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m RECIPRocATING WINDow 
Horace W. Hacker, La Grange, Ill. 

Application October 24, 1944, serial No. 560.134 

This invention relates to reciprocating windows, 
and more particularly to windows of the type 
wherein a reciprocating window sash or the frame 
within which a sasht-is-mounted is of wood, or 
wherein both the sash and the frame are of wood. 
In the manufacture of standardwooden Win 

dows certain variables affect the size of the parts 
in such a manner: that it is well nigh impossible 
to produce and maintain a wooden window hav 
ing fixed predetermined dimensions. This is 
due to the very nature of the wood. No wood is 
ever stable in dimension. All woods SWell and 
shrink and warp when exposed to moisture, es 
pecially unequal exposure as between outside and 
inside. All. Woods swell; shrink and Warp ac 
cording to variations in: atmospheric humidity, 
variations whichirange: daily, seasonally and cli 
matically from 208 to 100, and especially to un 

5C aims. (C; 20-354). 
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equal exposure as-between outside and inside. . 
All: woods shrink and warp with ageing and re 
lease of internal strains because the grain lies in 
directions-crossing each other and the machined 
surfaces in infinite variety: Buildings settle and 
window. frames go out of square. Due to these 
dimensional variables a reciprocating Window 
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25 
may sometimes be too loose:so as to permit an ex 
cessive amount of air leakage between the sash 
and the frame, and at other times-the-same win 
dow may be too tight so that the sash-will bind in 
the frame and interfere with or even entirely pre 
vent movement of the sash in the frame. It is the principal object. of the present inven 
tion to provide a window sash and frame con 
struction wherein variables resulting from manu 
facturing-conditions oriffom-changing-conditions 
after manufacture and installation of the com 
plete window will not cause binding of the window 
sash under certain changed; conditions and will 
not cause: air leakager under opposite changed 
conditions. This object is accomplished by means 
of. V-slides in the frame, and mating V-slides in 
the sash, one of which is in the form of a Spring 
pressed V-shoe; the spring pressed shoe being in 
the sash. and in-only one side of the sash, the 
oppositeside of the sash being cut in the form of 
a V to match a fixed: Vs in the adjacent jamb. 
The mating-V-slides of the applicant's construc 
tion are true Vis:of exactly the same angle. They 
are sound mechanically as exemplified through 
out the imachine tool'art. They are capable of 
containing, iositioning and guiding: the sash. 
They do not in anyway depend upon any other 
contact of the sash to the frame. 
The titue: V form reduces:th 

tional SurfaceSiiraguiding 3fic 
channel commonly used to the two of the Where: 

2. 
proposed: The face sides of the sash of the pres 
ent invention are free of contact or restriction: 
Thus any transverse swelling O shrinking Of 
either sash or frame can have no influence to 
bind or to loosen. 

Again; the 'spring pressure V-shoe in one side 
of the sash compensates automatically for swell 
ing or shrinking of either sash or frame in the 
direction parallel to the plane of the window. 
Thus variable dimensions across the window can 
have no influence to bind or to loosen. This con struction also protects: the window from binding 
or loosening when from whatever cause, the 
frame has gone out of square. 
In the preferred embodiment of the present in 

vention the spring-pressed shoe is mounted in a 
longitudinally extending recess in the side of the 
sash. The recess is of considerable depth and the 
shoemakes a snug but not binding fit in it. Be 
cause of the depth of the recess and in order to 
avoid the need of an excessively thick sash struc 
ture means is provided for preventing spreading 
or closing of the shoe-receiving recess in the sash. 
This means may consist of one or more braces 
extending transversely through the recess and 
through the sash between the top and the bottom 
of the sash. - The braces must of course, be in 
non-interfering relation to the movable spring 
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pressed shoe or shoes mounted in the sash. 
The attainment of the above and further ob 

jects of the present invention' will be apparent 
from the following specificatión takenin conjunc 
tion with the accompanying drawings forming a 
part thereof. 
In the drawings:-- 
Figure is a front view of a window constructed 

in accordance. Wi y a -- ention; 

- Figure 3 is a Sectio 
33-3 of Figure 1: . 

Figure 4 is a view taken along the line 4-4 of 
Figure'33. . . . . . . c 
Figure 5 is a fragmentary view illustrating a 

bracing detail; - 
igure6 is a sectional view taken along the line 

Figure; 7 is a plan view of 
at the top of a window sash 
Reference-may-nówber 

to the constructioni the drawings. 
At is indicated a window frainiehaving jambs 
2-3 forming thesides of a rectangular opening 
in which are mounted an upper window sash 5 
and aldwer windöw sashi'6, the two sashes being 
each mounted for vertical reciprocating move 

he reenforcing plate 

'more particularly 
  



3 
ment in the frame independently of one another. 
The upper window sash is placed rearwardly of 
the lower window sash so that neither WindoW 
sash interferes with the reciprocation of the 
other. The usual counterbalancing means are 
provided for the respective sashes, which may 
take the form of separate Spring housings 8 
mounted in the frame and each having a strap 
9 extending downwardly and connected to the 
Window sash, all in a manner well known in the 
art. - 

