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Edmuznd W. F. Rydell, Minneapolis, Minn.
Application Sepiember 20, 1952, Serial No. 310,629
3 Claims. (Cl. 268—105)

This invention relates generally to improvements in
windows of the well-known awning type and more specifi-
cally to the hardware for opening, closing, and locking
these types of windows.

The primary object of my invention is to provide a
method of opening, closing, and locking awning type win-
dows by means of a worm and gear assembly operated by
means of a crank which extends into the room and pro-
jects through a hole in the screen frame which, in this
type of window, is placed toward the inside of the house.
This method of opening the window does away with the
necessity of opening the screen and holding it open each
time the window is to be operated. A further object of
my invention is to provide a sash balancing system, so
that in operating the window it is not necessary to lift the
weight of the window by means of the crank but only
necessary to provide the force necessary to overcome fric-
tion and inertia. A further and very important reason
for the need for such a balancing system lies in the fact
that, without it, the sash has a very marked tendency to
jiggle and chatter in closing; this tendency is impossible
to overcome in any other way.

These and other more detailed and specific objects will
be disclosed in the course of the following specification,
reference being had to the accompanying drawings, in
which—

Fig. 1 is a typical vertical section through an awning
type window, showing the window in the extended posi-
tion with the operating hardware of my invention in-
stalled.

Fig. 2 is an elevation on line 2—2 in Fig. 1 of the win-
dow from the inside of the house, the window showa in
the extended position, with the hardware of my invention
installed.

Fig. 3 is an enlarged section on line 3—3 in Fig. 2

through the window, showing only the operating hard- :

ware, and disclosing the internal construction of the bal-
ancing system by means of a cutaway view,

Fig. 4 is a section taken on line 4—4 in Fig. 3 and indi-
cates-the method of connecting the balancing system and
the operator arm.

Fig. 5 is a fragmentary section through the balancing
system showing an adjustment method which is incorpo-
rated in the balancing system.

Fig. 6 is a section through the window showing another
or second modification of this invention, involving the
substitution of a compression type balancing system.

Fig. 7 is a section through the window showing a third
modification of the invention, involving a compression
type balancing system mounted directly on the sash, and
having no connection with the operating arm. .

Fig. 8 discloses the fourth modification of the inven-
tion, which employs a gear mechanism mounted on the
operator arm for the purpose of providing a moving con-
necting point. . .

Fig. 9 is a section taken on line 9—9 in Fig. 8, which
shows the aforementioned gear mechanism and roller
bearing. .

Fig. 10 is a detail elevation and section showing the
construction of the compression type balance system of
Fig. 6.

%ig. 11 is a section at 11—11 in Fig. 1, showing the
method of attaching the operating mechanism to the sash.

Fig. 12 is a sectional detail of a further modified bal-
ance device.

- Referring now more particularly and by reference char-

" acters to the drawing, A designates generally the frame of
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an awning type window, arranged in a building wall or in
conjunction with other awning windows as shown above
and below in Fig. 1. Hinged at the top with ordinary butt
hinges B is the awning type sash C. The frame contains
the usual side jambs D, head jamb E, and sill F. The
awning window is standard in every respect, and requires
no modifications or changes to accept the operating hard-
ware of my invention.

Referring again to the drawing with respect to the
operating hardware, G represents a crank which is in-
serted into a worm gear H which engages and drives a
spur gear I which is formed on the end of the operating
arm J. The worm gear and the spur gear are housed,
borne, and fastened to the frame by means of the housing
K. The opposite end of the operator arm is fastened with
a swivel connection to the shoe L, which slides in a track
M as the window is raised or lowered. The balancing
system N is connected to the operating arm at one end
and the head jamb at the other end.

The balancing system N consists of the following parts:
a tension spring of the proper tension and length 10, hav-
ing a hook bent on one end and having the plain coil of
the spring at the other; this latter end is screwed onto an
adjustment socket 11 having a threaded concentric hole
which engages an adjustment rod 12, which is threaded
for the adjustment socket at one end and bent to form a
hook at the other end. The spring is housed within two
close-fiiting tubes 13 and 14 which telescope easily one
within the other. The lower end of the lower tube is
flattened and apertured as shown in Fig. 4, and fastened
to the operator arm by means of a screw 15 and a spacer
16, the screw fitting into a threaded opening in the opera-
tor arm. A small pin 17 passes through the upper end
of the upper tube, through the hook at the upper end of
the adjustment rod 12, and also through the eye of a
common threaded screw eye or eye hook 18, and then
through the opposite side of the tube. The entire top
end of the assembly is held together by this pin, which is
secured by enlarging or upsetting the ends.

