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UNITED STATES PATENT OFFICE 
CHARLES E. SPENCER, OT CHICAGO, ANID OWEN W. ROBERTS, oF OAK PARK, ILLINOIS, 

AssIGNORs To CASEMENT HARDw ARE Co., oF CHICAGO, ILLINOIS, A CoRPORATION OF ILLINOIS 
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Our invention relates to casement window 
operators, being more particularly concerned 
with that type of casement window operator 
in which an operating lever having sliding 

5 engagement with the window is actuated by a worm and gear. 
One of the objects of our invention is the 

provision of a casement window operator of 
the class, described, having a channelled op- . 

10 erating arm of simple and cheap construction 
which is firmly affixed to its gear without the 
use of rivets, bolts or other fastening means 
and which may be cheaply manufactured and easily assembled. 

15 Another obiect of our invention is the pro 
vision of a casement window operator which 
is adaptable to windows of all types and in 
which the actuating crank may easily be made 
of any desired length during installation. 

*º Another object of our invention is the pro 
vision of an operator of the º class described 
including positive braking means for the 
worm so that the window cannot be opened 
from the outside under any conditions and 
having a novel and efficient slider construc 
tion which is cheaply manufactured from 
sheet metal. . "- 
Other objects and advantages of our in 

vention will appear more fully from the fol 
lowing description and from the accompany 
ing drawings in which similar characters 
indicate similar parts throughout the several 
views. w 

Referring to the drawings, Figure 1 is a 
plan view of our casement window operator 

V showing a cross-section of the window to 
which it is applied. 
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Figure 3 is a full sized detail view of the 
interior structure with the cover of the cas 
ing remov?d. - 

Figure 4 is a cross-sectional view taken on 
45 the the lines 4—4 of Figure 3. . 

. Figure 5 is a cross-sectional elevational 
. view taken on lines 5—5 of Figure 3. · 

Figure 6 is a cross-sectional view taken 
on the lines 6-6 of Figure 3. 

ºº Figure 7 is a detail view in perspective of 
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the connection between the operating arm and geared lever. 
Figure 8 is a detail cross-sectional view 

of the guide and slider taken on the lines 
8——8 of Figure 1. 55 

Figure 9 is a detail view in perspective 
of the slider and end of the operating arm. 

Referring to Figures 1 and 2, 10 indicates 
in its entirety our casement window operator 
which has been illustrated in conjunction 6º 
with the window frame 11, and a casement 
window 12 supported by the hinges 13 for 
outward pivotal movement. The window 
frame 11 may be provided with a screen frame 
14 upon the inside of the frame and our clo- ºº 
Sure operator 10 is preferably located upon 
the sill 15 between the inner screen 
outer casement window. . , 
The casement window operator comprises an operating arm 16 having a slider 1? piv- "º 

otally supported at its extremity for sliding 
movementin a guide 18 which is supported 
horizontally along the inner and lower side 
of the casement sash 12. The opposite end 
of the operating arm, 16 is pivotally support 
ed within a casing 19 which also contains op 

and the 

75 

erating mechanism, further to be described, 
which may be actuated by means of the crank ?i 
20 passing through the Screen frame 14 inte 80 the casing 19. 
The guide 18 comprises a sheet metal mem-. 

ber having a vertical attaching flange 21, a 
horizontal flange 22, a downwardly turned 
flange 23 and an inwardly turned flange 24, 5 thereby providing a tubuliar member of sub º 
stantially rectangular cross-section having an 
open slot 25 along its base adjacent the at 

Figure 2 is a front elevational view of the taching flange 21. In order that the fasten 
ing Screws may not interfere with the move- 90 
ment of the slider the attaching flange 21 
may be extended at each end as at 26 pro 
vided with apertures to receive the screws 
27 by means of which the guide is attached 
to the casement window sash. It will thus 95 
be observed that we have provided a simple 
and inexpensive guide presenting a smooth 
channelled upper surfacè which may be paint 
ed or otherwise finished to harmonize with the 
wood-work, while the slot for the slider is ou concealed beneath the guide and any operat 
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ing parts used therein are likewise concealed. 
The casing 19 of the closure operator com 

prises a base member 28 which may be made 
of metal such as brass or iron, having a sub 
stantially flat lower side and provided with a 
plurality of countersunk apertures 29 for the 
reception of attaching screws to fasten the 
same to the sill 15. The base 28 is provided 
upon the front side with an upwardly ex 

