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This invention relates to casement WindoW 
operators of the type in which a pivotally mount 
ed window controlling lever is actuated by a 
crank operated worm gear that engages a worm 
gear sector carried by the window operating 
lever and more particularly the invention re 
lates to an improvement in such operators that 
Will provide a tight anti-rattling engagement be 
tWeen the crank operated Worm and the Worm 
gear sector upon the window operating lever and 
also compensate for Wear during the life of the 
Operator. 
An object of the invention is to provide a case 

ment Window operator of new, novel and practi 
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cal construction. 
Another object of the invention is to provide 

a window controlling device of the crank operated 
type employing a Worm and Worm gear Sector 
having improved means for maintaining the 
WOrin and Worm gear Sector in tight fitting and 
wear compensating relation with each other. 
Another object of the invention is to provide 

a new and improved construction for casement 
window operators of the type employing a crank 
Operated Worm and Worm gear Sector in which 
the operating parts are movably supported upon 
wear resisting bearings of new and novel design. 
A further object of the invention is to provide 

a new and improved assembly for mounting a 
crank operated Worm in a die cast housing of 
relatively softer metal. - 
Another object of the invention is to provide 

a new and novel mounting of a casement window 
controlling lever by means of which the window 
operating lever may be conveniently and ex 
peditiously assembled in cooperating relation 
With a crank Operated Worm carried by a Sup 
porting housing. 
Other objects and advantages of the invention 

Will be in part evident to those skilled in the art 
and in part pointed out hereinafter in connec 
tion. With the accompanying drawing, wherein 
there is shown by Way of illustration and not of 
limitation, preferred embodiments thereof. 
In the dra Wing, Wherein like numerals refer 

to like parts throughout the several views; 
Figure 1 is a fragmentary, sectionalized plan 

View showing an assembled operator constructed 
in accordance with one aspect of the invention, 

Figure 2 is a vertical, sectional view taken along 
line II-II of Figure i looking in the direction 
of arrows, and showing a portion of a window, 

Figure 3 is a side elevation in section taken 
along the axis of the crank operated worm, and 
also showing a portion of a window, 

(C. 268-19) 
Figure 4 is an end elevation partially in Sec 

tion showing the manner of mounting the crank 
Operated Worm upon the housing, 

Figure 5 is a fragmentary view showing a pre 
assembly of the window operating lever and its 
bearing forming member, and 
Figure 6 is a fragmentary, sectionalized view 

showing details of a modified form of the inven 
tion. . . . 

In the art to which this invention pertains it 
has always been a problem to provide an oper 
ator for casement windows which will give posi 
tive control of the window in all positions whether 
opened or closed and which will, at the same 
time, be free of any rattling such as might be 
occasioned by a slight breeze, particularly when 
the window is slightly opened for ventilation. 
It has also been a problem in connection with 
window operators of the type employing a crank. 
Operated Worm and worm gear sector to pro 
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vide means to compensate for wear such as oc 
curs between the crank operated worm and the 
WOrin gear Sector that is customarily provided 
upon the window controlling lever. One prior 
attempt at the solution of the above difficulties 
is evidenced by United States Patent No. 1,539.- 
549 to Edward H.Ellison, in which there is shown 
the combination of a crank operated worm and 
a lever Operating Worm gear sector in which the 
Crank Operated Worm is loosely mounted in the 
Supporting housing and is biased into close fit 
ting engagement with the worm gear sector by 
means of a Spring that exerts a sidewise thrust 
upon the Worm. This arrangement is open to the 
objection that since the crank operated worm 
must exert its operating force in a small radius 
or lever arm, a mounting thereof in accordance 
With the teaching of the above patent, provides 
an impractical mechanical construction which 
cannot effectively prevent rattling in the oper 
ator. In other words if a rattling of the window 
is to be avoided, it will be apparent that the 
window controlling lever arm must cooperate 
With an immovable worm as it is at the worm 
Where any rattling motion imparted to the win 
dow operator lever arm must be stopped. 
As distinguished from the above, the present 

invention contemplates a mounting of the Win 
dow controlling lever arm upon a movable sup 
port which may be permanently adjusted so as 
to bring the gear sector carried thereby into close 
fitting, anti-rattling relation with the crank op 
erated Worm or be resiliently mounted so as to 
maintain this close fit and at the same time 
automatically compensate for wear between the 
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lever arm operating gear sector and the Crank 
operated Worm during the life of the operator. 

