiving a locking spring 138
which has serrated end portions 140. Locking cam 134
has a head 142 which, as known to those skilled in the
art, retains spring 138 in the box-like area of housing
118.

Sash pivot retainer spring 128, as shown in
Fig. 14, has a hooked first end 144 which is received by
aperture 124 to operably connect retainer spring 128 to
housing 118. Retainer spring 128 also has free end 146.
Retainer spring 128 is preferably spring steel.

The locking cam 134, as shown in Fig. 14, has a
sash pivot opening 148 with an open top slot 150.
Located proximate a front side of locking cam 134 on
opposite sides of sash pivot opening 148, are inwardly

'disposed cam flanges 152.

Fig. 15 shows a perspective view of the
assembled sliding locking block 114 without pivot 116.
Retainer spring 128 and plate 130 are shown installed
within housing 118. Free end 146 of spring 128 is in a
normal position proximate the front side of locking cam
134. Locking cam 134 is shown inserted within circular
channel 132 and is retained within locking block 114 by
a tab 154. - Fig. 15 also shows one serrated end portion
140 of spring 128 retracted within slot 122 in sliding
surface 120.
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Fig. 16 is a front view of pivot 116 having
oppositely disposed flanges 156 at one end of an
elongated portion 158, and a back 160. Pivots 116 are
fastened to the lower opposite sides of sashes 14 and 16
so that the lengthwise axis of back 160 is parallel to
the lengthwise axis of each sash side.

Fig. 17 shows sliding locking block 114
inserted in jamb channel 24 having sides 46. Sliding
surfaces 120 of sliding locking block 114 are proximate
sides 46 of jamb channel 24. Sliding locking block 114
is held within jamb channel 24 by front face 42 having
an opening 162. '

Fig. 21 shows a counterbalance, generally
referred to as 164. At least one counterbalance 164 is
placed in each jamb channel 24 proximate top member 30
of frame 12 by hook 166 proximate one end of
counterbalance 164. Proximate the other end of the
counterbalance 164 is a tab 168 for connecting the
counterbalance 164 to plate 130 of sliding locking block
114. Counterbalance 164 also has a spring 170, pulleys
172, and a cord 174 operably connected as well known in
the art.

Tab 168 includes a means for fastening tab 168
to cord 174. The means for fastening tab 168 to cord
174 includes an elongated loop 176, as shown in
Fig. 22A. Tab 168 also includes a cylindrical elongated
portion 178 extending from loop portion 176 proximate a
first end of elongated portion 178. Extending through
cylindrical portion 178 is a bore 179. Cord 174 extends
through bore 179 and is knotted within loop portion 176.
Connected to the opposite end of elongated portion 178
is circular flange 180. Fig. 22B shows a side view of
tab 168 shown in Fig. 22A. The loop portion 176,
elongated portion 178, and circular flange 180 are
shown. _

Fig. 23A shows a perspective view of plate 130
having slots 182 for receiving elongated portion 178 of
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tab 168. Plate 130, as shown in Fig. 23A has two slots
182, each of which are capable of receiving a tab 168.
Fig. 23B shows a bottom view of plate 130, as shown in
Fig. 23A. Proximate the ends of slots 182 are grooves
184 having ridges 185 and 187 for receiving and
retaining flanges 180 of tab 168. Fig. 23C shows a
front view of plate 130

Fig. 24 shows a perspective view of jamb liner
22. The length of the jamb liner 22 shown in Fig. 24 is
proportionately less than it would be in a standard
application, but is shown in this manner for
illustrative purposes. The inside side of jamb liner 22
is to the right in the Figure and the outside side is to
the left of the Figure. Two end plugs 222 are inserted,
one in the top end of jamb channel 24 and another plug
is inserted in the lower end of jamb channel 24
proximate the inside. End plug 222 has a conforming
wall 224 and a conforming end 226 extending from
conforming wall 224. Conforming end 226 is adapted for
friction fit connection within jamb channel 24 to seal
jamb channels 24.