o tending wall 30 having a semicircular groove 
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31 which is adapted to form half of a bearing 
for the shaft 32. The right side of the base 
28 is likewise extended with an upwardly ex 
tending wall 33 and the rear side, with an 
upwardly extending wall 34 which is pro 
vided with a semicircular groove 35 forming 
a second bearing for the shaft 32 aligned with 
the bearing. 31. 
The shaft 32 comprises a substantially 

cylindrical member having a worm 36 formed 
thereon and having annular flanges 37 and 
38 projecting radially at each end to form 
thrust bearings. At the rear side the wall 34 
may be shaped with a counter-bore so as to 
house the flange 37 flush with the outer sur 
face of the wall, while at the forward end 
the flange 38 may bear upon the outer, sur 
face of the wall 30 and in order to provide a 
finished appearance the flange may be round 
ed off as at 39. 
The upper section or cover member 40 for 

the casing 19 may consist of a complemen 
tary member having a flat upper surface 41, 
a downwardly projecting wall 42-on its front. 
side, and a similar wall upon the right and 
rear, the front and rear walls being likewise : 
formed with semicircular grooves 31 and 35 
to complete the bearings for the shaft 32. 
The length of the walls upon the cover mem 
ber 40 is such that when this member is as 
sembled with the base member 28 the front, 
right, and half of the rear of the casing are 
closed, the cover and base fitting snugly to 
gether to form bearings for the shaft 32 and 
house the same within the casing, leavin 
only the projecting end of the shaft exposed. 

base 28 may be provided with a coun 
ter-bored aperture 43 adapted to receive the 
reduced end of a tubular pivot post 44. The pivot post 44 may be provided with an annu 
lar shoulder 45 and when the post has been 
inserted in the aperture 43 until the shoulder 
45 strikes the top of the base 28, the lower end 
of the RYGG post 44 may be riveted over as at 46, thereby permanently assembling these 
parts. The counter-bore of the aperture 43 
enables this riyeting operation to be com pletedl without forming any projections upon 
the flat bottom of the base 28. 
The p. end of the pivot post 44 may 

likewise be reduced as at 47 forming another 
annular shoulder 48 and the cover member 
40 may be formed with an annular depend 
ing boss 49 which is adapted to receive a re 
duced end 47 of the pivot post and to provide 
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thrust bearings for the gear sector 50 which 
is journalled upon the pivot post 44. The 
base 28 may likewise be formed with an up 
wardly extending annular boss 51 forming a 
lower thrust bearing for the gear sector 50 
and the cover 40 may be provided with a 
countersunk aperture 52 adapted to receive 
a screw bolt 53 extending through said aper 
ture and threaded into the pivot post 44 to 
serve as part of the fastening means for hold 
ing said cover upon the base 28. 
The base 28 may also be provided with a 

pair of bores 54 extending upwardly within 
the wall 33 and adapted to receive the screw 
bolts 55 threaded into the wall of the cover 
40. The bores 54 may be enlarged as at 56 
to receive the heads of the screw bolts 55, 
thereby preserving the flat bottom surface 
of the base 28. In order to align the bores 
54 with the threaded apertures 57 in the cover 
40 the wall 33 may be provided with an up 
wardly extending pin 58 which is adapted to 
receive an aperture in the depending com 
plementary wall of the cover 40, thereby ac 
curately aligning the bores 54 and the com 
plementary parts of the bearings 31 and 35. 
The gear sector 50 comprises a substan 

tially circular member which may be made 
of metal, being provided - with a series of 
teeth 59 which are adapted to mesh with the 
worm 36 and the number of teeth 59 is suf 
ficient to permit ther worm 36 to actuate the 
gear sector 50 throughout the entire range of 
movement which is provided by the slot 60 
formed between the base 28 and the cover 40 
at the rear and left sides of the casing 19. In 
order to provide a bearing for the gear sec 
tor 50, this member may be provided with a 
central aperture 61 which is lined with a tube 
62 of bearing metal and the tube 62 may pro 
ject upon each side of the gear sector 50 suf 
ficiently so that the ends of the tube are flush 
with the brass washers 63 which are support 
ed upon each end of the tube. The tube 62 
and the washer 63 may be retained in place 
by a tight frictional fit between these parts 
and between the tube and aperture 61 and 
when the casing is in assembled relation with 
the gear sector and its parts, the tube 62 and 
washers 63 are adapted to provide a smooth 
and durable bearing for the gear sector on 
the pivot post 44. A 
The gear sector 50 may be provided with 

a flat Prºjecting arm 64 of substantially rec 
tangu 
toward its end. The arm 64 is provided with 
a downwardly projecting shoulder töö ex 
tending across its base, adjacent the end of 
the arm for the purpose of attaching the 
channelled operating lever 16 further to be 
described. 

