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2,638,189 

sTEEL wNDow STRUCTURE 
William C. Watkins, Los Angeles, Calif. 

Application September 24, 1951, Serial No. 24,914 

My invention relates to window construction, 
with particular reference to a steel window or 
sash adapted for use in both dwellings and in 
dustrial installation, and is a continuation-in 
part of my copending application, Serial No. 
732,946 entitled Steel Window Structure, filed 
March 7, 1947 which has been abandoned. Al 
though there are available on the market at the 
present time, a number of steel framed WindoWS 
of various designs, none of these Windows appea 
to be adapted to the modern trend in architecture 
in which the use of low sweeping lines is em 
phasized. It will readily be apparent that to 
achieve such a sweeping effect in the appearance 
of a building, the windows used in its construc 
tion must be capable of being furnished in elon 
gated lengths, rather than in the stock sizes now 
available. In addition, the present WindoWS are 
equipped with a complicated actuating mecha 
nism for moving a portion of the window inward 
ly or outwardly for ventilation, and with the re 
sult that repairs to the actuating mechanism are 
usually beyond the ability of the average perSon. 
A further disadvantage of the presently avail 
able type of steel window is the danger of it being 
inadvertently left in the open position during a 
storm or strong wind, and the extending portion 
being broken from its Supporting pins or hinges. 

To eliminate these detrinental features there 
have been heretofore proposed windows incor 
porating an integrated frame and sill Within 
which is mounted one or more horizontally mov 
able window sections. Such windows, however, 
have proved to have other disadvantages. Many 
of them, for example, have not been sufficiently 
weather-tight to restrain the entrance of winds, 
moisture and dirt. Others, if made Sufficiently 
weather-tight, have proved to be either difficult 
to open and close (the movable sections tending 
to bind within the frame and sill), or else have 
proved to be subject to disagreeable rattling (the 
movable section being free to novelaterally with 
in the frame and sill). Hence, it is a major ob 
ject of my invention to provide a Window of this 
type having novel construction whereby although 
it is completely weather-tight, it is also easy to 
operate and is not subject to rattling. 
To this end the horizontally movable section 

of my window is supported at its upper portion 
by a plurality of rollers mounted upon this por 
tion and adapted to rotate upon a horizontal guide 
member carried by the upper portion of the frame. 
The lower portion of the movable section mounts 
means engageable with a lower guide, member 
carried by the sill, which means is adapted to re 
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section roller supports; 

2 
strain lateral movement of the section within the 
frame and sill without restraining horizontal 
movement of the movable section therewithin. 
My window additionally includes an integrated 
frame and sill which may be coated with a rust 
proof primer prior to being delivered to the con 
struction job site. My window is adapted for fab 
rication in a variety of munten and mullion de 
signs particularly adapted to the style of archi 
tecture of the building in which it will be installed. 

It is another object of my invention to furnish 
a steel window or sash that will be unrestricted 
as to design, possess a maximum light area, have 
a streamlined munten and mullion design and 
need outside screening only over that portion of 
the window that is slidably opened for wentila 
tion. 
Another object of my invention is to reduce the 

maintenance cost on steel windows by eliminating 
the need for counterbalances and sash Weights, 
the use of hinges, gears and crank mechanisms 
and the necessity of stocking a large amount of 
repair parts. 
A further object of my invention is to furnish 

a window having an extremely simple mechanical 
structure, and one adapted for being used by the 
amateur builder who has only an elementary 
knowledge of carpentry. 
A still further object of my invention is to pro 

vide a window having a horizontally movable sec 
tion, which window will effectively restrain the 
entrance of wind, moisture and dirt. 
These and other objects and advantages of Iny 

invention will appear from the following descrip 
tion of a preferred form thereof and from the 
accompanying drawings wherein: 

Figure 1 is a perspective view of my completely 
integrated steel window frame; 
Figure 2 is a horizontal cross section of the 

device taken on the line 2-2 of Figure 1; 
Figure 3 is an enlarged fragmentary horizontal 

cross section illustrating in detail the construc 
tion of the side jamb, the vertical interlocking 
meeting rail or mullion, and the movable section 
engaging both members taken online 3-3 of Fig 
ure 1 ; 