The window sash G is of a construction Sub 
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stantially the same as that of the Sash 5, each 
being in the form of rectangular frame in which 
a glass window pane is mounted in the usual 
manner. The Width of the Sash 6 between the 
Outer surfaces of its stiles 2-3 is Substantially. . 
less than the Width of the rectangular Opening in 
the WindoW frame , a considerable clearance be 
ing allowed between the sash and the frame SO 
that the stiles 2-3 of the sash Will not come 
in contact with the frame in the normal SWelling 
or Warping of the wood parts due to changing at 
mospheric or other conditions. 
In each jamb 2-3 of the frame there is mount 

ed a V-slide 5 for each sash. Each of the V 
slides 5 extends vertically for substantially the 
full height of the frame opening, the two slides 
5 on opposite sides of the frame constituting 

tracks or guides for the sash 6. TWO other slides 
5-5 constitute tracks for the sash 5. The stile 
2 has a vertically extending V-shaped groove 
formed therein which embraces the sides of 

the V-shaped slide 5. The angle of the V Sur 
faces of the groove IT is identical with the angle : 
of the V surfaces of the slide 5. The Slide 5 
in cooperation with the groove thus consti 
tute cooperating male and female interfitting V 
shaped members. 
The opposite stile 3 of the Sash 6 has, central 

ly thereof, a rectangular channel recess 20 
formed therein which extends for the full height 
of the sash and is of a substantial depth. With 
in the channel is slidingly mounted a shoe 22. 
The shoe has flat opposite faces 24-24 which 
are parallel surfaces parallel to the sides of the 
channel 26 in the stile 3. The end of the shoe 
22 has a V-shaped longitudinally extending 
groove 26 formed therein at an angle exactly the 
same as the angle of the V-shaped slide 5 that 
fits into the groove 26. The shoe 22 is pressed 
against the V-slide 5. by a series of coiled 
springs 28 each of which enters a circular bore 
29 in the shoe and bears at one end against the 
shoe and at the other end against the surface 
of the sash within the channel recess 20. Be 
cause of the plurality of the Springs 28 the pres 
sure of the shoe 22 against the V-slide will be 
uniformly distributed throughout the length of 
the shoe. The Spring pressure of the shoe 22 
against its slide will force the entire Sash in a 
direction leftward, as seen in Figure 3, so that the 
groove it is always maintained in firm sliding 
pressure engagement with its slide 5. 
An important feature of the invention lies in 

the fact that the angle of the V of the slides or 
tracks 5 is exactly the same as the angle of the 
V-groove in the pressure Shoe 22 and of the 
V-groove 7. Because of this arrangement there 
is surface contact between the shoes of the sliding 
Sash and the stationary frame, With a uniformly 
distributed pressure between the slidable sur 
faces. This prevents binding of the sash in the 
frame and prevents air leakage at the contacting 
surfaces even though the spring pressure is not 
Very great. 
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4. 
In order to prevent the sides 30-3 of the stile 

3 from spreading due to the fact that the chan 
nel recess 20 has been cut in the Stile, there is 
provided reenforcing means to prevent Such 
spreading. This reenforcing means comprises a 
plate 34 at the top of the sash and a similar plate 
at the bottom, said plates being fastened in any 
desired manner as by ScreWS 35 that enter into 
the top rail (or bottom rail as the case may be) 
and hold the sides 30-3 against Spreading at 
the top and at the bottom of the sash. If the 
sash is of such height as to require additional re 
enforcement between the top and the bottom, a 
transverse saw cut 36 is formed in the stile 3 
(but not completely through the Stile) and a pair 
of thin flat metal straps or braces 38 is inserted 
into said saw cut groove, the opposite ends of 
each brace bearing against the outer opposite 
Surfaces of the sash and being Secured to and 
holding the parts 30-3 against spreading. The 
part of the brace-receiving groove towards the 
outer edge of the stile 3 may be filled as at 40 
to prevent air leakage. The shoe 22 has a nar 
row cut therein the opposite sides of which em 
brace opposite sides of the reenforcing brace. 
While I have herein shown a brace 38 in the form 
of a pair of thin metal strips, this is merely illus 
trative of one form of bracing means, it being 
within the purview of the present invention to 
provide any other type of connection which will 
prevent spreading of the sides 30-3 of the chan 
nel 20. 
From the description above given it is appar 

ent that I have provided a Window frame and 
sash construction wherein there is no possibility 
of binding of the slidable Sashin the frame even 
though the Wood of the frame or of the sash, or 
both, may swell, shrink or warp due to changing 
atmospheric or other conditions. Furthermore, 
since the Width of the sash is necessarily made 
appreciably less than the Width of the sash-re 
ceiving opening in the frame a sash constructed 
in accordance with the present invention need 
not be accurately made as to width and will 
nevertheless operate perfectly even though there 
is an appreciable error, on the side of undersize, 
in the construction of the frame as to its width. 