For the purpose of illustration, the invention 
is shown as embodied in an all metal operator 
of the type commonly used With metallic case 
ment windows and sashes, such as are formed 
from Standard Z-bar Stock. Devices of the type 
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illustrated are generally used With casement Win 
dows having inside Screens and they are, there 
fore, commonly referred to by the trade as un 
derScreen operators. 
Reference is now made to the drawing, where 

in the operator is shown as having a housing, 
designated by the numeral (), that is adapted 
to be permanently Secured upon a CaSennent Win 
dow frame by means of suitable screws 2. 
The operator housing has an internal cavity 
3 into which the pivotal end of a windoW oper 

atting lever arm is adapted to extend. Ad 
jacent the cavity 3 and under the housing 0 
the casement window frame is provided with 
a slot 5 through Which the Window operating 
lever 4 projects to engage the casement win 
dow. The operator housing is shown as hav 
ing an angularly disposed Worm 6 journalled 
therein that engages a worm gear sector f7 
formed upon and concentric to the axis of the 
Winod operating lever arm 4. At the outer 
end of the Worm 6 there is a suitable crank 
8 by means of which an operating force may be 

imparted thereto. 
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The window operating lever arm 4 is shown 
as pivotally mounted upon a stub shaft 9 that 
is carried independently of the housing 0 by 
means of a movable clevis-like bearing forming 
member 28. This bearing forming member has 
parallel extending ears 2 between which the 
Stub Shaft 9 and the pivotal end of the WindoW 
Operating lever arm 4 are secured. In addition 
to the ears 2 the clevis-like bearing forming 
member 2 also carries a pair of hook-like ex 
tensions 22 that are adapted to interlock with 
an abutment 23 carried by the housing 0. AS 
Sociated with the bearing forming member 20 
and interposed between it and an end Wall of 
the housing it there is a relatively stiff leaf 
Spring 24 that exerts a pressure upon the clevis 
like bearing forming member 20 which Will hold 
the hook-like extensions 22 thereof into inter 
locking relation with the abutment 23 and at 
the Same time bias the bearing forming mem 
ber 28 toward the Worm 6 and thus hold the 
WOrin gear Sector of the Window operating 
lever arm 3 into tight and anti-rattling en 
gagement with the Worm 6. 
At this point it should be pointed out that the 

abutment 23 is provided with rounded opposite 
Surfaces and that the undercut portion of the 
clevis-like bearing forming member 20, desig 
nated by the numeral 25, has tapering sides that 
will tend to maintain a tight interlocking fit 
between the abutment 23 and the clevis-like 
bearing forming member 26 in all of its adjust 
able positions. As a result of this latter feature 
the adjusting movements of the bearing forming 
member 23 Will be in a short arc about the abut 
ment 23. However, since these movements of 
the clevis-like bearing forming member 2 will 
be of small magnitude, the pivotal axis of the 
Window operating lever arm 4 may be said to 
move substantially along a straight line transverse 
to the axis of the Window operating lever arm 
A. 
In addition to the hook-like extension 22 the 

bearing forming member 20 is also provided with 

Winich is of hard bearing metal. 

an oppositely disposed extension 26 that is 
adapted to engage the end Wall of the housing 
fe where it will function to retain the leaf spring 
24 in an operative position with respect to the 
bearing forming member 20 and at the same 
time act as a stop to prevent any extreme dis 
placement of the bearing forming member 20 
against the action of the Spring 24 which might 
result in a disengagement of the worm 6 and 
the Worm gear sector 7. 