Fig. 24 also shows a support ‘cover 228 inserted
in the c-shaped front sides 58 of ploughs 26 at the
lower end of the jamb channel 24 proximate the outside.
The cross-section of support cover 228 is preferably the
same as the counterbalance cover 60. Support cover 228
has oppositely disposed beads 230 insertable within the
c-shaped front side 58. The ball and socket arrangement
of beads 230 and c-shaped front sides 58 provide box-
like structural integrity to jamb channel 24 of jamb
liner 22, resisting both the depression of the ploughs
26 toward frame member 28 and deflection of the ploughs
26 away from each other.

. In use, upper and lower sashes 14 and 16,
respectively, can be tiled to the inside from an
untilted position, where oppositely disposed sides of
the sashes are approximately parallel to frame side
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members 28, to a tilted position where the sash sides
are at an angle to frame side members 28. In the tilted
position, as shown with respect to lower sash 16 in Fig.
1, both the inside and outside of window pane 20 can be
washed from the inside. When in the untilted position,
sashes 14 and/or 16 can be slid up or down on jamb
liners 22 for venting.

In order to rotate lower sash 16 to the inside,
latch 39 must be unfastened and lower sash 16 raised
just above stop 29. Then, for example, wash-assist ramp
72 can be used to retract ploughs 26, and 25 or 27 from
sash grooves 64 and 65, that is from a first position A
to a second position B, as shown in Figs. 4 and 5.
Hooked wash-assist 86, camming wash-assist 104, or
biased wash assist ramp 212, however, can be used
instead of wash-assist ramp 72. The detailed operation
of these three alternative types of wash-assists will be
discussed in detail below. Wash-assists provide
predictable control over the movement of the sashes 14
and 16 to enhance safety.

Ploughs 26 and particularly ribbed plough 27 or
alternately inverted ploughs 25 hold sashes 14 and 16 in
the untilted position when unretracted. Ribbed plough
27 or the alternative inverted plough 26 provide the
primary resistance to unwanted tilting in conjunction
with inward projecting portion 84 of sash groove 65 for

"lower sash 16. The engagement between outwardly

disposed wedge shaped projection 62 of plough 27 or
outwardly disclosed back side 55 of plough 25 with
inwardly projecting portion 84 of sash group 65 resists
unwanted tilting caused by either wind blowing against
the outside or inside of the window 10 or from pulling
on lower check rail 35 of sash 16. It has been found
that inward projecting portion 84 of sash groove 65 need
only be in lower check rail 35 of lower sash 16 to
resist unwanted tilting. Additionally, the resistance
offered by the inward projection portion 80 engaging
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with plough 25 or 27 helps prevent unwanted tilting of
upper sash 14, even though in the preferred embodiment
upper sash 14 has sash groove 64 which does not have an
inwardly projecting portion 84.

Once ploughs 26, and 25 or 27 are retracted
away from the sash grooves 64, there is less
interlocking friction between the ploughs 26, and 25 or
27 and sash groove 64 and 65 to resist the upward pull
of counterbalances 164 on sliding locking blocks 114 and
lower sash 16. Slight manual pressure on sash 16,
however, will prevent it from moving upward until sash
16 is tilted inward, that is rotated about the axis
defined by opposite sash pivots 116. During this
rotation, serrated end portions 140 of locking spring
138 are extended through slots 122 of sliding locking
block 114 into sides 46 of jamb liner 22 to locking
sliding block 114.

After lower sash 16 is rotated inward, upper
sash 14 may likewise be rotated inward. Before upper
sash 14 can be rotated, however, upper sash 14 must be
slid downward slightly in order to clear longitudinal
flange 31 of top member 30. Then, as with lower sash
16, slight manual pressure will prevent sash 14 from
moving upward until it is tilted inward and serrated end
portions 104 of locking spring 138 are extended into
sides 46 of jamb liner 22.

To return sash 14 or 16 to the untilted
position, the wash assist should first be disengaged,
returning the ploughs 26, and 25 or 27 to the
unretracted position. Then first upper sash 14,
followed by lower sash 16, can be rotated back to the
untilted position. As sashes 14 and 16 begin to engage
with back side 56 of ploughs 26, the ploughs 26, and 25
or 27 will be momentarily retracted until they are
seated again within sash grooves 64 and 65. Rib 198
will prevent further outward rotation.
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Windows 10, made in accordance with the
preferred embodiment of the invention herein, have been
tested in accordance with National Wood Window and Door
Association (NWWDA) standards for static air
infiltration, static water penetration, and static wind
load. For each of these tests, the window 10 achieved a
rating of grade 40 or petter. The window 10 was also
tested with latch 39 unfastened and an inwardly directed
load of 300 pounds placed on lower check rail 35 of
lower sash 16 without causing lower sash 16 to tilt.
These features enhance safety by resisting unwanted or
unintentional movement of sashes 14 and/or 16.