Figure 4 is a vertical cross section of the win 
dow taken on line 4-4 of Figure 1: 

Figure 5 is an enlarged fragmentary perspective 
view in detail of the combined horizontal window 
head and track channel, and one of the Slidable 

Figure 6 is an enlarged fragmentary horizontal 
cross section of the upper head member and one 
of the springs utilized to prevent rattling of the 
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movable section taken on the line 6-6 of Figure 5, 
Figure 7 is an enlarged fragmentary perspective 

view of the horizontal sill and lower cross piece 
of the movable Section; 

Figure 8 is an enlarged fragmentary horizontal 
cross Section of the lower CrOSS piece of the nov 
able section showing one of the Springs used in 
preventing rattling of the movable section taken 
on line 8-8 of Figure 7; 

Figure 9 is an enlarged vertical cross-sectional 
view of the Window head member shown in 
Figure 5; 

Figure 10 is an enlarged fragmentary perspec 
tive view of the horizonta Sil and lower CrOSS 
piece of the movable section similar to Figure 7 
and showing another means which may be used 
to prevent, rattling of the movable section: - 

Figure 11 is an enlarged fragmentary horizontal 
cross section taken on line - f ; and 

Figure 12 is an enlarged fragmentary vertical 
croSS Section, taken om line 2-2 of Figure - 11. 

Referring now to the drawings, and particul 
larly to Figure thereof for the general arrange 
ment of my invention, it will be seen that a rec 
tangular fraine F is formed by a horizontal sill 
member S, a pair of vertical side jambs J and J 
disposed at each end thereof, and a horizontally 
positioned head member Hrigidly affixed to and 
Supported between the pair of side jambs J and 
J. A vertical interlocking dividing bar or nul 
lion. M extends between the Sill S and the head 
nerater to divide the window into two sections: 
the section Situated on the right of the nullion 
M. as shown in Figure 1 being stationary and 
adapted for view purposes, while the section 
is slidably adjustable and may be used for venti 
lation of the room or building. 
Although for convenience of illustration, I have 

shown Sections and to be of Substantially 
the same length, this relationship may be al 
tered at the time of manufacture to Suit the de 
sire of the purchaser. It will be apparent that 
Several Variations in the arrangement of the 
Slidable section are possible, Such as: repeat 
ing the section at both ends of the window 
With each Section sliding inwardly; or having two 
sliding sections at the center of the window, each 
of which moves outwardly from one another to 
engage a mullion that may be spaced some dis 
tance in from the side jamb. The latter arrange 
ment is particularly effective where it is desired 
to protect drapes situated at the end portions of 
the WindoW from dust or dirt brought in through 
the open Sections. Under most circumstances, 
as long a Section as possible Will be found to 
be desirable for view purposes, although this will 
be determined by the overall length of the win 
dow and the portion of that length which must be 
allotted to the movable section to insure proper 
ventilation under the most adverse climatic con 
ditions that will be encountered. 
The Sill S may be fabricated in a number of 

different Ways but I have found it preferable to 
form the Sill as an integral unit from a rectangu 
lar sheet of metal of an appropriate gauge that 
is pressed into a cross section such as is shown in 
Figures 4 and 7. It will be noted that the sil 
Sincludes a horizontally positioned rectangular 
sill member 2 that turns upwardly on its rear 
Wardly disposed edge into an angular inverted 
J-shaped renber 3, the function of which will 
hereinafter be discussed in detail. Member 3 
includes a vertical upwardly extending flange 4, 
a horizontal forwardly projecting web 5, and a 
flange. 6 extending downwardly a somewhat less 
distance than the height of the flange (4. 
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4. 
A downward step fl situated on the for Ward 

edge of the member 2 is formed from a pair of 
laterally Spaced risers 8 and 9 with a horizonta 
step member 20 extending therebetween as best 
Seen in Figure 4. Sloping downwardly and away 
from the lower edge of the riser 9 is a rectangu 
lar sill cap 2 with a short vertical fange 22 dis 
pOSed. On its forward edge. 

