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This invention relates to sliding closure assemblies and, 
more particularly, to sliding window sashes of the type in 
which elongated sash rails forming a frame to the Window 
pane are fitted together at their corners to form miter 
joints and are held together by L-shaped corner keys 
having legs pressed into longitudinal passages in the sash 
rails. In some of these sashes, roller assemblies are 
mounted on the lower sash rail to facilitate the movement 
of the sash back and forth along the window sill by an 
operator including a manually rotatable pinion journaled 
on the sill and meshing with the teeth of a rack bar 
mounted on the underside of the lower rail. 
The general object of the present invention is to elim 

inate all conventional fasteners in a sash of the foregoing 
character thereby greatly simplifying the construction of 
the sash. 
Another object is to mount the roller assemblies on the 

sash rails in a novel manner that not only eliminates all 
conventional fasteners for the roller assembly but also 
reinforces the miter joint between the rails. 
A further object is to form and mount the rack bar in a 

novel manner such that it is readily adaptable to different 
lengths of sashes. 

Still another object is to utilize the mounting means 
provided for the rack bar as an important part of the sup 
port for the roller assemblies. ` 
The invention also resides in the novel configurations of 

the sash rails and brackets cooperating with the rails to 
support the rollers. 

Other objects and advantages will become apparent 
from the following detailed description taken in connec 
tion with the accompanying drawings, in which: 
’ FIGURE l is a fragmentary perspective View of a frame 
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and a sliding window assembly embodying the novel fea- . 
tures of the present invention with parts broken away and 
shown in section for clarity of illustration. 
FIG. 2 is an enlarged fragmentary cross-sectional view 

taken in a vertical plane through the window assembly in 
FIG. l at the lower left-hand corner of the window. 

FIG. 3 is a fragmentary cross-sectional view taken along 
the line 3_3 of FIG. 2. 
FIG. 4 is a fragmentary cross-sectional view taken along 

the line 4--4 of FIG. 2. 
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FIG. 5 is a fragmentary cross-sectional view taken along . 

the line 5-5 of FIG. 2. 
FIG. 6 is an enlarged prespective view of one of the 

roller assemblies. 
FIG. 7 is a view similar to FIG. 6 taken from the op 

posite side of the assembly. 
FIG. 8 is an enlarged fragmentary perspective view of 

one end portion of the lower sash rail. 
FIG. 9 is an enlarged perspective view of one of the 

corner keys. 
As shown in the drawings for purposes of illustration, 

the invention is embodied in a sliding window assembly 
10 including a rectangular glass window panel in this in 
stance comprising two spaced panes 11 mounted in a 
rectangular sash or frame for sliding back and forth along 
a sill 12 between the two upright members or jambs (not 
shown) of a window frame. The sash is formed by a 
lower horizontal rail 13 formed with a groove 14 on its 
upper side shaped to fit over the lower edge portion of the 
window, two vertical side rails 15 formed with similar 
grooves 17 in their adjacent sides to receive the vertical 
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edges of the glass, and an upper rail (not shown) similar 
to the side rails and fitting over the upper edge of the 
glass. 
The adjacent ends of the rails 13 and 15 are beveled and 

fittedtogether to form a miter joint at 18 (FIGS. l, 2 and 
8) and` are held together by corner keys 19 (FIGS. 2, 4 
and 9) pressed into longitudinal passages 20 and 20a in 
the adjacent end portions of the rails. As shown most 
clearly in FIG. 9, each key, which preferably is composed » 
of sheet metal, is channel-shaped in cross-section and has 
-two legs 21 disposed at a right angle with each other, each 
leg being slightly thicker than the cross-sectional‘thickness 
of the associated passage to be received therein with an 
interference lit. The rails 13 and 15, preferably are com 
posed of plastic and the free edges 22 of the metal of each 
leg are serrated to form flat-tipped teeth for biting into the 
rails and becoming securely anchored in the latter. 
As the window 10 is opened and closed, the lower sash 

rail 13 moves back and forth along the top of the sill 12 
along a track 23 formed by the top of a plate 24 having 
upstanding side flanges 25 and 27 between which the rail 
is guided. To facilitate opening and closing of the Win 
dow, two roller assemblies 28 each including a roller 29 
are mounted on the lower rail adjacent its opposite ends 
to ride` on the track and carry the window assembly along 
the track. 