As noted above, one means for retracting
ploughs 26, and 25 or 27 from sash grooves 64 and 65
includes wash-assist ramp 72. While sashes 14 and 16
are in the untilted position, wash-assist ramp 72 is
preferably located in channel 70 above lower check rail
35 of lower sash 16. When either lower sash 16 or upper
sash 14 are to be tilted, wash-assist ramp 72 is slid
down channel 70 and lower sash 16 until it comes in
contact with lower check rail 35 of lower sash 16, as
shown in Fig. 4.

As can be appreciated by viewing Fig. 4 in
conjunction with Fig. 6, when wash-assist ramp 72 is
brought into contact with lower check rail 35 of lower
sash 16, toe 82 of ramp portion 80 of wash-assist ramp
72 passes between lower check rail 35 and back 74 of
channel 70. Then, ramp portion 80 of wash-assist ramp
72 impinges upon lower check rail 35. As wash-assist
ramp 72 continues to be pushed further down channel 70,
jamb liner 22 is pushed away from sashes 14 and 16 and
ploughs 26, and 25 or 27 are retracted from sash grooves
64 and 65. Once ploughs 26, and 25 or 27 are retracted
from sash grooves 64 and 65, the engagement between
ploughs and grooves will no longer present resistance to
tilting of sashes 14 and 16. To reengage ploughs 26,
and 25 or 27 when sashes 14 and 16 are in the closed
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position, wash-assist ramp 72 is merely slid back up
channel 70 to a position above lower check rail 35 of
lower sash 16. Then spring 54 pushes jamb liner 22 back
to its first position.

An alternative to wash-assist ramp 72 is hooked
wash-assist 86 which, like wash-assist ramp 72, is used
for moving jamb liner 22 between a first position A and
a second position B. In order to move jamb liner 22
from the first position A to the second position B using
hooked wash-assist 86, hooked wash-assist 86 must be
rotated approximately 90° from a first position, as
shown in Fig. 8, about pin 90 to a second position where
lever portion 92 is approximately 90° to front face 42
of jamb liner 22.

While hooked wash-assist 86 is rotated between
its first position and second position, guide finger
portion 96 is received between opposite side member 101
and cross member 102 and back side 50 of jamb liner
mount 48. As hooked wash-assist 86 approaches its
second position, guide finger 96 begins to engage with
cross member 102 of receiver 100 to pull jamb liner 22
into the jamb liner’s second position.” The distance
jamb liner 22 moves is controlled by the length of short
arm 94 of hooked wash-assist 86. When hooked wash-
assist lever 86 is in its second position, cross member
102 of receiver 100 engages with recess 98 to provide

‘positional stability. Rotating hooked wash-assist 86

from its second position to its first position will
return jamb liner 22 to its first position, as open cell
foam spring 54 pushes against back 40 of jamb liner 22.
Another means for moving jamb liner 22 between
its first and second positions includes camming wash-
assist 104. In order to move jamb liner 22 from its
first position to its second position, lever portion 108
of camming wash-assist 104 must be rotated approximately
90° about pin 110 from a first position, as shown in
Fig. 10, to a second position, where lever portion 108
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is at approximately 90° to front face 42 of jamb liner
22. As lever portion 108 of camming wash-assist 104 is
rotated from its first position to its second position,
camming surfaces 112 of lever portion 108 impinge upon
back 74 of channel 70, pushing jamb liner 22 from its
first position to its second position. To return jamb
liner 22 to its first position, lever portion 108 is
rotated through 90° about pin 110 to lever portion‘s 108
first position. Then spring 54 pushes jamb liner 22
back to its first position.

vet another means for moving jamb liner 22
between its first and second position includes biased
wash assist ramp 212. In order to move jamb liner 22
from its first position to its second position, biased
wash assist ramp 212 is brought into contact with lower
check rail 35 of lower sash 16. AS sloping portion 218
of ramp 212 impinges upon lower check rail 35, jamb
liner 22 is pushed away from sashes 14 and 16 and
ploughs 26, and 25 or 27, are retracted from sash
grooves 64 and 65. To return jamb liner 22 to its first
position, ramp 212 is slid back up channel 70 to a
position above lower check rail 35 of lower sash 16.
Then spring 54 pushes jamb liner 22 back to its first
position.