Before passing on to the remaining figures of 
the drawing, it should also be pointed out that 
the stub shaft 9 is provided with an intermediate 
portion of relatively large diameter upon which 
the Window operating lever arm 4 is journalled. 
This provides a large bearing Surface for the 
lever arm 4 and results in a long wearing life 
between these parts. 
Upon referring to Figure 2 of the drawing, it 

will be seen that the housing O has an inter 
mediately spaced Wall or partition 27 which to 
gether with the top wall thereof provides a pair 
of spaced walls between which the clevis-like 
bearing forming member 20 is adapted to freely 
slide. The top wall of the housing to and the 
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intermediate wall or partition 27 are cut away 
as at 28 and 29 So as to provide clearance for 
the extending ends of the stub shaft 9. As 
shown in this figure of the drawing, the inter 
mediate partition of the housing f O also has 
an Opening 3 immediately below the extending 
ends of the hook-like portions 22 of the bearing 
forming member 20. This opening 30 in the 
partition 27 permits a portion of one of the 
hook-like projections 22 to be bent, as will here 
inafter appear, to more firmly secure the parts 
against accidental displacement due to any ab 
normal application of force either through the 
window operating lever arm 4 or the crank 
arm f8. 

Reference is now made to Figs. 3 and 4 of the 
drawing, wherein another important aspect of 
my present invention is illustrated. These fig 
Ures of the drawing show the manner in which 
the crank operated worn of the operator mech 
anism is Secured upon and journalled in the op 
erator housing (). For this purpose the hous 
ing 9 is shown as provided with a diagonally dis 
posed cylindrical bore 3 into which the worm 
6 is adapted to be snugly fitted. It will be un 
derstood that the disposition of this bore may 
be at any angle. However, since the diagonal 
disposition has met with favor in the trade, it 
is here shown in the latter position. The teeth 
of the Worm 6 are formed integrally upon a 
Shaft 32 having a diameter corresponding to the 
root diameter thereof. At the inner end of the 
shaft 32 there is a short extension 33 that is 
adapted to extend into a recess at the end of 
the bore 3 where it engages a step bearing 34 

At the other 
end of the worm 6 and surrounding the shaft 
32 there is a cylindrical sleeve 35 that is adapted 
to fit tightly in the bore 3 of the housing O 
and provide a hard metal bearing for the shaft 
32 at this point. At its inner end the sleeve 35 
contacts the end of the spiral teeth of the Worm 
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16 and at its Outer end it is engaged by a hard . 
metal washer. 36 which also surrounds the shaft 
32. The Washer 36 is engaged by an endwise 
pressure exerting. means in the form of a spring 

70 

washer 3 and at the outside of the Spring washer 
3 there is a Second innovable washer 38 of 
somewhat larger outer diameter. This larger 
washer 38 is secured against an annular shoulder 75 
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formed at the Outer end of the bore 3 by a 
peening over of the housing fo as at the point 
39. With this arrangement, it will be seen that 
the Worm 6 will be firmly held in the bore 3 
of the housing to between hard metal bearing 
Surfaces formed by the step bearing 34 and the 
sleeve 35 and as a result the housing 0, which 
in its preferred form is constructed of a relatively 
Softer die cast metal, will be protected against 
wear. At the outer end of the shaft 32 there 
is a Splined portion 40 upon which the crank arm 
8 is fitted. For securing the crank arm 8 
upon the shaft 32 there is also shown a set-screw 
4 the end of which is adapted to project into an 
undercut portion 42 of the shaft 32. In as 
sembling the parts last above described, the worm 
f6 with the cylindrical sleeve 35 are placed in 
the bore 3 and the washers 36 and 38 together 
With the Spring Washer 37 are applied thereto 
as shown in Fig. 4 of the drawing. After the 
parts have been placed in the position here ill 
lustrated, pressure is applied to the Washer 38 
Sufficient to compress the Spring washer 37 and 
as a final operation the end 39 of the housing 
0 is peened over as shown in Fig. 3 of the draw 

ling. 