In this instance, a manual operator 30 (FIG. l) also is 
provided for cranking the window 10 back and forth be‘ 
tween its open and closed positions. This operator com 
prises a hand crank 31 fast on one end of a horizontally 
disposed shaft 32 journaled in bearings in a mounting 
plate 33 fastened to the trim strip 34 on the inner side of 
the sill 12 near the middle thereof with the operator shaft 
extending under the plate 24 and the sash rail 13. A 
pinion 35 is mounted on the shaft beneath the sash rail 
and projects upwardly through the track plate to mesh 
with the teeth 37 of a rack bar 38 mounted on the under 
side of the rail and extending longitudinally of the latter. 
Thus, as the operator shaft and the pinion are turned by 
the crank, the pinion pushes the rack, and the rest of the 
window assembly, toward one side or the other of the 
window frame. 

In accordance with the present invention, the sash rails 
13 and 1S, the rack 38, and the roller assemblies 28 are 
constructed and assembled in a novel and simple manner 
to eliminate all conventional fasteners in the sliding win 
dow and to facilitate the assembly and installation of the 
window. To these ends, the rails are formed with addi 
tional longitudinal passages 39 and 40 opening toward 
each other at the miter joint 18, and the rollers 29 are 
journaled on L-shaped brackets each having two legs re 
ceived and held in these passages with a snug fit with op 
posed surfaces on the bracket and each rail abutting 
against each other to stabilize the roller on the sash in 
service use. Moreover, the rack bar 38 is telescoped end 
wise into the passage 40 with a slip fît and supported there 
in between the roller assemblies with its teeth 37 extend 
ing downwardly to mesh with the drive pinion 35. Thus, 
the passage 40 mounts the rack bar on'the sash rail 13 and 
also cooperates with the passage 39 in supporting the 
roller assemblies, and the` latter confine the rack bar 
against endwise movement relative to the rail 13. 

In this instance, the sash rails 13 and 15 are `hollow 
extruded plastic with the longitudinal passages 20, 20a, 
39 and 40 extending throughout the length of the rails. 
As shown most clearly in FIG. 4, the side rail 15 com 
prises two spaoed and generally parallel walls 41 strad 
dling the vertical edge of the window and joined together 
on the side of the rail opposite the groove 17 by a trans 
verse `outer end wall 42. A dividing wall 413 paralleling 
the outer end wall forms the bottom of the groove and 
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the side wall of the passage 20a. Midway between walls 
42 ̀ and 43 are two longitudinal ribs 44 disposed in a com 
mon plane `and projecting toward the other from the as 
sociated wall 41 partially across the space within the rail 
there-by to form, in effect, a partition dividing the space 
into the two passages 20a and 39. 
The lower rail 13 also has two spaced parallel walls 

45 (FIGS. 1, 4 and 8) straddling the lower edge of the 
window and joined together by two vertically spaced hor 
izontal dividing walls 47 and 48, t-he first defining the 
4bottom of the groove 14 and the top of the passage 20 and 
the other defining the bottom of the passage 20 and the 
top of the passage 40 with the lower portion of each wall 
45 defining the sidewall of the passage 40. Spaced below 
Ithe lower dividing wall in a common horizontal plane are 
two longitudinal ribs 49 projecting from the depending 
walls 45 toward each other and dividing the passage 40 
into an upper passage 50 and a lower groove 51 in the 
underside of the rail opening away from the window 
groove 14, The adjacent edges 52 of the ribs 49 are 
spaced apart to define a slot opening from the passage 
50 into the groove 51. As shown in FIG. 2, the walls 43 
and 47 and the wall 48 and the ribs 44 meet at the miter 
joint 1S when the rails 13 and 15 are ñtted together so 
that the passage 20a and 39 open respectively into the 
'adjacent ends of the passages 20 and 40. In other words, 
the open ends of the respective passages are level with 
each other. 

