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The present invention relates to window operators and
more particularly to a window operator of the type gen-
erally employed for controlling the manipulation of slats
or louvers of jalousie type windows.

So-called jalousie windows comprise a plurality of slats
or louvers mounted for pivotal movement about hori-
zontal axes, each louver being connected to a travel rod
or bar which in turn is connected through a link to an
operating arm of a control mechanism which is operative
to effect reciprocation of the travel rod or bar so as
to effect pivotal adjustments of the louvers.

The control mechanism is conventionally mounted upon
the side rail of a windoew frame or upon the sill of the
window frame, and it is highly desirable that the control
mechanism not project substantially beyond the window
frame. Preferably the operating mechanism is located ad-
jacent the lower extremity of the window when the op-
erator is located on the side rail. In any case, however,
it is highly desirable that the operating handle or crank
be disposed so that it may be easily operated without
interference from any of the supporting structure and
without requiring the assumption by a person operating the
window of an awkward position.

Heretofore, jalousie operating mechanisms have in-
cluded a worm driven gear segment on the operating arm,
with the worm disposed at an angle of on the order of
20° to 45° from a plane drawn at right angles to the
axis of the worm gear segment. Such a structuré has re-
sulted in worm gear segments having low mechanical ef-

ficiency because of the high helix angle of the segment -

- teeth. In addition point contact between the worm and
the worm gear segment has resulted in rapid wear and
ultimate shearing of the worm gear segment teeth.

Attempts have been made at alleviating these problems
by the provision of hardened steel worms and worm gear
segments. However, this is undesirable from the stand-
point of cost of manufacture, which cost has not been
warranted in view of the continued wear of the steel worm
and worm gear segments. ‘
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In order to avoid the inherently faulty mechanical ar- -

rangement noted above, attempts have been made at de-
creasing the angular relation of the worm to the worm
gear segment while compensating for the change in this
angularity by the utilization of a pair of coengaged bevel
gears so as to provide the desired operating handle angu-
larity. However, this construction is also subject to certain
inherent” problems attending the utilization of bevelled
gears. The utilization of bevelled gears in a jalousie op-
erator requires relatively precise manufacturing of the
assembly so as to assure a proper mounted relationship
of the bevel gears, which relationship is rather critical if
efficient and smooth operation is to result. Rather precise
machining operations are necessary to effect proper posi-
tioning of the bevelled gears absent which the operator
mechanism may be inoperative or at best quite rough in

its operation where the bevel gear teeth do not properly

coengage. .
In accordance with the present invention the foregoing
slefects in prior jalousie operators have been overcome
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by the provision of a structure wherein the worm gear is
disposed in the plane of the worm gear segment and at
a right angle with respect to the axis of rotation of the
worm. gear segment, With such a construction line con-
tact of the worm gear and worm teeth is accomplished
with: attendant long life of the gearing, efficient trans-
mitta] of torque and smoothness of operation.

In order to further improve the mechanical relation-
ship of the parts and further insure smoothness of op-
eration, the worm; is driven by a spiral gear carried by
a hand operated crank and a cooperative spiral gear co-
axially extended with respect to the worm. Precise mount-
ing distances for spiral gears need not be maintained with
the result that machining operations are not prerequisite
to efficient and smooth operation of the mechanism.

Accordingly, a primary object of the present inven-
tion is to provide a jalousie operator which is improved
over jalousie operators known heretofore in point of
smoothness and ease of operation, durability, and simplic-
ity of manufacture.

Amnother object is to provide a jalousie operator in-
cluding a worm. gear segment having an operating arm
thereon, a worm engaged with the worm gear segment
and disposed with its axis lying in a plane substantially
parallel to the plane of the gear segment and disposed sub-
stantially at a right angle with respect to a plane inter-
secting the axis of rotation of the gear segment.

Another object is to provide a structure in accordance
with the preceding objectives wherein the worm. is driven
by cooperatively engaged spiral gears on the worm and
on a hand operated crank. )

With the construction made in accordance with the pre-

-ceding objectives friction losses which pose a serious prob-

lem with respect to previously known jalousie operators
are substantially eliminated so that a much larger propor-
tion of torque imparted to the worm is transmitted through
the gear mechanism to the operating arm or lever on
the worm gear segment, whereas in a structure where
the worm is disposed at an angle to the worm gear seg-
ment i.e., disposed with its axis in a plane lying at an
angle with respect to the plane of the worm gear seg-
ment, the force transmitted to the worm. gear segment
from the worm tends to bind the worm gear segment
with the supporting housing.