It will be seen from Figure 4 that with my win 
dow installed in a Wall, any Water or noisture co 
lecting on the sit S will flow forwardly along the 
upper face of the cap 2, and pass downwardly 
Over the flange 22 to the exterior of the Window 
supporting wall. The flange 22 prevents in Ward 
Seepage of Water toward the interior of the Wall 
section, and any attendant damage that may re 
sult from such a condition. 

Head member H has a cross section such as is 
ShOWin in Figure 9 and is formed as all integral 
unit fron sheet metal on a press oreak or Yoder 
mill, although in the large Scale production of ny 
Window a rolled shape having the desired cross 
section may be advantageously used. The head 
member H is formed from a rectangular member 
23 that is provided on its forward edge with a 
downward step 24 consisting of a pair of laterally 
Spaced risers 25 and 26 and a horizontal connect 
ing step member 27 as best seen in Figures 5 and 
9. Both the member 23 and step 24 are identical 
to and in vertical alignment with the sill member 
2 and step f. An angular J-shaped track chan 
nel 28, used in movably supporting the slidable 
section f :, extends downwardly from the rear 
Wardly disposed edge of member 2 and includes a 
supporting flange 29, a forwardly extending hori 
ZOntal track web 3.0 and an upwardly projecting 
guide rail 3 that is somewhat shorter in height 
than the flange 29. Proceeding rearwardly from 
the lower edge of the riser 26 is a horizontal 
member 32 that terminates in a relatively short 
downturned vertical flange 33 on its rearward 
edge. The forward face of the flange 33 and the 
riser 8 are in Vertical alignment and serve as 
glazing Supports for a Stationary glass pane as 
Will hereinafter be explained. 

Each of the vertically disposed side jambs J 
and J’ includes a member 4 having a Z-shaped 
CrOSS Section, and comprising a Web member 5 
With a flange 42 extending inwardly from its rear 
Ward edge and a similar fiange 43 projecting out 
Wardly from its forward edge. Both of the flanges 
42 and 3 are parallel to one another and normal 
to the faces of the web member A. It will be 
noted in Figures 2 and 3 that the side jamb J 
terminates on its forward and rearward face by 
the flanges 42 and 43 being flush with the exterior 
faces of the flange 4 and riser f3 respectively. 
Although each of the side jambs J and J’ in 

cludes the vertical member 4, the interior ar 
rangement of each jamb is different. The inner 
face of the side jamb J Which the slidable section 

contacts. When in the closed position is pro 
Wided With a vertically positioned member 44 hav 
ing a channel shaped Cross section, that includes 
a pair of laterally spaced inwardly projecting 
arms 45 and 46 with a web 47 extending there 
between. For convenience in the construction of 
my window the outer face of the web 47 is prefer 
ably affixed to the interior face of the Web 4 
by Spot Welding. The channel 4 is so situated 
on the web 4 that a substantial space is left be 
tween the rearward face of the channel flange 45 
and the forward face of the jamb flange 42 as may 
best be seen in Figure 3. The space between the 
flanges 42 and 45 is occupied by a portion of the 
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movable section when it is in the closed posi 
tion, 

In the construction of the opposite side jamb 
J' a vertical member 48 having an L-shaped 
cross section and composed of a pair of legS 43 
and 58 which are disposed normal one to the 
other, is affixed in a vertical position on the in 
terior face of Web AG by being spot welded thereto 
as may be seen in Figure 2. 
The interlocking dividing: bar. Ol' million M is 

preferably formed from a rectangular sheet of 
metal of such thickness that it may be pressed to 
form an F-shaped member composed of a Web 5. 
of partial double thickness and two parallellater 
ally spaced flanges 52 and 53 projecting OutWardly 
toward the jamb J as illustrated in Figures 2 
and 3. Flange 53 is arranged with its forward 
face in vertical alignment With the forwardly 
disposed faces of jamb fange. 50, the sill riser, 8 
and the header flange. 33. Thus it will be seen 
that with the forward faces of these members in 
alignment, a Support is provided to prevent the 
rearward movement of a rectangular pane of 
glass 54 that fits into the stationary section of 
the window, with its lower edge resting on the 
upper face of the sill step 20, its upper edge 
against the inner face of the header member 32, 
and its vertical edges abutting the nullion arm 
5 and Web of the Side jaab J respectively. 
The pane 54 is held in place against the above 
members by putty being applied in the conven 
tional manner. 
Movable Section includes a pair of vertical, 

