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[57] "~ ABSTRACT

A double-hung tiltable sliding sash window installation
has elongated sash guides mounted on opposite sides
of its window frame, the sash guides on at least one
side of the window frame having elongated longitudi-
nally-slotted spring casings associated therewith. Se-
cured to the upper end of each spring casing is an
elongated sash balancing spring, the lower end of
which is connected to a locking device therefor in-
cluding an elongated slide body having an elongated
longitudinal opening therein. Pivotally mounted on a
pivot element offset laterally from the central axis of
the slide body is an approximately J-shaped bent lock-
ing lever having on one side of said pivot element a

30

bent locking arm with an arcuate externally-serrated
locking portion at its outer end disposed excentrically
to said pivot element and having on the opposite side
of said pivot element a cam arm inclined at an obtuse
angle to said locking arm. The serrations on the ex-
centric arcuate outer edge of the bent locking arm are
adapted to be pulled forcibly into locking engagement
with the adjacent side wall of the balancing spring cas-
ing by the sash-balancing spring in response to the ti-
liting of the sash and the consequent tilting of a flat-
sided trunnion key secured thereto. This trunnion key
is insertable through the elongated slot in the sash bal-
ancing spring casing and through the opening in the
slide body into engagement either with the cam arm or
with the bent locking arm of the locking lever.

When the sash and its trunnion keys are swung away
from the plane of its sash guides into a tilted position,
the trunnion key within the balancing spring casing
rotates and operatively engages the contact arm of the
locking lever so as to forcibly swing its serrated
excentric arcuate locking portion into locking
engagement with the adjacent side wall of the spring
casing. Swinging of the sash back into the plane of the
sash guides’ and the consequent swinging of the
trunnion key causes the trunnion key within the sash
balancing spring casing to rotate in the reverse
direction and engage the inclined cam arm of the
locking lever whereupon a downward push on the sash
forcibly swings the locking portion of the locking arm
of the locking lever out of locking engagement with
the adjacent side wall of the spring casing, thereby
releasing the thus-unlocked sash to move freely
upward or downward. This locking and unlocking
action occurs whether or not the sash is completely
removed from the window frame as for repair
purposes or is only tilted relatively thereto for
cleaning.

10 Claims, 8 Drawing Figures
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: AUTOMATICALLY-LOCKING
POSITIVELY-UNLOCKED SASH BALANCE

SUMMARY OF INVENTION

The invention is particularly directed to the approxi-
mately U-shaped slide body with the approximately J-
shaped bent locking lever tiltably mounted on a pivot
spaced laterally away from the central axis of the slide
body and actuated by the engagement and rotation of
a flat-sided trunnion key secured to the sash. The in-
vention is characterized by its ability to positively lock
the sash balancing spring at whatever its attained posi-
tion over a great variation in the width of the spring
casing, such as occurs in the manufacture and use of
vinyl plastic sash guides, the resilience of which results
in its being deformed laterally during locking. The pres-
ent locking device requires no auxiliary spring to insure
its operating properly but is forcibly and - positively
cammed fromits locked position into its unlocked posi-
tion by the positive camming action of the flat-sided
trunnion key on the flat edge of the operating arm of
the locking lever in response to the tilting of the sash.
Locking is positively carried out by the present locking
device without slippage relatively to the inherently slip-
pery vinyl plastic spring casing. Locking takes place
over a large area of the spring casing side wall and be-
comes effective within only a slight angle of tilt, such
as approximately 15 degrees. The present invention re-
quires no lining up of its component parts and does not
need to be bottomed before unlocking, as in some prior
sash balance locking devices. The weight of the window
" sash while tilting assists the locking action of the lock-
ing device, and the latter is usable either with a single
sash balancing spring for ordinary sash installations or
with tWin sash balancing springs for heavy sash installa-
tions. :