Still another object is to provide a jalousie operator
wherein the worm gear segment is located medially of
the holes in the supporting base of the housing. With
such a construction the operator may be universally em-
ployed at either the right-hand or left-hand side of a
window, by simply reversing the assembly.

Other objects and advantages of the invention will
be hereinafter described or will become apparent to
those skilled in the art and the novel features of the in-
vention will be defined in the appended claims.

In the accompanying drawings:

Fig. 1 is a view partly in elevation and partly in sec-
tion showing a jalousie operator made in accordance with
the invention, and as applied to a jalousie type window;

Fig. 2 is an enlarged sectional view as taken on line
2—2 of Fig. 1;

Fig. 3 is an enlarged sectional view as taken on line
3—3 of Fig. 2;

Fig. 4 is an enlarged sectional view as taken on line
4--4 of Fig. 1; - ‘

Fig. 5 is an enlarged sectional view as taken on line
5--5 of Fig. 4; and

Fig, 6 is an enlarged fragmentary view in section as
taken on the plane of line 6—86 of Fig. 4.

Like reference characters in the several views of the
drawings and in the accompanying description designate
corresponding parts.

Referring to Figs. 1 and 2, there are generally shown
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representative portions of a jalousie window including a
channel section side rail 1 having an outstanding flange
5. Jt will be understood that a similar side rail will be
disposed in opposed relation and in these opposed rails
2 a plurality of louvers or slats 3 are suitably supported
in opposing end brackets 4, which are pivotally mounted
on trunnions 5 (see Fig. 2). Each of the end brackets
4 includes an outstanding arm or member & which is
pivotally connected as by means of a rivet 7 or the like,
to a vertically extended travel bar or rod 8, whereby ver-
tical movement of the travel bar 8 will effect pivotal
movement in unison of the louvers 3 about the respective
trunnions 5. Pivotally connected to the fravel bar 8§,
as by means of a screw 9 or the like, is an operating
fink 16, which is adapted to be connected as at 1, by a
rivet or other suitable fastener, to operating means made
in accordance with the invention.

The  operating mechanism hereof includes a housing
having a base 12 adapted to be secured to the channel
member 1 as by means of a suitable number of screws 13
or the like. The housing has o pair of opposed generally
parallel walls 14 and 15 between which the worm gear
segment 16 is pivotally mounted mpon a pivot pin or
rivet 17. he worm gear segment 16 has projecting
therefrom an operating arm 16a which is connected to
the link 16 by the rivet 11. The worm gear segment 16
is also provided with a plurality of testh 16 adapted for
engagement by a helical worm 18 which as best seen in
Fig. 2 has its axis dispesed in parallel relation to the plane
of the worm gear segment 16 so that the worm gear ef-
fectively engages the worm gear segment teeth 160 with
a line contact over a somewhat extended area.

The worm 18 is disposed in a bore 19 in the operator
body and is secured therein by means of a screw 20 ex-
tending centrally through the worm 18 and about which
the worm rotates. The screw 20 also retains in place
a closure cap 21 which forms a part of the housing.
At one end the worm 18 has a projection 22 engaged in
a bearing 18¢ formed at the base of the bore 19, while at
its other end the worm 18 is provided with a central
recess 18b in which is disposed a complemental projec-
tion 23 on the end closure 21.

Preferably formed integrally upon the worm 18 is a
spiral gear 24 which is adapted to the driven so as o im-
part rotation to the worm 18 with consequent angular
movement of the operating arm 16a of gear segment 16.

The operator housing and.the end closure 2% thereof
are so constructed as to provide an cutwardly projecting
neck 25 which is intersected by the interface of the end
closure 21 and the housing. The neck 25 has a bore
26 in which is disposed for rotation a hand crank 27
having a cylindrical terminal section 28 seating in the
bore 26 and an annular flange 29 seating in an anmular
groove or slot 38, the flange 29 serving to locate and
retain the crank 27 in the neck 25. In addition, the
neck 25 is milled to provide an enlarged diameter cavity
30’ therein so as to accommodate a spiral gear 31 which
is preferably formed integral on the crank 27 and which
is adapted for driving engagement with the spiral gear 24
on the worm 18.