Herein, each roller mounting bracket 28 is a sheet metal 
sta-mping with an upwardly extending portion of channel 
shaped cross-section forming one leg and with two integral 
lugs 53 projecting laterally from the lower end of the 
upright leg in parallel vertical planes to form the lower 
leg. The roller 29 is disposed between the lugs and jour 
naled on an axle formed by a rivet 54 telescoped through 
the center bore of the roller and through alined holes in 
the lugs with heads (see FIG. 5) on its opposite ends 
holding it in place. 
The spacing of the outer sides of the lugs 53 is approx 

imately the same as the width of the slot 52 so that the 
horizontal leg fits snugly into the lower rail 13 between 
the ribs 49 with the peripheral edge of the roller 29 
slightly below the lower edges 55 of the walls 45. Up 
wardly projecting flanges or tabs 57 integral with the 
4lugs 53 but offset outwardly from the tops thereof straddle 
at least one and preferably two horizontally spaced longi 
tudinal ribs 58 projecting downwardly into the passage 
50 from the wall 48. The tops of these tabs abut against 
the wall 48. Thus, the lower bracket leg is braced at 
vertically spaced points against tilting from side to side 
relative to the rail 13 and is securely locked against 
downward movement relative to the rail. 
When the lower leg is properly positioned in the lower 

sash rail 13, the lower portion of the upper bracket leg 
abuts against the ends of the ribs 58 or the wall 48 to posi 
tion the upper leg for entry into the passage 39 in the 
side rail 15. The cross-sectional width of the upper leg 
is correlated with the spacing of the walls 41 and 42 and 
the ribs 44 so that the upper leg is received with a snug 
fit in the passage with the crosspiece 59 of the channel 
abutting against the outer wall 42. To increase the area 
of engagement between the bracket and the ribs 44, a 
vertical fiange or tab 60 is bent outwardly from each free 
edge of the side pieces 61 of the channel with the ñat 
sides of the tabs disposed on a common plane paralleling 
the crosspiece and spaced therefrom to abut against the 
ribs 44. With this arrangement, the upper leg is confined 
and braced between the outer wall and the ribs. The free 
edges 62 of the tabs are spaced to ñt tightly between the 
walls 41 as shown in FIGS. 4 and 5. 
To assemble the sash on the window, a lower rail 13 

of selected length is ñtted over the lower edge of the 
glass and a key 19 and a roller assembly 28 are inserted in 
each of its ends. Then two side rails 15 of proper length 
are fitted over the side edges of the widow and moved 
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4 
endwise downwardly over the free legs of the keys and 
the roller assemblies to secure the rails together. The top 
and side rails may be secured together prior to assembly 
on the window and then moved as a unit into place 
thereon. 

Prior to insertion of the roller assemblies 28 in the 
lower sash rail 13, a rack bar 38 of selected length slightly 
shorter than the length of the composite passage 40 is 
telescoped endwise into the passage to cooperate with 
the pinion 35 in opening and closing the window. As 
shown in FIG. 3, the rack bar is shaped to slide freely 
into the rail and be held securely in place in service use 
by opposed longitudinally extending abutment surfaces on 
the rail. In this instance, the two sets of longitudinal ribs 
49 and 58 serve the additional purpose of holding the rack 
bar against downward or lateral movement out of the 
composite passage 40. 
As shown most clearly in FIG. 3, the top of the bar 