laterally spaced end pieces 69 and 6, with each 
end piece being fabricated With a different croSS 
Section. The end piece 8 which engages the 
Side jamb J When Section is in ClOSed positio 
is pressed from sheet metal and has a Substan 
tially Square U-shaped CrOSS Section that includes 
a, pair Of laterally Spaced, paralel, flanges (62 and 
63 With a connecting Web St. The flange F2 is 
longer than the flagge 63, and is bent back upon 
itself to form a lip 65 that extends in Wardly to 
Ward the nullion Maoove the inner face of the 
Web 34 as best Seen in Figure 3. The vertical end 
piece 6 is preferably formed froza, rectangular 
Strip of sheet nateria by pressing Sarine to have 
a Z-shaped CrOSS Section that includes a pair of 
parallel arms SS and 8. With a connecting Web 
68. By bending the Outer portion of each of the 
flanges 66 and , a, pair of parallel rios 59 and 

) are provided that eXtend in Wardly toward te 
nullion M. It Will be noted in Figure 2 that the 
forwardly dispossed faces of the lip S5 and rib 6 
are in alignment and Serve as Vertical Supports 
to prevent the rear Ward movement of a rectan 
gUlar pane Of gla,SS O'other tra InSparent material 

that extends therebetween. The rib 79, with 
the Section in the closed position, engages the 
opening between the nullion flanges 52 and 53 to 
form an interocking Wind-proof joint. A hori 
Zontally positioned top and bottom cross piece T2 
and T3 respectively, each having a Z-shaped cross 
Section, extends between the end pieces 6 and 
6. Each of the cross pieces 2 and 73 includes 
a, pair Of parallel fangeS A; ad i 5 that externi 
outwardly in opposite directions and in unequal 
distances from a connecting web G as may best 
be seen in Figure 4. Flange it, which is of Sone 
What greater depth than flange 3, projects out 
Wardly from Section and has its rearward face 
disposed a Slight distance in from the sill fiange 
i 6 and header flange 3i. The fanges 75 extend 
inwardly toward one another, and have their for 
Wardly disposed faces in vertical alignment with 
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6. 
the forward face of the lip 65 and rib 69 to serve 
as supports to prevent the rearward movement 
of the pare i . 
For movably supporting the section a down 

fUrned i-Shaped member 7 that includes a Ver 
tical and horizontal arm 78 and 79 respectively, 
is affixed by Welding to the upper edge of CrOSS 
piece flange fl at each end thereof. Rotatably 
Supported from the airn 8 by a horizonta Shaft 
3. that engages both members is a roller 8 which 
traves along the upper face of the channel Web 
3 as best seen in Figures 4 and 5. To prevent 
the novable Section from rattling or vibrat 
ing, a Second dwyn-turned L-shaped member 82, 
having a vertical and horizontal arin 83 and 84 
respectively, is disposed inwardly from each of 
the L-shaped neithers. and Secured to the 
upper edge of the iiange 74 by Welding. A hori 
ZOntally positioned elongated rectangular Spring 
85, preferably of Phosphor bronze, and having a 
central gortion 35 that fits against the forwardly 
disposed face of the arm 83, is affixed thereto by 
a rivet that eingages both Inenbers. An out 
Wardly disposed portion. 83 of the Spring is bent 
to CCIntact the for Ward face of the heade fange 
23 and the inwardly disposed spring pcrtion 89 
is likewise belt to contact the rear Ward face of 
the fange 3 i . 
Supported at each end of the novable section 

i frOn the OVW er ettige of fange i 4, as may best, 
be seen in Sigures 7 and 8, is a rear Wardly ex 
tending upturned i-shaped member 9 having 
a Vertical and horizontal arm 9 and 92 respec 
tively. A. Substantially horizontal elongated rec 
tangular Phosphor bronze Spring 93 is affixed to 
the forward face of the arm 92 by a rivet 94 and 
with one end portion 35 of the spring bent rear 
Wardiiy ?O CONItact the for Ward face of the fange 
i? and the opposite end portion 93 likewise is bent 
to contact the rearward face of flange S. Thus 
it Will be sea that by the use of the Springs 
83 and 93 any rattling or vibration of the moy 
able Section is eliminated. 