* The channelled operating lever, 16 com 
prises a pressed metal member preferably of 
sheet metal, having an upper web 66, down 
wardly extending flanges 67 on each side with 

ar cross-section and slightly tapered 
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rounded corners 68 and the operating lever 
is preferably tapered from, the gear sector 
toward the other end to correspond in cross 
section at any point to that required to pro 
vide the necessary strength. The end of the 
operating lever 16 toward the gear sector 50 
is also provided with the downwardly pro 
jecting flanges 69 upon each side correspond 
ing in length to the distance between the 
shoulder 65 and the shoulders 70 formed b 
the gear sector 50. The shoulder 65 may be 
formed by stamping or pressing the end as 
at 65. , V 

The depth of the arm 64 of the gear sector 
50 at its end 71 corresponds substantially to 
the width of the flanges 67 while the depth of * 
the balange of the arm 64 extending from the 

20 

shoulder 65 to the gear sector 50 is diminished 
by the thickness of the metal which composes 
the flanges 69. The width of the arm, 64 is 
substantially equal to the width of the inside 
of the channel 16 so that the arm 64 may be 
placed within the channel 16, fitting therein 
with the ends of the channel 16 against the 

25 shoulders 70 formed by the gear sector 50. The 
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flanges 69 may then be bent over at right an 
gles as shown in Figure 6 and firmly clamping 
the channelled operating lever 16 and the arm 
64, the ends of the flanges 69 exactly fittingin 
side the shoulder 65. It will thus be observed 
that the operating lever 16 is thereby firmly 
attached to the arm 64 of the gear sector 50, 
being held against removal or axial movement 
by the cooperation of the shoulders 65 and 70 
with the flanges 69 and the flanges 67 respec 
tively. At the same time-the finished operat 
ing lever presents a Smooth outer and upper 
surface of sheet metal havingrounded cor 
ners and no screws, bolts or rivets or other fa?tening means are 
these members. - v . 

The opposite end 'of the operating lever 16 
may be formed as shown in Figure 9, the 
flange 67 being continued by thè rounded end 
72 and cut away at the rear edges 73 and 74 
to provide an opening for the slider 17. The 
slider 17 comprises a sheet metal member 
having a substantially circular attachin 
flange 75 with a central aperture 76 and the 
slider 17 may be attached by this flange to the 
operating lever 16 with a rivet 77, said rivet 
permitting free pivotal motion: In order to 
assure free pivotal motion of the slider 17 the 
rivet 77 may be provided with a reduced 
lower end 78, thereby forming an annular 
shoulder 79 so that the circular flange 75 may 
be riveted between the shoulder 79 and the 
lower end of the rivet, sufficient space being 
provided between the shoulder 79 and the 
head of the rivet so that the rivet and plate 75 
may turn freely upon the operating lever 16. 

35 

T?he slider 17 is also provided with an in tegral upwardly extending flange 80 and hor 
izontally extending flange 81, and the flange 
80 should be of sufficient width so that the 

required to assemble duced, squared aperture 88 for the reception 

flange 81 may be received within the guide 
18 without interference between the flange 24 
and the operating lever 16. The upper flange 
81 is preferably formed with backwardly ex 
tending legs 82 which are adapted to contact 
with the attaching flange 21 of the guide 18 
while the forward edge of the flange 81 bears 
against the inside of the flange 23. It will 
thus be observed that the legs 82 and flange 

y 81 are adapted to maintain the flange or web 
80 midway within the slot 25, the friction of 
movement being taken by the ends of the legs 
82 and the edge of the flange 81. 
The ends of the flange 81 may be bevelled as 

at 83 to provide an edge which will ride over 
any obstructions which may occur within the guide' 18. 
Our slider 17 is preferably employed with 

Spring means 84 for maintaining the edge of 
the flange 81 in engagement with the inside 

* of the guide 18 but we desire it to be under 
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stood that the slider 17 may also be used with 
out the spring if so e desired. The spring 
means 84 comprises a flat, circular plate 85 of 
Spring brass, phosphor bronze or other re 
silient, non-corroding material having an up 
wardly turned flange 84 and à pair of lateral 
flanges 86 on each side of the web 80 to pre 
vent pivotal movement between the spring 84 
and the slider 17. s It will thus be observed 
that by the shoulders 86 the spring 84 is con 
strained to follow the slider in its pivotal 
movement and the spring 84 is always adapt 
ed to bear against the flange 21 of the guide 18 
and maintain the slider 17 in contact with the opposite side of the guide, thereby preventing 
any rattling between these members. 
The shaft 32 may be provided with a bore 