As illustrated in Fig. 5 of the drawing, the 
window operating lever arm 4 and the remov 
able bearing forming member 20 are adapted to 
be preassembled prior to their insertion into the 
cavity 3 of the operator housing 0. This pre 
assembly consists in springing the ears 2 f of 
the bearing forming member 20 over the reduced 
ends of the shaft 9 and a peening over of these 
ends so as to tightly secure the shaft 9 in the 
bearing forming member. When the parts are 
thus assembled and the bearing forming mem 
ber 20 is positioned upon the operating lever arm 
4 as shown, the Outer end of the rack 7 of the 

lever arm 4 can first be placed in meshing re 
lation with the worm 6 after which the member 
2 with the spring 24 can be moved into the 
housing () to place the hook-like extensions 22 
thereof into interlocking relation with the abut 
ment 23. In this figure of the drawing, it will 
be noted that the lowermost hook-like extension 
22 of the bearing forming member 20 has a Small 
cut 43 that extends into its Outer edge so that 
a small portion thereof designated by the nu 
neral 44 may bent down into the cavity 30 as 
is clearly illustrated in Fig. 2 of the drawing. 
This bending down of the portion 44 on the ear 
22 as described provides a further means which 
in conjunction with the opening 30 will func 
tion to secure the bearing forming member 20 
against accidental displacement of the housing 
fe after the parts are finally assembled. 
At this point it will be noted that the arcuate 

worm gear portion of the Operating lever arm 
i4 is provided with an undercut 45 that provides 
a clearance for the abutment 23 when the op 
erating lever arm 4 is in its window closed po 
sition. As a result of this undercut 45 it Will 
be seen that the overhanging portion of the 
arcuate worm gear sector 7 will also interlock 
With the abutment 23, and thus provide an ad 
ditional factor of safety against the operating 
lever arm 4 being displaced from the housing 
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0 by the application of any abnormal force. 
Reference is now made to Fig. 6 of the draw 

ing, wherein a modification of the invention is 
illustrated. As shown in this embodiment the 
invention contemplates a substitution of an ad 
justable set-screw 46 for the resilient leaf spring 
24 hereinabove described. With this embodi 

3 
ment of the invention, the bearing forming mem 
ber 20 will be of substantially the same physical 
construction as that previously described. How 
ever, it will be understood that the Small cut 43 
in the hook-like extension 22 of the bearing 
forming member 20 may be dispensed with as 
the set-screw 46 will effectively function to retain 
these extensions 22 in interlocking relation with 
the abutment 23. When the device is provided 
With a set-screw 46 in this manner adjustments 
may be made during the life of the operator 
which will take up any wear that may occur 
between the worm 6 and the worm gear sector 

and as a result the device can in this way be 
adjusted as frequently as is required to main 
tain a tight fitting and anti-rattling connection 
between the worm 6 and the worm gear sector 

. 
While I have, for the sake of clearness and in 

order to disclose the invention so that the same 
can be readily understood, described and illus 
trated Specific devices and arrangements, I de 
Sire to have it understood that this invention 
is not limited to the specific means disclosed, but 
may be embodied in other ways that will suggest 
themselves to persons skilled in the art. It is 
believed that this invention is new and it is de 
Sired to claim it. So that all such changes as come 
Within the Scope of the appended claims are to 
be considered as part of this invention. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is 

1. In a casement window operator of the char 
acter described the combination of a housing of 
Soft metal, Said housing having a cavity into 
Which a Crank operated Worm is disposed, a case 
ment window controlling lever arm having an 
integrally formed worm, engaging gear sector 
concentric to its axis adapted to extend into 
the Cavity of said housing and engage said Worm, 
a removable clevis-like member forming a wear 
resisting bearing upon which said lever arm is 
pivotally mounted, an abutment located within 
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the cavity of said housing, a hook-like extension . . 
carried by said clevis-like member adapted to 
engage Said abutment, and means operating up 
On Said clevis-like member for holding said hook 
like extension in engagement with said abut 
ment and simultaneously biasing said clevis-like 
member with said lever arm and its worm gear 
Sector into engagement with said crank operated 
Worm, whereby said casement window controlling 
lever arm will be movably supported put of wear 
engaging relation to the walls of said soft metal 
housing. . 