38 is somewhat narrower than the width of the passage 
50 and is formed with a longitudinal groove with side 
Walls 63 spaced to straddle the ribs 58 on the upper wall 
48. This groove accommodates the ribs 58 and also co 
operates with the latter in stabilizing the rack bar. Longi 
tudinal shoulders 64 on the sides of the rack bar rest on 
the tops of the ribs 58, and the narrower lower portion of 
the ,bar projects downwardly through the slo-t 52 between 
the ribs, the adjacent walls of which bear against the op 
posite sides of the lower portion of the bar. The rack 
teeth 37 are formed in the underside of the bar between 
a series of equally spaced notches in the bar. 
When the sash is assembled and installed, the adjacent 

ends 65 (see FIG. 2) of the roller >brackets 28 form 
abutment surfaces engaging the ends o-f the rack bar 38 
to prevent endwise sliding of the l-atter relative to the 
window during opening and closing of the latter. While 
the rack bar may be formed in one piece and cut to the 
desired length for each installation, it preferably is formed 
in shorter sections and different combinations of stand 
ard lengths are used to make up bars fitting the different 
standard sizes of windows of this type thereby eliminat 
ing cutting and fitting operations during installation of 
the window. 
From the foregoing, it will be seen that the roller assem 

blies 28 and the rack bar 38 are mounted and securely 
supported on the sash and the sash rails 13, 15 are secured 
together in accordance with the invention without any 
conventional fasteners whatsoever with the result that the 
construction and installation of the sash are much sim 
plier than is the case with conventional sashes. More 
over, the roller assemblies not only support the window 
10 for rolling along the sill 12 but also re-enforce the 
miter joints 18 between the lower rail 13 and the two 
upright rails 15, and the no-vel sash rail configuration 
makes it possible to utilize the same simple supporting 
elements, the ribs 49 and 58, for the roller assemblies as 
well as the rack bar. 

I claim as my invention: 
1. In a window sash, the combination of, an elongated 

lower sash rail having beveled ends, a first longitudinal 
groove on one side shaped to receive the lower edge of a 
window, a second longitudinal groove in its opposite side 
having a top wall and laterally spaced depending side 
Walls, and a first longitudinal passage between said 
grooves, said second groove and said passa-ge opening 
through both ends of said rail; two elongated side rails 
having beveled ends fitted against the ends of said lower 
rail with miter joints and each having a longitudinal 
groove on one side shaped to receive a side edge of the 
window, and second and third longitudinal passages 
opening through its end at the respective miter joint level 
with said first passa-ge and said second groove, respec 
tively; an L-shaped corner key at each end of said lower 
rail having one leg snugly received in said first passage 
and another leg snugly received in said second passage in 
the adjacent side rail; a roller assembly at each end of 
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4said lower rail including an L-shaped mounting bracket 
lwith one lbracket leg fitted snugly in said third passage 
of the adjacent side rail and the other bracket leg extend 
ing into and along said second groove, and a roller jour 
naled on said other -bracket leg for rotation about an axis 
perpendicular to the plane of the window with the pe 
ripheral edge of the roller adjacent the lower edge of said 
lower rail; a pair of longitudinally extending ribs on said 
side Walls projecting toward each other in a common 
plane spaced ̀ below said top wall with the adjacent sur 
faces of said ribs spaced apart on opposite sides of said 
other bracket legs; opposed surfaces on -said brackets 
abutting against said ribs to stabilize the brackets relative 
to said lower rail; and an elongated rack bar telescoped 
endwise into said groove and having an upper portion 
wider than the spacing of the ribs and disposed above the 
latter, a lower portion projecting downwardly between 
said ribs, and teeth on the underside of said rack bar 
extending downwardly toward the underside of said lower 
rail, the length of said rack bar being the same as the 
spacing between said roller assemblies whereby the latter 
abut against and confine the rack bar in said second 
groove. u ` 