87 in its forward end terminating in a re 
of the squared end of a crank 20. The crank 
20 comprises a rod of substantially square 
cross-section with rounded corners 90 and the 
aperture withia the shaft 32 is preferably 
formed substantially. square with rounded 
corners conforming to the shape of the crank 
end. The handle 92 of the crank may be made 
with a rotatable ferrule to be conveniently 
grasped by the hand. By making the cross 
section of th? crank 20 uniform from its end 
to the angle 91, we are enabled to providea 
crank 20 of extra length which may easily 
be adjusted to correspond to the thickness 
of the wall during installation. That is, the 
end of the crank 20 may be cut off with a 
hack saw at any point to make the crank 
such length that the handle 92 will not pro 
ject unduly from the edge of sill, but at the 
same time the severed end of the crank 20 
will always fit within the aperture 88. 

In order to strengthen the base 28 the base 
may be formed with a plurality of ribs 93 
upon its interior and one of these ribs may be 
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conveniently employed to support braking 30. 
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means for a purpose further to be described. 
The handle 92 of the crank 20 being of metal, 
it has sufficent weight so that if the handle 
92 were left in upper or horizontal position, 
the weight of the handle might be sufficient 
to overcome the friction of the shaft 32. The 
worm 36 and gear sector 59 ordinarily pro 
vide actuating mechanism which is operable 
only from one end, namely by actuating the 
worm, and the window cannot therefore be 
opened by pulling upon the window with 
out turning the crank 20. This action is due 
to the inherent characteristic of the worm 
and gear which will not transmit motion in a 
reverse direction. 
However, when the handle 92 of consider 

able weight is disposed in upper or horizontal 
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position its weight may be sufficient to actu 
ate the worm 36 until the handle is in the 
osition shown in Figure 2. This movement 

might be aided by extreme force applied to 
the window such as the wind or where access 
is desired by unauthorized persons, thereby 
moving the window slightly from a position 
to which it has been adjusted. In order to 
positively prevent any possibility of the win 
dow being moved out of its adjusted position 
whether the handle be up or down, we pro 
vide our closure operator with braking means 
acting upon the worm 36. The braking 
means employed may consist of a flat, resil 
ient spring 94 extending from one of the 
ribs 93 beneath the shaft 32 to a shoulder 
95 and the spring 94 is flexed downward by 
the shaft 32 so that it acts as a brake against 
the shaft 32. The spring 94 may be riveted 
at either, end to the rib 93 or the shoulder 
95 but is preferably secured omuy at one end 
in order to allow free resilient pressure 
against the shaft 32. It will thus be ob 
seryed that by providing this yery simple 
spring brake upon the worm shaft 32 the 
braking action thereby secured is sufficient to 
fully utilize the one-way º characteristic of 
the worm and gear under all conditions. 
As the sill 15 may be of considerable width, 

we prefer to provide the crank 20 with an 
auxiliary bearing spaced from the shaft 32. 
This auxiliary bearing may consist of a metal 
bracket 96 having a flange 97 which may be 
attached to the sill by a screw and an upward 
ly extending flange 98 with an aperture to 
receive the shank of the crank 20. The crank 

5 5 
20 may be provided with a washer 99 and a 

5 screw bolt 100 may be threaded into the 
crank on the inside of the washer 99, thereby 
permanently retaining the crank 20 with its 
shank within the shaft 32. The provision of 
an extra bearing for the shank of the crank 
20 greatly reduces the strain upon the fasten 
ing screws which secure the casing 19 to the 
sill 15 and supports the crank close to the 
handle 92 where the actuating force is ap 
plied thereto. This arrangement also per 
mits the use of a single type of handle either 
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for permanent or detachable use, thus 
ardizing the handle structure. 
By means of the bracket 96 and screw 100 

stand 

the cranks are retained permanently in their 
place so that they cannot become lost; but if 
desired it will be obvious that the cranks may 
be removed and a single crank used for all of 
the windows. While we have shown our case 
ment window operator as applied to the top 
of the sill, it is obvious that the same may be 
employed beneath the sill if the casement win 
dow extends down this far on the outside and 
we do not limit ourselves to the use set forth. 