2. In a Window operaing device of the character 
described, the combination of a lever arm sup 
porting housing, a lever arm having a pivotal 
axis at Cne end with an arcuate gear sector con 
Centric to its pivotal axis, a worm gear carried 
by Said housing adapted to engage and cooperate 
With the gear sector upon said lever arm, a bear 
ing forming member carried by said lever arm 
and providing a removable pivotal support for 
Said lever arm adapted when secured in said 
housing to retain the gear sector upon said lever 
arm in COOperating relation With the Worm car 
ried by Said housing, said lever arm and said 
bearing forming member being removable from 
Said housing as a unit for the purpose of dis 
assembly when said lever arm is in a Window 
Open position with respect to said housing, a re 
taining abutment carried by said housing and 
means carried by said lever arm forming a direct, 
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abutment and said lever arm to prevent removal 
of Said lever arm and said bearing forming men 
ber from said housing when said lever arm is in 
its window closed position. 

3. In a Window operating device, the combina 
tion of an enclosing housing having a crank op 
erated worn gear at one end and an oppositely 
disposed end wall, an abutment extending trans 
Weisely of said housing between said worm gear 
and said end wall, a pivotally mounted lever arm 
having a Worm engaging gear sector adapted to 
engage the crank Operated Worm. Within Said 
housing, a movable bearing forming member up 
On Which Said lever arm is pivotally mounted, 
Said bearing forming member having an exten 
Sion adapted to interlock with the abutment ex 
tending transversely of said housing, and means 
cooperating With the end wall of Said housing 
for holding the extension upon said bearing 
forraing member in interlocking engagement 
With the abutment of Said housing and main 
taining the gear sector upon said lever arm in 
engagement with said crank operated worm. 

4. in a window operating device, the combina 
tion of an enclosing housing having a crank op 
erated Worx gear at one end and an oppositely 
disposed end Wall, an abutment extending trans 
versely of Said housing between said worm gear 
and said end wall, a pivotally mounted lever arm 
having a Worn engaging gear Sector adapted to 
engage the crank Operated worm. Within Said 
housing, a novable bearing forming member up 
on winich said lever arm is pivotally mounted, 
Said bearing forning meinber having a hook-like 
extension adapted to engage the abutment ex 
tending transversely of Said housing, and a 
Spring means interposed between Said bearing 
forming iember and the end wall of said hous 
ing for biasing the hook-like extension upon said 
bearing forming member into hooking engage 
ment with the abutment of said housing and 
maintaining the gear sector upon said lever arm 
in engageKient with said crank operated worm. 
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5. In a casement window operator, the combi 
nation of a housing having a crank operated 
WOrni journaled at one end and a transversely 
extending abutment located in spaced relation 
therewith, a, renovable unitary assembly com 
prising a Window controlling lever arm having 
a gear sector adapted to cooperate with the Worm 
Within said housing and a bearing forming mem 
ber having an extending portion adapted to in 
terlock with and pivotally connect said bearing 
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forning member with the transversely extending 
-abutment in said housing, whereby said unitary 
aSSembly Cornprising the lever arm and the mov 
able bearing forming member may move laterally 
while being held against displacement from said 
housing, and raeans carried by said housing and 
engaging said bearing forming member for re 
taining the extending portion thereof in inter 
locking engagement with the transversely ex 
tending abutinent of Said housing and imparting 
lateral novement to Said bearing forming mem 
ber, whereby the Worm gear Sector of Said ever 
arm will be held in cooperating relation. With 
said Worial gear. 

6. In a ca.Seineint Window operator, the com 
bination of a housing having a crank operated 
worm journaled at One end and a transversely 
extending abutment located in Spaced relation 
therewith, a removable beating forming member 
having a hook-like extension adapted to inter 
lock with said abutment when placed within said 
housing, a Window controlling lever arm pivot 

2,214,280 
ally mounted upon and carried by said remov 
able bearing forming member, and spring means 
Within Said housing for holding the hook-like 
extension upon said bearing forming member in 
interlocking engagement with said abutment and 
imparting a pivotal movement of said bearing 
forming member about said abutment, whereby 
the Worm gear sector of Said Window controlling 
lever arm Will be biased into cooperating en 
gagement With the crank operated Worm jour 
naled in Said housing. 