As shown in Fig. 2, top edge 188 of check rail
liner pad 186 is proximate the top edge 37 of lower
check rail 35, while lower sash 16 is in the untilted,
non-venting position. Consequently, check rail liner
pad 186 will resist unintentional downward motion of
wash assist ramp 72 or biased wash assist ramp 212 in
channel 70 and, thus, unintentional retraction of jamb
liner 22.

As mentioned above, when sashes 14 or 16 are
tilted or rotated inward, serrated end portions 140 of
locking spring 138 engage with sides 46 of jamb liner 22
to lock sliding locking block 114 within jamb channels
24. Shown in Fig. 18 are serrated portions 140 of
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spring 138 engaged with sides 46 to prevent
counterbalance 164 from pulling sliding locking block
114 and sash 14 or 16 upward when sash 14 or 16,
respectively, are tilted. Thus, positional stability is
provided to enhance safety. When sash 14 or 16 and,
thus, back 160 of sash pivot 116 is rotated from
vertical, locking cam 134 rotates so that camming
surfaces 136 force serrated end portions 140 of locking
spring 138 out slots 122. 1In Fig. 18, back 160 is
tilted to a horizontal position at approximately 90° to
jamb channel 24. This position also corresponds to sash
14 or 16 being tilted at 90° to jamb channel 24.

Also shown in Fig. 18, pivot 116 is operably
connected to locking cam 134 by rotating locking cam 134
(with a tool not shown) so that open top slot 150 opens
upward beneath retainer spring 128. Pivot 116 is
inserted into sash pivot opening 148 by depressing the
free end 146 of retainer spring 128 from the normal
position inwardly away from the front side of locking
cam 134. After pivot 116 is inserted in sash pivot
opening 148, the free end of retainer spring 128 moves
back to the normal position over open ‘top slot 150.

Once retainer spring 128 moves back over open top slot
150, pivot 116 cannot slip out of opening 148. Without
retainer spring 128, pivot 116 might slip out of sash

pivot opening 148 when sash 14 or 16 is tilted.

As best shown in Fig. 20, a cross-sectional
view of locking cam 134 and pivot 116 taken from Fig.
18, when pivot 116 is inserted into sash pivot opening
148, the elongated portion 158 extends into the opening
beyond cam flanges 152. Pivet flanges 156 of pivot 116
are disposed widely enough that when pivot 116 is
inserted in this manner, pivot flanges 156 engage with
cam flanges 152 so that pivot 116 cannot be pulled out
of the pivot opening 148 in a direction approximately
parallel to a longitudinal axis of the elongated portion
158. This feature is particularly important during
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transport and installation of window 10. During
transport and installation, side members 28 of frame 12
may bow outwardly away from sashes 14 and/or 16 so that
without the engagement of pivot flanges 156 with cam
flanges 152, elongated portion 158 of pivot 116 could be
pulled out of sash pivot opening 148.

Fig. 19 shows back 160 of pivot 116 oriented
vertically. This position of back 160 corresponds to
the untilted position of sash 14 or 16. Serrated end
portions 140 of spring 138 are not engaged with sides
46. Sliding locking block 114 and sash 14 or 16 are,
thus, free to slide vertically. The counterbalance 164
operably connected to plate 130 assists in sliding
locking blocks 114 and sashes 14 or 16 upward.

During assembly of window 10, elongated portion
178 of counterbalance tab 168 is inserted into one of
the slots 182 of plate 130 so that tab flange 180
engages with groove 184. The engagement between flanges
180 and groove 184 help to retain elongated portion 178

within slot 182.