BACKGROUND OF INVENTION

Vinyl plastic sash guides for double-hung tiltable slid-
ing sash window installations, while less expensive than
metal sash guides, nevertheless raise certain problems
of their own. They are subject to considerable variation
in dimensions, particularly in their widths, thus creating
great demands upon the range of operability of prior
automatically-locking sash balances used in connection
therewith, a disadvantage which is increased by the nat-
urally slippery surfaces of such sash guides creating
slippage during locking. Certain prior sash balance
locking devices have-also required the presence of aux-
iliary springs among their components, in addition to
the elongated sash balancing spring itself. Such auxili-
ary springs are subject to fatigue and eventually break-

‘age, which in turn renders them inoperative; and the
replacement of such broken auxiliary springs is difficult
because of the inaccessibility thereof within the sash
balance spring casing. The present invention, by pro-
" viding a positive action forcibly unlocking the locking
device without the use of auxiliary springs, eliminates
these disadvantages of prior sash balance locking de-
vices. In the drawings,

FIG. 1 is a vertical section through a double-hung tilt-
ably sliding sash window installation equipped with an
automatically-locking positively-unlocked sash- bal-
ance, according.to one form of the present invention,
looking in the direction of the arrows 1—1 in FIG. 2,
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with the sash balancing springs and locking device in
their unlocked free-sliding positions;

FIG. 2 is a vertical section taken along the line 2—2
in FIGS. 1 and 3 in the plane at right angles thereto and
with the right-hand sash balance unlocked in its verti-
cally-sliding position but with the left-hand sash bal-
ance locked in the tilted position of the sash;

FIG. 3 is a horizontal section taken along the line
3—3 in FIG. 2;

FIG. 4 is a front elevation, upon an enlarged scale, of
the locking device shown in FIGS. 1, 2 and 3, with the
locking lever in its unlocked position;

FIG. 5§ is a top plan view taken along the line 5—S5 in
FIG. 4;

FIG. 6 is a view similar to FIG. 4 but showing the
locking lever in its locked position in either of two dif-
ferent widths of the sash balancing spring casing; and
illustrating its motion from its locked position toward
its unlocked position.

FIG. 7 is a front elevation of the locking lever, re-
moved from the locking device of FIGS. 4 and 6; and

FIG. 8 is a front elevation, partly in section, of one
of the trunnion keys used to actuate the locking device
of the present invention, looking in the direction of the
arrows 8—8 in FIG. 1.

Referring to the drawings in detail, FIGS. 1 and 2
show a double-hung tiltably sliding sash window instal-
lation, generally designated 10, including a window
frame 12 within which two tiltably upper and lower
sliding sashes 14 and 16 are slidably mounted. The
upper and lower sashes 14 and 16 are substantial dupli-
cates of one another, containing either single or double
panes 15, hence only the lower sash 16 is shown in FIG.
1, for purposes of simplification. Each sash 14 or 16 has
side rails 18 and each is slidable vertically and pivotally
and removably mounted in a pair of combined elon-
gated vertical sash guides and balancing spring units
20. Each sash 14 or 16 is provided with a bottom rail
22 and top rail or meeting rail 24, The window frame
12 is of conventional construction and has the usual
side members 26 interconnected at top and bottom by
top and bottom members 28 and 30 respectively (FIG.
1), the bottom member 30 (FIG. 2) being the down-
wardly and outwardly-inclined window sill. The side
members 26 (FIG. 3) are provided with outer and inner
edge members 32 and 34 respectively and in coopera-
tion therewith provide an elongated vertical recess 36
of rectangular or channel cross-section which receives
the combined sash guide and balancing spring unit 20.