It should be noted with particular reference to Fig. 4,
that the axis of the hand crank mounting section just de-
scribed is disposed at an angle of approximately 45° rela-
tive to the plane on which the axis of the worm 18 is dis-
posed as represented by the angle L so that the crank
27 is disposed at a convenient angle for manipulation by
a person operating a jalousie thereby.

In order tc assure accurate alignment of the end
closure 21 upon the operator housing and accurate align-
ment of the componsnts contained within the housing
by the end closure, a plurality of dowels or positioning
pins 33 are preferably disposed between the end closure
21 and the housing.

It will now be apparent that the structure just de-
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scribed is extremely simple to manufacture in that the
worm 18 as well as the crank 27 are removably retained
in the housing by virtue of a single closure cap which is
secured to the housing by a single screw 2§. Although
it is not necessary that the groove 38 in which the flange
30 of the crank 27 rides be accurately located in its axial
relation to the assembly, since a reasonable degree of
latitude in the position of spiral gear 31 relative {o spiral
gear 24 is permissible without adversely affecting the
driving relationship thereof. The spiral gears will pro-
vide a smooth efficient drive for the worm 18 which in
turn, by reason of its right angular relationship to the
axis of the worm gear segment 16 and the parallel rela-
tionship of the plane on which its axis lies with relation
to the plane of the worm gear segment 16, will smoothly
and practically completely impart torque therefrom to
the worm gear segment 16 through line contact of the
worm: 18 with the worm gear segment teeth 165b.

Therefore, it should also be apparent that all of the
objectives stated at the commencement hereof have been
fully attained by reason of the improved structure which
has been specifically described in detail.

While specific structural details have been shown and
described it should be understood that changes and al-
terations may be resorted to without departing from the
spirit of the invention as defined in the appended claims.

I claim:

1. Operating mechanism of the class described compris-
ing: a housing having opposed side walls and an open end;
a worm gear segment pivotally mounted in said housing
and having an operating arm projecting from the housing;
a worm rotatably disposed in said housing in engagement
with said worm gear segment; a member closing said open
end; said closure member and one side wall of said hous-
ing having complemental bearing portions projecting
angularly from said housing; an operating handle having
an end portion embraced by said bearing portions; said
end portion and said worm having coengaged gears there-
on for rotating said worm upon rotation of said handle;
said bearing portions and said handle end portion having
cooperative means including an annular groove and an
annular flange disposed in said groove for retaining said
handle end portion between said bearing portions.

2. Operating mechanism of the class described com-
prising: a housing having a base and an open end; a worm
gear segment pivotally mounted in said housing and hav-
ing an operating arm projecting from the housing base;
a2 worm rotatably disposed in said housing in engagement
with said worm gear segment; a closure member on said
open end of said housing; said housing and closure mem-
ber having complemental portions defining a neck pro-
jecting angularly from said housing; and operating handle
having an end portion disposed in said neck; said end
portion and said worm having coengaged gears thereon
for rotating said worm upon rotation of said handle; said
housing and said end closure and said handle end portion
having cooperative means including an annular groove
and an annular flange disposed in said groove for re-
taining said handle end portion in said neck; and a fastener
extending through said end closure into said housing in
substantially parallel relation to said base; said worm
being rotatably disposed on said fastener.

3. Operating mechanism of the class described. com-
prising: a housing having a base and an open end; a worm
gear segment pivotally mounted in said housing and hav-
ing an operating arm projecting from the. housing base;
a worm rotatably disposed in said housing in engagement
with said worm gear segment; said worm being disposed
with its axis lying on a plane parallel with the plane of
said worm gear segment and extending at a right angle
and substantially parallel with said base to the axis of the
worm gear segment; a member closing said open end; said
housing and closure member having complemental bear-
ing portions projecting angularly from said housing; an
operating handle having an end portion embraced by said
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bearing portions; said end portion and said worm having
coengaged gears thereon for rotating said worm upon
rotation of said handle; said bearing portions and said
handle end portion having cooperative means including an
annular groove and an annular flange disposed in
said groove for retaining said handle end portion between
said bearing portions.