... In compliance with the requirements of the 
patent statutes I have here shown and described 
a preferred embodiment of my invention. It is, 
however, to be understood that the invention is 
not limited to the precise construction here 
shown, the same being merely illustrative of the 
principles of the invention. What is considered 
new and desired to be secured by Letters Patent 
S m 

1. In combination, a window frame, a window 
Sash. Slidably mounted in the frame, a slide men 
ber mounted in the frame and a pressure shoe 
member mounted in the sash and extending the 
full length of the sash, the pressure shoe member 
having a V-shaped groove and the slide member 
having a V-shaped projection entering the groove 
and of exactly the same angle as the groove so 
as to provide two flat surfaces of contact angular 
to each other between each side of the sash and 
the frame, said projection and groove extending 
lengthWise of the frame, and spring means be 
tWeen the Sash and the pressure shoe member 
Carried thereby for constantly urging it in pres 
Sure engagement with the slide member carried 
by the frame, said cooperating engaging flat sur 
faces of contact betwenthe V-shaped projection 
and the corresponding groove constituting 
means for holding the sash against movement 
transversely of the frame, the width of the sash 
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being greater than the minimum width of the 
frame opening regardless of the position of the 
pressure shoe member to prevent removal of the 
Sash transversely of the frame regardless of the 
position of the pressure shoe member in the sash. 

2. In combination, a window frame, a window 
Sash slidably mounted in the frame, a V-slide 
mounted in each side of the frame, said sash 
having a cooperating and mating V-slide in each 
side thereof and extending the full length of the 
Sash, one of each set of cooperating slides being 
a male member and the other a female member, 
the angle of the V's in the sash being exactly the 
Same as the angles of the V's in the frame, one 
of the slide members in the sash being fixed 
therein and the other side member in the sash 
being movable therein towards and from the 
frame and constituting the female member of its 
Set of cooperating Slides, and Spring means Con 
stantly urging said last mentioned slide member 
towards the frame, the cooperating surfaces of 
the mating slides being flat and in sliding Surface 
to Surface engagement with each other, said CO 
operating V surfaces of the nating slides Con 
stituting means for holding the Sash against . 
movement transversely of the frame, the width of 
the sash being greater than the minimum width 
of the frame opening regardless of the position 
of the V slide in the sash to prevent removal of 
the sash transversely of the frame regardless of 
the position of the V side that is mounted in the 
Sash. 

3. A window sash adapted to be slidably 
mounted in a window frame, said sash having a 
shoe-receiving channel recess in One Side of the 
sash and extending longitudinally of the Sash for 
substantially the full length thereof, said channel 
recess being of a depth which is a substantial 
fractional part of the width of the sash Wall, re 
inforcing means extending transversely through 
the channel recess and through the portions of 
the sash which form opposite side walls of the 
channel recess for preventing spreading or clos 
ing of the recessed portion of the sash, preSSure 
shoe means extending substantially - the full 
length of the recess and fitting Snugly but freely 
between the sides of the recess and movable 
therein in a direction laterally of the Sash and 
Substantially embracing the reenforcing means, 
and spring means urging the pressure shoe means 
outwardly of the recess in a direction laterally 
of the Sash. 

4. A window sash adapted to be slidably 
mounted in a window frame, said Sash having a 
shoe retaining channel recess in one side there 
of extending longitudinally of the sash for sub 
stantially the full length thereof, said recess be 
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6 
ing of a depth which is a substantial fractional 
part of the width of the Sash wall, reenforcing 
means extending transversely of the channel re 
cess at the top and at the bottom of the sash for 
preventing spreading or closing of the walls of 
the recessed portion of the sash at the top and 
at the bottom of the Sash, pressure shoe means 
extending substantially the full length of the re 
cess and fitting snugly but freely between the 
sides of the recess and movable therein in a di 
rection laterally of the sash, and Spring means 
urging the pressure shoe means outwardly of the 
recess in a direction laterally of the sash. 

5. In combination, a window frame, a WindoW 
sash slidably mounted therein, at least one of 
said frame and sash being of wood, means for 
Sealing against air leakage between the Sliding 
Surfaces of the Sash and the frame, Said means 
comprising a V slide mounted in each side of the 
frame, said sash having a cooperating and mat 
ing V slide in each side thereof and extending the 
full length of the sash, one of each set of CO 
operating slides being a male member and the 
other a female member, the angles of the V's in 
the sash being exactly the same as the angles 
of the V's in the frame, the V in one side of the 
sash being in the form of a floating shoe which 
constitutes the female member of one set of co 
operating slides, and spring means bearing 
against the shoe and urging it to constant and 
uniform pressure engagement with the V slide. 
carried by the frame, the cooperating surfaces of 
the mating slides being flat and in sliding Sur 
face to surface engagement with each other, said 
cooperating engaging V surfaces of the mating 
slides holding the sash against transverse move 
ment outwardly of the frame, the width of the 
sash being greater than the minimum width of 
the frame opening regardless of the position of 

f the floating shoe in the sash to prevent removal 
of the sash transversely of the frame regardless 
of the position of the floating shoe in the sash. 

HORACE W. HACKER. 
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