In particular each of the combined sash guide and
balancing spring units 20 (FIG. 3) includes a double
sash guide unit 38 which is resiliently mounted in each
of the recesses 36 by means of elongated vertical resil-
ient pads 40 of synthetic foam rubber or foam plastic
adhesively secured to the inner surfaces of the frame
side members 26 and similarly secured to the rear walls
42 of each of the pairs of channel spring casings 44 of
each sash guide unit 38. The spring casings 44 are pref-
erably formed integral with the front plate 46 of the
sash guide unit 38, such as by being extruded unitarily
therewith from synthetic vinyl plastic. Integral with the
front plate 46 and projecting therefrom are laterally-
spaced guide ribs 48 separated from one another by an
elongated vertical slot or aperture 50 and entering into
an elongated vertical guide groove 52 in the vertical
side rails 18 of each sash 14 or 16.
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Each spring casing portion 44 is provided with later-
ally-spaced parallel opposite side walls 54 which con-
nect its rearward wall 42 to the front plate 46. Mounted
in each spring casing portion 44 is at least one elon-
gated sash-balancing tension spring 56 (FIG. 1) having
its upper loop 58 secured to the top thereof and its L-
shaped lower loop 60 hooked into a hole 62 in the
upper end of an approximately U-shaped slide body or
lock carrier 64 forming one component of a vertically-
slidable locking device, generally designated 66. The
slide body 64 has two laterally-spaced vertical arms 68
interconnected by a bridge portion 70 (FIG. 4). The
arms 68 and the bridge portion 70 define an elongated
approximately U-shaped opening or notch 72 having
parallel opposite sides 74 and 75 of different lengths
and an inclined bottom 76. For the ordinary single-
pane sliding sash, a single balancing spring 56 is ade-
quate to counterbalance the weight thereof, but for the
heavier double pane sliding sash two such balancing
springs 56 are preferably employed (FIG. 2), each with
its lower loop 60 hooked into correspondingly-located
holes 62 in the upper ends of the arms 68 in the slide
body or lock carrier 66. Each slide body 64 is provided
with integral spacing lugs 78 disposed perpendicularly
thereto near the four corners thereof, for the purpose
of increasing the thickness of the slide body 64 so that
it fills the space between the rear wall 42 and front
plate 46 while permitting the lock 64 to slide freely
therein without excessive wobble. The slide body 64 is
conveniently formed from the long-wearing synthetic
plastic known commercially as nylon.

Projecting perpendicularly to the slide body 64 in a
manner similar to the spacing lugs 78 and at a location
offset laterally from the central axis 80 of the slide body
64 is a pivot lug or pin 82 located slightly below the in-
clined bottom 76 of the notch 72. The inclined bottom
76 is connected to the opposite sides 74 and 75 by short
perpendicular portions 84 (FIG. 4). Pivotally mounted
upon the pivot lug 82 is an approximately J-shaped
bent locking lever, generally designated 86, having a
hole 88 therein receiving the pivot lug or pin 82. The
locking lever 86 (FIG. 7) consists of an inclined cam
arm 90 on one side of the pivot hole 88 and a bent lock-
ing arm 92 on the opposite side thereof. The cam arm
90 has an inclined cam edge 94 with portions 96 and
98 arranged at obtuse angles to one another. The lock-
ing arm 92, on the other hand, has inner and outer por-
tions 100 and 102 respectively disposed approximately
at right angles to one another. The inner portion 100
has a flat contact edge 104, whereas the outer portion
102 has an inner edge 106 and has an outer edge 108
with an excentric arcuate portion 110 centered at a
point 112 offset from the center 114 of the hole 88.
The arcuate portion 110 is provided with multiple
sharp serrations 116. The remaining edges of the bent
locking arm 92 lie inside a shorter radius from the cen-
ter 114 than any point on the serrated arcuate portion
110, and will therefore always clear the side walls 54 of
the spring casing portion 44 during the swinging of the
locking lever 86.

Mounted in the vertical guide groove 52 near the bot-
tom of each sash 14 and 16 (FIGS. 1, 2 and 8) is a trun-
nion key, generally designated 118, consisting of a base
portion 120 secured by fasteners 122 to the sash 14 or
16 within the groove 52 and an approximately L-
shaped trunnion arm 124 (FIG. 3) projecting perpen-
dicularly from the base portion 120 through the front

15

20

25

30

35

45

50

60

65

4

wall aperture 50 into each spring casing. The trunnion
arm 124 has a flat-sided end portion 126 which is wider
than the shank portion 128 which connects it to the
base portion 120. The end portion 126, as is evident
from FIG. 3, is narrower in width than the width of the
elongated notch 72 in the U-shaped slide body 64 so as
to be freely insertable therethrough so that its flat side
moves into engagement with the flat edge 104 of the
locking lever 86 to the right past the center of pivot pin
82 as far as the corner between the flat edge 104 and
the portion 98 of the inclined cam edge 94, as shown
in FIG. 2 by the dotted lines to the right of the cross
hatched rectangle designated by the reference arrow
118.