As shown in Figs. 2337, 23B and 23C, plate 130
has two slots 182. Two slots 182 are 'provided so that
one or two counterbalances 164 may be placed in jamb
channel 24. Two counterbalances 164 would be used where
sash 14 or 16 is particularly heavy. Ridges 185 and 187

of groove 184 retain flange 180 of tab 168.

Although characteristics and advantages,
together with details of structure and function, have
been described in reference to the preferred embodiment
herein, it is understood that the disclosure is
illustrative. To that degree, various changes made,
especially in matters of shape, size and arrangement, to
the full extent extended by the general meaning of the
terms in which the appended claims are expressed, are
within the principal of the present invention.
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WHAT IS CLAIMED IS:

1.
5
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15
20
25

2.
30

3.
35 4.

A locking slide block for slidably and pivotally
mounting a window sash to a side member of a window
frame having a vertical jamb channel comprising:

(a) a housing having oppositely disposed
sliding surfaces for guiding the housing in the jamb
channel; .
(b) locking means adapted for selectively
engaging the jamb channel and locking the block in a
fixed position;

(c) a cam carried in the housing, the cam
having camming surfaces to come in contact with the
locking means to operate the locking means;

(d) a sash pivot, the pivot operatively
connected to the sash and to the cam;

(e) the cam having a sash pivot opening,
the opening having an open top slot; and

(f) a sash pivot retainer spring, the
spring having a first end operatively connected to
the housing and a free second end proximate the canm,
the spring having a depressible, first position for
allowing the sash pivot to be inserted or removed
from the sash pivot opening through the open top
slot and a normal, second position for preventing
removal of the sash pivot through the open top slot.

The locking slide block in accordance with claim 1,
wherein the locking means is a locking spring having
oppositely disposed serrated end portions.

The locking slide block in accordance with claim 1,
comprising a plate for attaching a counterbalance
spring.

A locking slide block for slidably and pivotally
mounting a window sash to a side member of a window

frame having a vertical jamb channel comprising:
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(a) a housing defining oppositely
disposed sliding surfaces for guiding the housing in

the jamb channel;
(b) locking means adapted for selectively

engaging the jamb channel and locking the block in a

- fixed position;

(c) a cam carried in the housing, the cam
having camming surfaces to come in contact with the
locking means to operate the locking means;

(d) a sash pivot, having a longitudinal
axis, the pivot operatively connected to the sash
and to the cam, the sash pivot having two flanges,
at one end of an elongated portion of the pivot,
oppositely and outwardly disposed from the
longitudinal axis of the pivot;

(e) the cam having a sash pivot opening,
the opening having an open top slot; and

(f) the open top slot defined by a bottom
operativély connécted to the first and second sides,
the sides each having a cam flange; SO that the
elongated portion of the pivot can be inserted into
the open top slot, and the pivot flanges engage with
the cam flanges to prevent the pivot from being
pulled out of the pivot opening in a direction
approximately parallel to the longitudinal axis of
the elongated portion of the pivot.

The locking slide block in accordance with claim 4,
comprising a sash pivot retainer spring, the spring
having a first end operably connected to the housing
and a free second end proximate the cam, the spring
having a depressible, first position for allowing
the sash pivot to be inserted or removed from the
sash pivot opening through the open top slot and a
normal, second position for preventing removal of
the sash pivot through the open top slot.
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The locking slide block in accordance with claim 4,
wherein the locking means is a locking spring having

oppositely disposed serrated end portions.

A window having an inside and outside, comprisings:
(a) a frame having at least two
oppositely disposed side members, a top member and a

bottom member;

(b) a jamb liner approximately parallel
to and operably connected to at least one side
member, the jamb liner having a front face;

(¢c) a sash, having two opposingly
disposed sides, the sash being slidably mounted in
the frame and having a tilted position and an
untilted position, the two sides of the sash being
parallel and proximate opposite frame side members
when the sash is in the untilted position;

(d) a plough extending from the face of
each jamb liner in the direction of the opposite
frame side member, the plough having an inside
facing side and an outside facing side, wherein the
outside facing side has a projecting portion
extending generally in the direction of the outside
of the window; and

(e) a sash groove in each side of the
sash for slidably mounting the sash in the frame by
receiving adjacent ploughs when the sash is in the
closed position, the groove having a generally
inside facing side and a generally outside facing
side, wherein the inside facing side has a
projecting portion projecting generally in the
direction of the inside of the window; so that when
the sash is in the untilted position the projecting
portion of the plough engages with the projecting
portion of the groove to resist inward displacement
of the sash. '
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The window in accordance with claim 7, wherein the
outside facing side of the plough extends from the
face of the jamb liner to an outer end of the plough
where the projecting portion is wedge-shaped.