It should be understood that other means Inay 
be utilized to restiain any ratting or vioration 
of the movable Section ii in place of the springs 
85 and 33. Thus, in Figures 10, 11 and 12 there 
is SkoWin a roller element 2 rotatably mounted 
by a vertical pin a f, which pin is secured at, its 
lower end to the forward face of the an 92 
of the cross piece 3. This roller element 2 
Will preferakly be formed of natural or synthetic 
rubber and Will have a diameter equal to or only 
slightly Sinale; than the horizontal distance sep 
arating the forward and rearward faces of the 
fiange 6, as shown in Figure 12. Hence, at all 
times the periphery of the roller element, 2 
Will ba i egagenent With one of these fages 
Whereby a piirality of these roller elements may 
be Substituted for the plurality of Springs 85 and 
93 as ratting preventing means. It should also 
be noted that these roiler elements 2 are shown 
mounted only on the lower cross piece i3 and 
not on the upper cross piece 2, inasmuch as it, 
has been found possible to eliminate ratting of 
the novable section by employing roller elements 
Or Spri gS CE die OVSye’º CroSS piece aloite. 

In order tihat the slidable section may not 
be opened fr'Oïm the GuitSide by thieve:S Or Would 
be reSpaSSecS, a C-Onventional lock is affixed 
in a convenient location on the end piece 6 as 
best seen in Figure 2, a bolt . . . that may be 
actuated by a handle 4 83 Slidably engages a cylin 
drical receptacle 3 that is rigidly affixed in a 
horizontal position to the vertical jamb flange 42. 
Such a locking mechanism permits the slidable 
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section to be placed in the open position only 
from the interior of the roorn or building in which 
my windoW is located. 
As the section is the only porticil of Yiy 

window adapted for being moved, a rectangular 
screen 34 Inay be inserted in Vertical alignment 
With the pane 54 between the interior faces of 
the side jamb J and mullion A. The screen is 
provided with the usual wire mesh body 25 in 
a rectangular frane S8 that on three Sides is 
preferably for nad from flat inetal strip A and 
on the fourth side. With an in Wardly extending 
flange ? 98. C}n the reat'Wardly extending edge of 
fange i 8 are Several books í 9 that may be 
formed froi either wire or strap and are used 
to engage the muliion fange 32 as besi See in 
Figure 2. The screen 3 is put in place by hav 
ing the hooks 3 engage the flange 52 With the 
screen fiange 33 situated adjacent to the Yullion 
web 5. The three sides of the frare 63 are 
disposed against the interior faces of Six Step 
2, side janab Ji, and header ai'in 33, and held 
thereen by a number of Zachine sCraws thaº 
engage both the Screen frarie and Wido W 23 
bers. It will be noted that Suci: Screeing B.S. 
the advantages of ease of installation and Te 
nnoval, being relatively Saall in size and light in 
weight, and requiring a mirirua of Storage 
Space. 