In the operation of the invention, let it be assumed
that the sash to be removed from the window frame 12
is in a freely sliding vertical position parallel thereto,
such as the sash 14 in FIG. 2, and that it is desired to
tilt the sash out of the window frame 12 for cleaning or
removal, such as the sash 16 in FIG. 2. In its freely slid-
ing vertical position in the sash 14, the weight of the
sash 14 is transmitted through the flat-sided broad end
portion 126 of the trunnion arm 124 in a horizontal po-
sition to the flat contact edge 104 of the bent locking
lever 86, thereby swinging the locking lever 86 clock-
wise in an upward direction in response to the pull of
the sash balancing springs 56 upon the slide body 64 of
the locking device 66. This action swings the serrated
excentric arcuate end portion 110 out of engagement
with the adjacent side wall 54 of the spring casing 44,
thereby unlocking the locking device 66. Thus, the un-
locked sash, which in FIGS. 2 and 3 is the upper sash
14, is free to be raised and lowered relatively to its sash
guides 38.

To tilt the sash 14 or 16 out of the plane of the win-
dow frame 12, such as is shown by the sash 16 in FIG.
2, the operator grasps the upper portion thereof and
swings it downward and inward toward himself around
its respective trunnion keys 118. This action swings the
flat-sided broad end portion 126 of the trunnion arm
124 from its horizontal position as shown on the right-
hand side of FIG. 2 to its vertical position shown on the
left-hand side thereof. The weight of the sash 16 then
urges it downward causing the flat-sided outer end por-
tion 126 of the trunnion arm 124 to press downward
upon the flat contact edge 104 of the locking lever 86,
forcing it to swing downward around its respective
pivot lug 82 in a counterclockwise direction, thereby
jamming the serrations 116 of the outer portion 102 of
the locking arm 92 into penetrating engagement with
the adjacent side wall 54 of the spring casing 44, where-
upon the upward pull of the balancing spring 56 upon
the lock carrier or slide body 64 and consequently
upon the pivot lug 82 forces the serrations 116 into the
adjacent side wall 54 because of the excentric relation-
ship of the arcuate edge 110 to the center 114 of the
hole 118 receiving the pivot lug or pin 82. The operator
is then in a position to clean both sides of the window
pane or panes by lifting the sash 16 and at the same
time tilting it laterally of the window frame 12, to swing
the trunnion arms 124 of the trunnion keys 118 out-
ward through the entrance openings or slots 50, where-
upon the sash 16 may be easily removed from the win-
dow frame 12, By the same operation the operator can
remove the upper sash 14 from the window frame 12.