It will thus be observed that we have in 
vented a casement window operator which is 
adaptable to be used with any width of sill, 
which includes braking means upon the ac 
tuating mechanism to prevent unauthorized 
opening of the window, and which comprises 
a novel assembly of elements which are easily 
assembled, cheaply manufactured and which 
present a finished appearance upon the sides 
exposed to public view. Our invention also 
includes a simplified construction of operat 
ing arm, slider and casing which renders tihe 
device efficient and easy to operate. 
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While we have illustrated and described a 
specific embodiment of our invention, many 
modifications may be made without depart 
ing from the spirit of the invention, and we 
do not wish to be limited to the precise details 
set forth, but desire to avail ourselves of all 
changes within the scope of the appended 
claims. 
Having thus described our invention, what 

we claim as new and desire to secure by Let 
ters Patent of the United States is: " , 

1. In a casement window operator, the 
combination of an operating lever having a 
projecting shoulder on its lower side, and an 
extension arm comprising a channelled mem 
ber having projecting lugs on both sides of 
one end, said lever being received in said 
channelled member with said lugs bent about 
the same, whereby said lever and said chan 
nelled extension are fixed together in a uni 
tary structure. 

2. In a casement window operator, the 
combination of a tapered operating lever 
having a projecting shoulder on its lower side, 
and an extension arm comprising a chan 
nelled member having projecting lugs on 
both sides of one end, said lever being re 
?eived in said channelled member with said 
lugs bent about the same behind said pro 
jecting shoulder. 

3. In a casement window operator, the 
combination of a casing member, i an oper 
ating lever having a toothed sector journalled 
in said casing, a shaft having a worm in said 
casing meshing with said toothed sector, 
braking means for said worm, said shaft hav 
ing a non-circular aperture axially located 
in the same, a crank having an elongated 
shank of uniform non-circular cross-section 
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complementary to said aperture and adjusta 
ble means for journalling said crank, spaced 
from said shaft. W 
4. In a casement window operator, the 

combination of a sheet metal guide having a 
vertical attaching flange and a tubular guide 
with a slot at its base, with operating means, 
comprising an actuating lever, and a slider 
pivotally supported on said lever, said slider 
comprising a flat metal plate, having an up 
wardly turned flange extending through said 
slot, and a transverse flange slidably received 
in said guide. . · • ... * 

5. In a casement window operator, the 
combination of a sheet metal guide having 
a vertical attaching flange and a tubular 
guide with a seat at its base, with operating 
means, comprising an actuating lever, a slider 
pivotally supported on said lever, said slider 
comprising a flat metal plate, having an up 
wardly turned flange extending through said 
slot, and a transverse flange slidably received 
in said guide, and resilient means interposed 
between said slider and said attaching flange, 
comprising a flat spring mounted to pivot 
with said slider and having an upwardly turned flange to engage said attaching flang?. 

6. In a casement window operator, the 
combination of a casing member, an oper 
ating lever having a toothed sector journalled 
in said casing, a shaft having a worm in said 
casing meshing with said toothed a sector, 
braking means for said worm, said shaft 
having is a non-circular aperture axially 
located in the same, a crank having an elon 
gated shank of uniform non-circular cross section complementary to said aperture, 

40 

means spaced from said shaft to journal said 
crank, and stop means to hold said crank in 
said aperture. - - V 

7. In a casement window operator, the 
combination of a base having attaching 
means and a casing wall extending upwardly 

45 therefrom, bearingsformed in half by oppo site walls, a shaft having a worm thereon journalledin said bearings and having termi 
inal thrust flanges, a complementary casing 
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member having depending walls to complete 
said bearings, and means to fasten said base 
andmember together. V » . . 

8. In a casement window operator, the 
combination of a base havinga raised pe ripheral portion comprising a housing for a 
segment.gear and worm, apertures in said 
portion to provide bearings for said worm, 
thirust collars on said worm, a cover member also provided with apertures to complete said 
worm bearings, securing means for said cover 
comprising a hollow bearing for said gear 
having a flange on one end and screw connec 
tion with said cover at the other end, and 
operating means aètuated by said worm and gear to open and close a window. M 
9.In a casement window operator, the combination of a sheet metal guide having 

5 

a vertical attaching flange and a tubular 
guide with a slot at its base, with operating 
means, comprising an actuating lever, and a 
slider pivotally supported on said lever, said 
slider comprising a flat metal plate, having 
an upwardly turned flange extending through 
said slot, and a transverse flange carried by said upwardly turned flange and slidably re 
ceived in said guide. 

10. In a casement window operator, the 
combination of a supporting casing, with 
thrust bearings for a shaft, a shaft rotatably 
mounted in said casing and having a worm, 
a gear carried by said casing and meshing 
with said worm and having an outwardly 
projecting arm, a channelled sheet metal win 
dow actuating member having a body and 
lateral flanges, said channelled member being fixedly clamped on said outwardly projecting 
arm, and operative i mechanical connections 
between the end of said channelled member 
and a window. K 
In witness whereof, we hereunto subscribe 

our names this 20th day of April, 1927. 
CHARLES E. SPENCER. 
OWEN W. ROBERTS. 
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