In the installation of my Window, aí opening 
Sufficiently arge to recaeive the framle Fºº is left 
in the Studding 3i the Wall With Suitable croSS 
framing for the window's Support. Blocking is 
in Serted beëWj een the Studs and the exteriO3 fä32 
of the side jambs J and J” and the window Se 
cused thereto by driving Iails through Openings 
(not snown) provided in each of the Side jani S. 
With the window frarine F in place the sheet 
Weather-proofing inaterial used in tine c0:nStruc 
tion of the building is brought downwardiy to 
this horizontal line formed at the junction of 
the header riser 25 and step 27, where it inay 
be easily cut by the use of a sharp instrument. 
The balance of the exterior portion of the Wall 
section is now constructed, With the Outer Sui 
face of the illished Wall being forwardily disposed 
froi the exterior face of the riser 28. It Will be 
apparent that jinWard seepage cf Water from tih3e 
cutter surface of the waii is impossible due to 
the upwardly extending riser 25 and the sheet 
Weatier-proofing material used in the Wall con 
struction lapping over it. Along the side jaribs 
J and J' the iianges 43 overlap the blocking ma 
terial as does the sheet weather-proofing nate 
rial and an exceptionally Weather-tight construc 
tion is thus secured. The downwardly extending 
sili fange 22 insures that any Water Or AloistiUre 
accumulating on the sili S will flow to the ex 
terior surface of the window Supporting Wali 
structure, rather than under the Sill cap 2. AS 
the sill S is radie integral With the frane i, a 
more economical as well as weather-proof win 
dowy cGnstruction is a SSUared by the Se of my 
'WindoW. 
The operation of my window when installed is 

extremely simple, as its only moving part is the 
section f f. It will be seen in Figure 3 that with 
section í i in the closed position a wind and 
weather-proof joint is secured not only at the 
mullion M, by the end piece rib interlocking 
between the mullion flanges 52 and 53, but that 
the same result is achieved at the side jamb J as 
the fange 64 engages the opening between the 
section and fianges 62 and 63. 
Movement of the section if requires little 
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8 
manual effort due to the Section being rotatably 
supported on each end by a roller 8 that travels 
along the upper surface of header web 3.0, as best 
seen in Figure 5. The junction of the movable 
Section it with the inner portion of the head 
member H is substantially wind-proof due to the 
overlapping of the section , flange 74 with the 
header fiange 3. Although for the purpose of 
clarity a substantial distance is shown in Figure 
4 between the forwyard face of the fange 3 and 
the rearward face of the flange 74, in actual prac 
tice this is a very Snug fit. 
As the section f is moved back and forth, the 

Springs 85 and 93, shown in Figures 5 through 8 
will be at all times in slidable contact with the 
vertical faces of the cross pieces 2 and 73 So as 
to restrain any rattling thereof within these 
croSS pieces. With this arrangement, there is 
absolutely no binding tendency between the mov 
able Section and these croSS pieces. The Sane 
results inay also be accomplished by use of the 
roller elements 2 shown in Figures. 10, and 
12. With respect to these roller elements, it; will 
be realized that their supporting shafts need 
not have their axes on a common vertical plane 
extending parallel to the cross piece 3, but 
rather these shafts may be nutraliy offset from 
such plane whereby a certain roller or rollers will 
be engageable with only one of the interior vei 
tical faces of the cross piece while the other 
roller or rollers Will be engageable with the oppo 
Site Vettical face. It Will also be apparent that 
the lateral positioning of the shafts A may 
determine whether the external surface of the 
vertical fiange 6 will slidably engage the interior 
Vertical Surface of the cross piece 3 adjacent 
thereto. 
Although I have shown the preferred form of 

iny invention as particularly adapted for window 
Construction, it will readily be apparent that by 
replacing the transparent panes i 4 and i with 
an opaque material, a slidable door may be ob 
tained. it will also be apparent that due to the 
unique construction of the head member H it 
inay be used Separately fron the window as a 
Support for hanging slidable doors or windows. 
While the apparatus herein shown and de 

Scribed is fully capable of attaining the objects 
and providing the advantages hereinbefore men 
tioned, it is to be understood that it is merely 
illustrative of the presently preferred form of 
iny invention, and that I do not mean to limit 
iny Self to the details of construction or design 
herein shown, other than as defined in the ap 
pended claims. 
This application is a continuation-in-part of 

patent application Serial No. 732,946 filed by me 
March 7, 1947 and bearing the same title as this 
application which has been abandoned. 