To reinsert the removed window sash, such as the
sash 16, in the window frame 12, the operator reverses
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the above-described procedure by tilting the sash 16
laterally until the flat-sided trunnion arms 124 are in
“line with the entrance openings 50, whereupon he
swings the sash 16 into a laterally untilted horizontal
position (FIGS. 2 and 3). The operator then presses
downward upon the sash 16, and at the same time
swings it upward and outward away from himself
around its trunnion arms 124 into the vertical window
frame 12 while the broadened ends 126 thereof engage
the inclined cam edges 94 of the cam arms 90 of the
locking levers 86 on the opposite sides of the window
frame 12 and cam them downward so as to push the in-
clined cam arms 90 to the right in FIGS. 2, 4 and 6
around the pivot lugs 82. This action, coupled with the
downward pressure exerted by the operator upon the
sash 16, swings the locking levers 86 clockwise (FIG.
2) around their respective pivot lugs 82 and forcibly
detaches the serrations 116 of their excentric arcuate
portions 110 from penetrating engagement with their
adjacent side walls 54 of the spring casings 44, thereby
freeing the sash 16 to slide freely upward or downward
in the position shown for the sash 14 in FIGS. 2 and 3.
The adaptability of the locking device 66 to different
widths of spring casings 44 is illustrated in FIG. 6
wherein the serrations 116 of the locking lever 86 in its
upper position are shown in engagement with the adja-
cent side wall 54 of a comparatively narrow spring cas-
ing 44, whereas the serrations 116 of the locking lever
86 in its lower position are shown in engagement with
the adjacent side wall 54a of ‘a broader spring casing
44. ’
I'claim:
1. An automatically-locking positively-unlocked sash
balance construction for a tiltable sliding sash window
installation including a window frame, said construc-
tion comprising
an elongated sash guide adapted to be secured to
each side of the window frame and adapted to be
slidably engaged by the sash,
a sash balance spring casing disposed adjacent at
least one of said sash guides and having an elon-
gated longitudinal -aperture therein,
a sash balance spring disposed within said casing and
secured at one end thereto,
a sash balance spring locking device slidably
mounted within said casing and connected to the
other end of said spring, :
said lockirig device including a slide body con-
nected to said spring and having a pivot element
thereon, )

said locking device also including a locking lever
pivotally mounted intermediate its opposite ends
on said pivot element and having at one end a
locking portion movable into and out of locking
engagement with said casing and having a
contact portion disposed between said locking
portion and said pivot element,

and a trunnion member adapted to be secured to
each end of the sash,
at least one of said trunnion members having an

end portion extensible through said aperture into
said spring casing into operative engagement
with said contact portion of said locking lever be-
tween said locking portion and said pivot ele-
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ment,

said one trunion member being rotatable in re-
sponse to swinging of the sash away from its re-
spective sash guides for freeing said locking
lever to swing on said pivot element in a lock-
ing direction and consequently enabling said
locking portion to swing into locking engage-
ment with said spring casing,

said one trunnion member being responsive to
swinging of the sash toward its respective sash
guides for engaging and swinging said locking
lever on said pivot element in an opposite un-
locking direction and consequently swinging
said locking portion out of locking engagement
with said spring casing.

2. An automatically-locking positively-unlocked sash
balance construction, according to claim 1, wherein
said locking lever at its other end remote from its lock-
ing portion has a sash-balance-unlocking cam portion
engageable with said one trunnion member, said cam
portion having a cam edge inclined upward relatively
to said contact portion of said locking lever into the
path of travel of said one trunnion member for activa-
tion thereby. »

3. An automatically-locking positively-unlocked sash
balance construction, according to claim 1, wherein
said locking lever is a bent lever with said locking por-
tion disposed approximately at right angles to said
contact portion of said locking lever.

4. An automatically-locking positively-unlocked sash
balance construction, according to claim 1, wherein
said locking lever has a bent locking arm with said
contact portion disposed adjacent said pivot element
and with said locking portion disposed outwardly of
said contact portion at substantially right angles
thereto.”

5. An automatically-locking positively-unlocked sash
balance construction, according to claim 4, wherein
said locking lever is approximately J-shaped.

6. An automatically-locking positively-unlocked sash
balance construction, according to claim 1, wherein
said pivot element is offset laterally of the longitudinal
axis of said slide body away from said locking portion
of said locking lever.

7. An automatically-locking positively-unlocked sash
balance construction, according to claim 1, wherein
said end portion of said one trunnion member has two
substantially flat sides disposed angularly to one an-
other and separately engageable with said locking lever
in response to rotation of said one trunnion member.

8. An automatically-locking positively-unlocked sash
balance construction, according to claim 1, wherein
said locking portion includes an arcuate part disposed
transverse to said inner portion of said locking arm.

9. An automatically-locking positively-unlocked sash
balance construction, according to claim 8, wherein
said arcuate part comprises a section of a circle with its
center offset from the center of said pivot element.

10. An automatically-locking positively-unlocked
sash balance construction, according to claim 8,
wherein said slide body is approximately U-shaped with
spaced parallel arms disposed upon opposite sides of
said longitudinal opening.

* ¥ * * *