7. In a casement window operator, the com 
bination of a window operating lever having a 
WOrm gear Sector at its pivotal end, a bearing 
forming member having spaced ears between 
Which the Worm gear sector carrying end of said 
Operating lever is pivotally mounted, a housing 
having Spaced parallel walls slidably engaged by 
the Spaced ears of said bearing forming member, 
a Crank Operated. Worm within said housing 
adapted to mesh with the gear sector upon said 
operating lever, an abutment extending trans 
Versely between the parallel walls of said housing 
and Spaced from Said crank operated worm, an 
abutment engaging extension upon said bearing 
forming member adapted to engage said abut 
ment and permit movement of said bearing 
forming member about said abutment as a full 
Crun, and Spring means within said housing ex 
erting a force upon said bearing forming mem 
ber at a point radial with respect to said trans 
Versely extending abutment, whereby the gear 
Sector of said operating lever will be held in op 
erative and Wear compensating relation with said 
crank operated worm. 

8. In a casement window operator, the com 
bination of a window operating lever having a 
WOrm-gear Sector at its pivotal end, a bearing 
forming member having spaced ears between 
Which the Worm gear sector end of said operating 
lever is pivotally mounted, a housing having 
Spaced parallel walls slidably engaged by the 
Spaced ears of said bearing forming member, a 
crank operated worm carried by said housing 
adapted to mesh with the gear sector upon said 
Operating lever, a fulcrum forning abutment 
extending transversely between the spaced walls 
of said housing, said abutment being disposed in 
Spaced relation with said crank operated worm 
and Substantially in line with the axis about which 
Said operating lever pivots, means carried by said, 
bearing forming member adapted to engage said 
fulcrum forming abutment and limit the move 
ment of Said bearing forming member to a sub 
Stantially lateral path, a Spring means disposed 
Within said housing and engaging said bearing 
forming member for imparting movement to said 
bearing forming member about said abutment as 
a fulcrum, and means carried by said bearing 
forming member for retaining said spring means 
Within the housing and preventing any abnormal 
displacement of Said bearing forming member 
against the action of Said spring means. 

9. In a casement Window operator, the com 
bination of a housing having a crank operated 
Worm gear disposed at one end thereof, a win 
dow operating lever mounted within said housing 
and having an arcuate Worm gear engaging sec 
tor concentric to its pivotal axis, said worm gear 
Sector being undercut to form an overhanging 
extension at the Outer end thereof, and a trans 
versely extending abutment in said housing with 
Which the overhanging end of said gear sector 
is adapted to interlock when the window operat 
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the pivotal end of said window operating lever 
will be additionally secured within said housing 
when the casement window is in its closed posi 
tion. 

10. In a casement WindoW operator, the com 
bination of a housing having spaced parallel 
Walls forming oppositely disposed bearing Sur 
faces for a movable bearing forming member, a 
fulcrum forming abutment extending between 
Said spaced parallel Walls, a movable bearing 
forming member having an inwardly disposed 
extension adapted to interlock with said abut 
ment, a crank operated worm gear disposed in 
Spaced relation with said abutment, a Window 
operating lever pivotally mounted upon said 
bearing forming member and having an arcuate 
gear sector engaging said worm gear, and means 
disposed with relation to said abutment oppo 
sitely to said Worm gear for rotating said bearing 
forming member and the extension carried 

5 
thereby about said abutment as a fulcrum to 
maintain said gear sector and said Worm gear 
in anti-rattling engagement. 

11. In a casement Window operator of the type 
comprising a crank operated Worm gear and a 
pivotally mounted window operating lever, the 
combination of a housing having a fulcrum form 
ing abutment extending parallel to and at a 
point disposed inwardly from the axis of the 
window operating lever, a movable bearing form 
ing member upon which the Window operating 
lever is pivotally mounted having an extension 
movably engaging said abutment, and means 
within said housing adapted to move said bear 
ing forming member about said abutment as a 
fulcrum to compensate for Wear and maintain 
a tight fitting engagement between the crank 
operated worm gear and the gear sector upon 
said Window operating lever. 
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