A claim: 
1. A window structure which includes: a sub 

stantially rectangular frame provided with a 
head member and a sill member; a horizontally 
extending upper guide member of substantially 
J-sha-ped cross Section, formed on said head mem 
ber; a longitudinally extending lower guide 
member of inverted J-shaped cross section 
formed On Said sill member; a substantially rec 
tangular Section situated within the confines of 
Said frame; a plurality of downturned --shaped 
members affixed to the upper portion of said sec 
tion, with each of Said members having an arm 
that projects downwardly into said upper guide 
member; a plurality of rollers, with each of said 
rollers situated within the confines of said upper 
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guide member and rotatably supported from one 
of Said arms, Said rollers movably connecting 
said section to said upper guide member whereby 
said Section may be moved horizontally in Said 
frame; - a, plurality of upturned L-shaped " mem 
bers affixed to the lower portion of said section, 
with each of said members having an arm that 
extends upwardly into said lower guide member; 
and a plurality of transversely extending springs, 
with each of said springs supported by one of 
Said arms, and slidably engaging the interior ver 
tical Surfaces of Said lower guide member to 
restrain lateral movement of said section. 

2. A window structure which includes: a sub 
Stantially rectangular frame provided with a 
head member and a sill member; a horizontally 
extending upper guide member of substantially 
J-shaped cross Section formed on said head 
member; a longitudinally extending lower guide 
member of inverted J-shaped cross section 
formed on Said Sill member; a substantially rec 
tangular section situated within the confines of 
said frame, with said section having upper and 
lower horizontal members of angular cross sec 
tion complementary to said upper and lower 
guide members to form substantially overlapping 
joints with Said guide members so as to wind 
proof the joints; a plurality of longitudinally 
Spaced downturned L-shaped members affixed to 
the upper portion of said frame, with each of 
Said members having an arm that projects 
downwardly into Said upper guide member; a 
plurality of rollers, with each of said rollers 
Situated within the confines of said upper guide 
member and rotatably supported from one of 
Said arms, with said rollers movably connecting 
Said Section to said guide member; a plurality of 
upturned L-shaped members affixed to the lower 
portion of said section, with each of said mem 
bers having an arm that extends upwardly into 
each lower guide member; and a plurality of 
transversely extending springs, with each one of 
Said Springs being supported by one of said arms, 
and Slidably engaging the two interior vertical 
surfaces of Said lower guide member to restrain 
lateral movement of said section. 

3. A Window Structure which includes: a sub 
stantially rectangular frame provided with a 
head member and a sill member; a horizontally 
extending upper guide member of substantially 
Jº-Shaped croSS section formed on said head mem 
ber; a longitudinally extending lower guide 
member of inverted J-shaped cross section formed 
On Said Sill member; a substantially rectangular 
Section situated within the confines of said frame, 
with said Section having upper and lower hori 
zontal members of angular croSS Section that 
form substantially overlapping joints With said 
guide members So as to Wind-proof the joints; 
a plurality of longitudinally spaced down-turned 
L-shaped members affixed to the upper portion of 
said section, with each of said members having a 
roller rotatably mounted thereon, Said rollers 
movably connecting Said Section to Said upper 
guide member for horizontal movement in Said 
frame; a, plurality of upturned L.-shaped mem 
bers affixed to the lower portion of Said Section 
with each of said members having an arm that 
extends upwardly into said lower guide members; 
and spring means affixed to a portion of Said 
L-shaped members affixed to the upper portion 
of said section and on all of said L-shaped men 
bers affixed to the lower portion of Said section, 
with said spring means engaging the interior 
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10 
vertical Surfaces of said guide members to re 
strain lateral movement of said section. - 

4. A Window structure which includes: a Sub 
Stantially rectangular frame formed with a head 
member, a sill member and two end members 
that have a mullion intermediately positioned 
therebetween With said frame having an upper 
horizontally extending guide member of J-shaped 
CrOSS Section formed on Said head member and a 
lower guide member of inverted J-shaped cross 
Section formed on Said sill member; a rectangu 
lar section situated within the confines of said 
frame, With said Section having upper and lower 
members of angular cross section complementary 
to said upper and lower guide members to form 
Substantially overlapping joints. With said guide 
members so as to wind-proof the joints, said 
upper and lower members being connected by 
vertical end pieces; roller means affixed to the 
upper portion of said section and engaging said 
upper guide member to movably Support Said Sec 
tion therefrom; a plurality of longitudinally ex 
tending springs affixed to both the top and bottom 
of said Section, With each. One of Said SpringS be 
ing situated within the confines of one or the 
other of Said guide members and Slidably engag 
ing the vertical walls thereof to restrain rattling 
and lateral movement of said section; and Seal 
ing means formed on Said vertical end pieces of 
Said Section. Which are adapted to engage one 
of Said end pieces of Said frame and said mullion 
when said section is in the closed position to 
form a Substantially Wind-proof joint. 