2. In a window sash, the combination of an elongated 
lower sash rail having beveled ends, a first longitudinal 
groove on one side shaped to receive the lower edge of 
a window, a second longitudinal groove in its opposite 
side having a top wall and laterally spaced depending 
side walls, and a first longitudinal passage between said 
grooves, said second groove and said passage opening 
through lboth ends of said rail; two elongated side rails 
having beveled ends fitted against the ends of said lower 
rail with miter joints vand each having a longitudinal 
groove on one side shaped to receive a side edge of the 
window, and second and third longitudinal passages j 
opening through its end at the respective miter joint level 
with said first passage and said second groove, respec 
tively; an L-shaped corner key at each end of said lower 
rail having one leg snugly received in said first passage 
and another leg snugly received in said second passage 
in the adjacent side rail; a roller assembly at each end 
of said lower rail including an L-shaped mounting 
bracket with one bracket leg fitted snugly in said third 
passage of the adjacent side rail and the other bracket 
leg extending into and along said second groove, and a 
roller journaled on said other bracket leg for rotation 
about an axis perpendicular to the plane of the window 
with the peripheral edge of the roller adjacent the lower 
edge of said lower rail; and opposed abutment surfaces 
on said other bracket legs and said lower sash rail pre 
venting downward movement of the 4brackets relative to 
the rails. 

3. In a window sash, the combination of, a first elon 
gated sash rail having a lon-gitudinal groove on its upper 
side shaped to receive the lower edge of a window, and 
a first longitudinal passage spaced Ibelow said upper side 
and opening through one end of the rail; a second elon 
gated sash rail having a longitudinal groove on one side 
shaped to receive a side edge of the window, and a sec 
ond longitudinal passage opening through one end of 
said second rail, said rail ends being shaped to form a 
miter joint and fitted together at an angle with the ends 
of said passages opening toward each other; a roller as 
sembly having an L-shaped mounting bracket comprising 
first and second legs telescoped respectively into said 
ñrst and second passages at said miter joint, said first leg 
including two laterally spaced lugs extending longitudi 
nally of said first passage, and two ta-bs projecting up 
wardly from said lugs within said first passage, and a 
roller journaled on said bracket between said lugs with 
its »peripheral edge adjacent the lower edge of said first 
rail; laterally spaced first abutment surfaces on said rail 
engaging the adjacent sides of said tabs; and laterally 
spaced second abutment surfaces on said rail spaced be 
low said tabs and engaging the opposite sides of said lugs 
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6 
whereby said abutment surfaces prevent downward move 
ment and lateral tilting of said bracket relative to said 
rails. 

4. The combination defined in claim 3 in which said 
first passage is a groove opening through the underside 
of said first rail, and including a top wall with two later 
ally spaced upright side walls depending from said top 
wall. 

5. The combination defined in claim 4 in which said 
first abutment surfaces are formed by the sides of a first 
rib on said top wall extending longitudinally of said 
groove between said tabs. 

6. The combination defined in claim 4 in which said 
second abutments are formed by the sides of second and 
third ribs on said side Walls spaced below said top wall 
and projecting inwardly toward each other. 

7. The combination defined in claim 6 in which said 
tabs are offset outwardly from each other and from said 
lugs above said second and third ribs and rest on the 
latter. 

8. The combination defined in claim 7 in which said 
tabs abut against said top wall. 

9. The combination defined in claim 6 further includ 
ing an elongated rack bar shaped to telescope endwise 
into said first passage and having an upper portion wider 
than the spacing of said second and third ribs and 
disposed above the same, a lower portion projecting 
downwardly through the space between the ribs, and 
teeth on the underside of the rack bar. 

10. A roller assembly adapted to be mounted on two 
sash rails fitted together at a miter joint and having two 
longitudinal passages level with each other at said joint, 
said assembly comprising a generally L-shaped mount 
ing bracket having a first leg of channel-shaped cross 
section adapted to be disposed in an upright position 
with an upright crosspiece for engaging one wall of one 
of said passages and two spaced side pieces extending 
laterally from the upper end portion of said crosspiece 
toward the opposite wall of said one passage, tabs 
on the free edges of said side pieces disposed in a com 
mon plane paralleling said crosspiece and spaced from 
the latter to fit snugly against said other wall, two spaced 
lugs projecting laterally from the lower end portion of 
said first leg and forming a second leg fitting into the 
other passage, upwardly projecting tabs on said lugs off 
set outwardly on opposite sides thereof for engagement 
with vertical abutment surfaces in said other passage and 
a roller disposed between and journaled on said lugs. 