The window in accordance with claim 7, wherein the
outside facing side of the plough extends from the
face of the jamb liner at generally an acute angle
to the face of the jamb liner in the direction of
the outside to form the projecting portion of the

plough.

The window in accordance with claim 7, further
comprising a sash retaining rib operably connected
to the side member for resisting the outward tilting

of the sash.

The window in accordance with claim 10, further
comprising a seal operably connected to the jamb
liner proximate the rib, wherein the seal engages
with the rib to resist infiltration of air and

moisture.

A jamb liner operably connected to a window having
an inside and an outside, the window also having a
frame with at least two oppositely disposed side
members, a top member, and a bottom member, the jamb
liner being approximately parallel to and operably
connected to at least one side member, the jamb
liner comprising:

(a) a front face; _

(b) a plough extending from the front
face of each jamb liner in the direction of the
opposite frame side member, the plough having an
inside facing side and an outside facing side,
wherein the outside facing side has a projecting
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portion extending generally in the direction of the

outside of the window.

The jamb liner in accordance with claim 12, wherein
the outside facing side of the plough extends from
the face of the jamb liner to an outer end of the
plough where the projecting portion is wedge-shaped.

The jamb liner in accordance with claim 12, wherein
the outside facing side of the plough extensions
from the face of the jamb liner are generally at an
acute angle to the face of jamb liner in the
direction of the outside to form a projecting
portion of the plough.

A window having an inside and an outside comprising:

(a) a frame having at least two side
members, a top member and a bottom member;

(b) a side jamb liner, approximately
parallel to and operably connected to each frame
side member, the jamb liner having a front face;

(c) a sash slidably mounted in the frame,
the sash having a tilted position and an untilted
position, the sash having two stiles, each having a
top end and a lower end, one stile being parallel
and proximate opposite frame side members when the
sash is in the untilted position, the sash also
having a check rail and a bottom rail, wherein the
check rail is operably connected to the upper ends
of the stiles and bottom rail is operably connected
to the lower ends of the stiles;

(d) a plough extending from the face of
each jamb liner in the direction of the opposite
frame side member, the plough having an inside
facing side and an outside facing side, wherein the
outside facing side has a projecting portion
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projecting generally in the direction of the outside
of the window; and '

(e) a sash groove in the stile and check
rails for slidably mounting the sash in the frame by
receiving adjacent ploughs when the sash is in the
closed position, the groove having a generally
inside facing side and a generally outside facing
side, wherein the inside facing side of the groove
in the upper check rail has a projecting portion
projecting generally toward the inside of the
window; so that when the sash is in the untilted
position the projecting portion of the plough
engages with the projecting portion of the groove to
resist inward displacement of the sash.

The window in accordance with claim 15, wherein the
outside facing side of the plough extends from the
face of the jamb liner to an outer end of the plough
having the projecting portion which is rib-shaped.

The window in accordance with claim 15, wherein the
outside facing side of the plough extends from the
face of the jamb liner at generally an acute angle
to the face in the direction of the outside to form

the projecting portion of the plough.

A window, comprising:

(a) a frame having at least two side
members, a top member and a bottom member;

(b) a side jamb liner, approximately
parallel to and operably connected to each frame
side member, the jamb liner having a plough
projecting from a front face;

(c) a sash, having at least two stiles,
with each stile having a sash grove for receiving
the plough of the adjacent jamb liner to slidably

mount the sash in the frame;
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(d) means for mounting the jamb liner for
lateral displacement from a first position wherein
the plough is engaged with the sash groove to a
second position wherein the plough is at least
partially retracted from the groove; and

(e) means for laterally displacing the
jamb liner from the first position to the second

position.