5. A window structure Which includes: a Sub 
stantially rectangular frame provided With a head 
member and a sill member; a horizontally ex 
tending upper guide member of Substantially 
„l-shaped cross Section formed On Said head mem 
ber; a longitudinally extending lower guide mem 
ber of inverted J-shaped CrOSS Section formed on 
said sill member; a Substantially rectangular 
section situated Within the confines of Said 
frame; a plurality of down-turned l-shaped 
members affixed to the upper portion of Said 
Section, With each of Said members having an arm 
that projects downwardly into said upper guide 
member; a plurality of rollers, with each of Said 
rollers situated within the confines of Said upper 
guide member and rotatably Supported from One 
of said arms, said rollers movably connecting said 
section to said upper guide member whereby said 
section may be moved horizontally in Said frame; 
a horizontally extending arm formed on the 
lower portion of said section, said arm extending 
below said guide member; and a resilient roller 
element mounted upon said arm for rotation 
about a vertical axis, the periphery of Said roller 
element being engageable at all times with at 
least one of the vertical interior Surfaces of Said 
lower guide member So as to restrain lateral 
movement of said section. 

6. A window structure which includes: a sub 
stantially rectangular frame provided with a head 
member and a sill member; a horizontally ex 
tending upper guide member of Substantially 
J-shaped cross section formed on Said head 
member; a longitudinally extending lower guide 
member of inverted J-shaped croSS Section formed 
on said sill member; a substantially rectangular 
section situated within the confines of Said 
frame, with said section having upper and lower 
horizontal members of angular croSS Section com 
plementary to said upper and lower guide mem 
bers to form substantially overlapping joints 
with said guide members so as to wind-proof the 
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jQiats; a plurality of longitudinally spaced down 
turned L-shaped megabe's affixed to the 2pper 
portion of said fFarae, with each of said members 
having an arm that, projects downwardy into 
said upper guide member; a plurality of reliers, 
With each of Said roilers situated within the 
eQEnfines of said uppe guide aember and rotat 
ably supported fron one of said arms, with said 
rollers movably supporting said section from said 
guide. Janeinber; a horizontally extending arm 
formed on the lower portion of Said section, said 
arm extending below said guide raember; and 
a resilient roller element mounted upon said 
arm to rotate, about a vertical axis, the periphery 
of said roller element being engageable at all 
ties. With at least one of the Vertical interior 
surfaces, of said lower guide member so as to 
1'estrain lateral movement of said section. 
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7. A window structure which includes: a sub 
stantially rectangular frame provided with a 
head member and a sill member; a horizontally 
extending upper guide member of substantially 
J-shaped cross section formed on said head men 
her; alongitudinally extending lower guide men 
ber of inverted J-shaped cross. section formed on 
Said, Sillaeinber; a Substantially rectangular see 
tion situated. Within the confines of said frame; a 
plurality of downturned L-shaped members af 
fixed to the upper portion of said section, with 
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each of said members having an arm that pro 
jects, downwardly into said upper guide member; 
a plurality of rollers, with each of Said rollers 
Situated. Within the confines of said upper guide 
member and rotatably supported from one of 
Said arms, said rollers movably connecting, said 
Section to said upper guide member whereby said 
Section may be moved horizontally in said frame; 
a horizontally extending arm formed on the lower 
portion of said section, said arm extending below 
said lower guide member; and a transversely ex 
tending guiding element Supported by Said arm 
and being engageable at all times with at least 
one of the vertical interior surfaces of said lower 
guide. member. So as to restrain lateral movement 
of Said Section. 

WILLIAM. C. WATKNS. 
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