11. In a window sash, the combination of, a first 
elongated sash rail having a first longitudinal groove 
on one side shaped to receive one edge of a window, 
a second longitudinal groove on the opposite side, and an 
intermediate longitudinally extending passage opening 
through one end of said rail; a rack bar telescoped end 
wise into said second groove and having teeth on one 
side extending toward the open side of said second 
groove; an L-shaped corner key having a hrst leg tele 
scoped into said passage with a snug fit and a second 
leg disposed at a predetermined angle with said first 
leg and said first rail at said one end; a second elongated 
sash rail having a longitudinal groove on one side shaped 
to receive another edge of the window, and a second 
longitudinally extending passage opening through one end 
of said second rail and sized to receive said second key 
leg with a snug fit, said rail ends being shaped to form a 
miter joint and fitted together with said :rails at said 
angle with each other and with said second key leg tele 
scoped into said second passage to` hold the rails together; 
a third longitudinal passage formed in said second rail 
and opening through said end thereof level with the'ad 
jacent end of said groove; and a roller assembly includ 
ing a mounting bracket comprising two legs telescoped 
snugly into the adjacent end portions of said third pas 
sage and said second groove, respectively, and a roller 
disposed in said second groove and journaled on said 
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bracket with the periphery of the roller adjacent said 
open side of said second groove, said second groove 
and the bracket leg therein being formed with opposed 
abutment surfaces locking the bracket against movement 
toward the open side of the groove, and with additional 
abutment surfaces securely holding said rack bar in the 
groove. 

12. In a window sash, the combination of, first and 
second elongated sash rails fitted together at a miter 
joint and each defining one side of a window opening 
and having a first longitudinal groove along one of its 
edges for receiving one edge of a window, said rails hav 
ing longitudinally extending first passages therein open 
ing toward each other at said joint, a corner key at said 
joint fitted snugly into both of said passages to hold said 
rails together, said first rail having a second longitudinal 
groove in its other edge opening away from said window 
opening and having a closed side and laterally spaced 
side Walls, and said second rail having a second longi 
tudinal passage opening into said second groove at said 
joint, a roller bracket at said joint having one leg ex 
tending longitudinally of said second rail and telescoped 
snugly into said second passage and a second leg extend 
ing longitudinally of said first rail and telescoped into 
said second groove, first abutments on said second leg 
facing toward said other edge, and second abutments on 
said side walls engaging said first abutments to hold the 
bracket against movement toward said other edge and 
the open side of said `groove whereby said bracket is 
locked in place on said sash as an incident to the assem 
bly of said rails. 

13’. The combination defined in claim 12 in which said 
second abutments are formed by ribs extending longi 
tudinally of said first rail along said side Walls and 
spaced from said closed side, and further including an 
elongated rack bar telescoped endwise into said groove 
and having longitudinal shoulders facing toward said open 
side and engaging said ribs whereby the latter hold both 
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the rack bar and said roller bracket against movement 
toward said open side. 

14. The combination defined in claim 13 further in 
cluding laterally facing third abutments on said closed 
side, and opposed fourth abutments on said second bracket 
leg engaging said third abutments to brace said bracket 
against lateral tilting. 

15. The combination defined in claim 14 in which 
said second bracket leg is formed with laterally spaced 
tabs projecting toward said closed side and laterally off 
set from said second leg to form both said first abut 
ments and said fourth abutments. 

16. In a window sash, the combination of, an elongated 
sash rail having a first longitudinal groove on one side 
shaped to receive one edge of a window and a second 
longitudinal groove on the opposite side defined by a 
top wall and laterally spaced depending side walls, an 
elongated rack bar disposed in said second groove be~ 
tween said side walls and adjacent said top wall, teeth 
on one side of said bar extending toward the open side 
of said second groove, said rack bar having longitudinal 
shoulders extending along said side walls and facing to 
ward said open side, and a pair of ribs on said side walls 
projecting laterally into said groove below said top 
wall and said shoulders and engaging the latter to receive 
said bar endwise into said second groove and hold said 
bar against movement sideways out of the second groove. 
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