4, Operating mechanism of the class described com-
prising: a housing having a base; a worm gear segment
pivotally mounted in said housing and having an operat-
ing arm projecting from the housing base; a worm ro-
tatably disposed in said housing in engagement with said
worm gear segment; a closure member on said housing;
said housing and closure member having complemental
bearing portions defining a neck projecting angularly from
said housing; an operating handle having an end portion
disposed in said neck; said end portion and said worm
having coengaged spiral gears thereon for rotating said
worm upon rotation of said handle; said complemental
bearing portions embracing the spiral gear on said end
portion; said complemental portions and said handle end
portion having cooperative means including an annular
groove and an annular flange disposed in said groove
for retaining said handle end portion in said neck.

5. Operating means of the class described comprising a
housing having a supporting base; a worm gear pivotally
mounted in said housing and having an operating portion
projecting therefrom through said base; a worm rotatably
disposed in said housing with its axis substantially parallel
with said base and having line contact with the teeth of
the worm gear; a spiral gear section on said worm; and an
operating handle having a portion rotatably disposed in
said housing; said handle portion having a spiral gear
drivingly engaged with said spiral gear section on said
worm.

6. Operating means of the class described comprising a
housing having a supporting base; a worm gear pivotally
mounted in said housing and having an operating portion
projecting therefrom through said base; a worm rotatably
disposed in said housing with its axis substantially parallel
with said base and having line contact with the teeth of
the worm gear; a spiral gear section on said worm; and
an operating handle having a portion rotatably disposed
in said housing; said handle portion having a spiral gear
drivingly engaged with said spiral gear section on said
worm; said handle portion extending into said housing
at an angle of about 45° to the plane of the worm gear.

7. Operating means of the class described comprising
a housing having a supporting base; a worm gear pivotal-
ly mounted in said housing and having an operating por-
tion projecting therefrom through said base; a worm ro-
tatably disposed in said housing and drivingly engaged
with said worm gear; a spiral gear rigidly affixed to said
worm for driving the latter; a second spiral gear drivingly
engaged with said first-mentioned spiral gear; means for
securing said worm and said spiral gears in said housing,
including a closure for said housing and a member pro-
jecting from said closure through said first-mentioned
spiral gear and said worm in substantially parallel rela-
tion to said base with said first-mentioned spiral gear and
said worm rotatably supported on said member; and op-
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erating means projecting from said housing and operative-
ly connected to said second worm gear for driving the
latter.

8. Operating means of the class described comprising a
housing having a base and opposed parallel walls open
at the base; a worm gear segment pivotally mounted be-
tween said walls and having an operating arm projecting
from the open base of the housing; a worm disposed in
the housing on an axis lying in the plane of the worm gear
segment and extended at a right angle to a plane inter-
secting the axis of the worm gear segment and substan-
tially parallel to the base of the housing; said worm being
coengaged with the worm gear segment and having a
spiral gear coaxially thereon; a second spiral gear co-
engaged with the first mentioned spiral gear and disposed
with its axis extending transversely of the worm and at
an angle relative to the plane of the worm gear segment;
and an operating handle rigidly connected to the second
spiral gear and projecting from said housing.

9. Operating means of the class described comprising:
a housing having a base adapted to rest upon a surface on
which the housing is to be mounted; a worm gear seg-
ment mounted in said housing on an axis located sub-
stantially medially of the ends of said base; an operating
portion projecting from said gear segment through said
base; a worm mounted in said housing; a first gear fixed to
said worm; a second gear drivingly engaged with said first
gear; and operating means projecting from said housing
and drivingly connected with said second gear.

10. Operating means of the class described comprising:
a housing having a base adapted to rest upon a surface
on which the housing is to be mounted; a worm gear
segment mounted in said housing on an axis located sub-
stantially medially of the ends of said base; an operating
portion projecting from said gear segment through said
base; a worm mounted in said housing on an axis disposed
substantially parallel with said base; a first gear fixed
to said worm; a second gear drivingly engaged with said
first gear; and operating means projecting from said
housing and drivingly connected with said second gear.

11. Operating means of the class described comprising:
a housing having a base adapted to rest upon a surface
on which the housing is to be mounted; a worm gear seg-
ment mounted in said housing on an axis located sub-
stantially medially of the ends of said base; an operating
portion projecting from said gear segment through said
base; a worm mounted in said housing on an axis disposed
in the plane of said gear segment and substantially paral-
Iel to said base; a first gear fixed to said worm in driving
relation thereto; a second gear drivingly engaging said
first gear; and operating means projecting from said hous-
ing and drivingly connected with said second gear.
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