The window in accordance with claim 18, wherein the
means for laterally displacing the jamb liner
includes a ramp channel formed in the jamb liner and
approximately parallel the plough, and a wedge-
shaped ramp slidably mounted within the ramp
channel; so that the ramp can be slid down the ramp
channel to wedge between the jamb liner and the sash
pushing the jamb liner from the first position
laterally away from the sash to the second position.

The window in accordance with claim 18, wherein the
means for laterally displacing the jamb liner
includes a wash-assist rotatably mounted to the jamb
liner having a lever portion and a guide finger, and
a receiver mounted to the proximate frame side
member, wherein the lever has a first position
corresponding to the first position of the jamb
liner and the lever has a second engaged position
wherein the lever portion is rotated so that the
guide finger engages with the receiver to pull the
jamb liner away from the sash corresponding to the
second jamb liner position.

The window in accordance with claim 18, wherein the
means for laterally displacing the jamb liner
jncludes a camming lever having a camming surface
proximate the face of the jamb liner, the camming
lever being rotatably mounted to an anchor portion
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operably connected to the proximate frame side
member, the camming lever having a first position
corresponding to the first position of the jamb
liner and the camming jever being rotatable to a

second position where the camming surface pushes

. against the face of the jamb liner so that the jamb

22.

23.

liner is moved to the second position.

A counterbalance tab for connecting a counterbalance
to a locking slide block, the counterbalance tab
comprising:

(a) means for fastening the tab to the
counterbalance;

(b)) an elongated portion extending from
the means for fastening, the elongated portion
having a first end proximate the means for fastening
and a second end opposite the first end; and

(c) a flange proximate the second end.

A window having an inside and outside, comprisings:
(a) a frame having at least two
oppositely disposed side members, a top member and a

bottom member;

(b) a side jamb liner approximately
parallel to and operably connected to each frame
side member, the jamb liner having a front face and
at least one jamb channel;

(c) a sash having two oppositely disposed
sides, the sash being slidably mounted in the frame
and having a tilted position and an untilted
position, the sash in the untilted position having
the two sides parallel and proximate opposite frame
side members;

(d) a locking slide block slidably
mounted within the jamb channel for slidably and
rotatably mounting the sash to the fraﬁe, the
locking slide block having a means for retaining the
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sash, and a locking means adapted for selectively
engaging the jamb channel and locking the block in a
fixed position when the sash is in the tilted
position;

(e) a plough extending from the face of
each jamb liner in the direction of the opposite
frame side member, the plough having an inside
facing side and an outside facing side, wherein the
outside facing side has a projecting portion
extending generally in the direction of the outside
of the window;

(f) a sash groove in each sash side for
slidably mounting the sash in the frame by receiving
adjacent ploughs when the sash is in the untilted
position, the groove having a generally inside
facing side and a generally outside facing side,
wherein the inside facing side has a projecting
portion projecting generally in the direction of the
inside of the window; so that when the sash is in
the untilted position the projecting portion of the
plough engages with the projecting portion of the
groove to resist inward displacement of the sash;

(g) means for mounting the jamb liner for
lateral displacement from a first position wherein
the plough is engaged with the sash groove to a
second position wherein the plough is at least
partially retracted from the groove;

(h) means for laterally displacing the
jamb liner from the first position to the second
position; and

(i) a counterbalance operably connected
to the frame having a counterbalance tab which
includes a means for fastening the tab to the
counterbalance, an elongated portion extending from
the means for fastening, the elongated portion

having a first end proximate the means for fastening
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and a second end opposite the first end, and a flange
proximate to the second end.

A window, comprising:

(a) a jamb liner having a jamb channel, the jamb
channel having a front face with two ploughs having c-—
shaped front sides disposed toward -each other; and

(b) a support cover having two oppositely disposed
longitudinal beads so that the oppositely disposed beads
of the support cover are inserted in the c-shaped front
sides disposed toward each other to provide structural

support of the jamb liner and channel.

A locking slide block for slidably and pivotally mounting
a window sash to a side member of a window frame, having
a vertical jamb channel, substantially as hereinbefore
described with reference to and as illustrated in any one
of the Figures 1 to 24.

A window substantially as hereinbefore described with
reference to and as illustrated in any one of the Figures
1T to 24.

A jamb liner substantially as hereinbefore described with
reference to and as illustrated in any one of the Figures
1 to 24.
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