In installing the operating hardware, the operating
mechanism comprising the gear system and the operator
arm are installed first. This is done by mounting the
housing K on the side jamb D with wood screws through
holes which are provided. Next the track is installed on
the sash with wood screws; the shoe L being slipped into
the track before the screws are inserted. Finally the bal-
ancing system is installed, the top end being attached first,
screwing the threaded end of the screw eye into the head
jamb by twisting the upper tube. The lower connection
is made last, by forcibly extending the spring 10, and
inserting the screw 15 with the spacer 16 while the sys-
tem is held in this position. If the window is not in satis-
factory balance upon completion of the installation, it is
only necessary to remove the screw 15 at the bottom, twist
the lower tube several times to either increase or decrease
the tension as the case may be, and reassemble the unit.
Twisting the lower tube in this fashion will cause the ad-
justment rod 12 to move in or out of the adjustment socket
11, thus effectively lengthening or shortening the spring,
which will increase or decrease its tension.

. This operating hardware as described heretofore pro-
vides a method of opening and closing an awning type
window by means which truly anticipates the problems
involved. At the time when the window is nearly shut or
completely shut, the force of gravity contributes little or
no horizontal component of force, and the balancing sys-
tem counteracts with little or no upward force on the
sash, although the spring is under full tension. As the
window opens and the force of gravity becomes increas-
ingly stronger, a measure of this increase is the amount
by which the center of gravity O of the sash is raised as it
moves along the path P in Fig. 1, the balancing system
counteracts with ever increasing force as its point of appli-
cation moves away from dead center along the path Q.
Thus, except for slight inequalities to be taken up later,
the sash is always in balance. :

It will be noted that, in this first modification of my
invention the path of the center of gravity of the sash and
the path R of point of pressure of the shoe L are not
identical nor concentric, and in fact diverge quite widely
as the sash is lowered, this being hereinafter referred to as
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the “divergence effect.” Because of this divergence of

these paths, the operator arm gains in leverage over tlie "

force of gravity as the sash,is lowered, with the result that
exactly constant force is not what is required in.order to
" perfectly balance the unit.

It will also be nioted that, as the operator arm J descends
in closing the window,. the spring 10 of the balance system
elongites by the amount of the radius of the path Q in
Fig. 1. This elongation of the spring, hereinafter re-
ferred to as the “elongation effect,” causes the tension of
the ‘sprirg to ifcrease as the window is closed. The di-
vergence effect and the elongation effect do not work to
cancel each other but their effect is cumulative instead.
The result is. that the system has rather more than neces-
sary balancing action at the closed or nearly closed posi-
tions, but has somewhat insufficient balancing action at the
extreme open positions. ~ These theoretical considerations
are borhe out by working models, which exhibit slight
tendencies toward chattering at each extremity of opera-
tion, together with the condition of requiring more force
at ihe crank to raise the window the last few degrees.
The resultant operating hardware is nevertheless one which
is far superior to any of the other known types which do not
attempt to balance the window, but is also one in which
there is some room for further improvement.

In order to avoid, insofar as possible, the deleterious
results of the aforementioned divergence and elongation
effects, the second modification of my invention shown
in Fig. 6 has been developed. The operating arm as-
sembly comprising the gears, housing, arm, shoe, and
track are not changed in any way and are represented by
the same reference characters but in this case they are
mounted as high as possible on the side jamb. This
results in making the paths of the center of gravity of
the sash and the point of pressure of the operating arm
as nearly coincident as possible, thus largely minimizing
the divergence effect. The only other change is in the
construction and location of the balancing system, which
in this case employs a compression spring 19 rather than
a tension spring. In other respécts the spring construc-
tion, (Fig. 10). is very $imilar to that of the tension spring

system and similar reference numerals are used. The
balance system in this case can be nearly as long as the
height of the sash, which helps to miniiize the elonga-
tion. effect. It will be seen that the elongation (and
proportional loss of power) Wwill be very slight in compari-
. son to the total length of the spring. The balancing sys-
tem is connected to the sill at its bottom end by means
of an angle bracket 28 and wood screws, and is connected

to the operating arm by means of a screw or rivet 15 in ;

the same fashion as the tension type spring. The spacer
16 is not needed as there is no necessity for the balancing
system to clear the housing in closing, as in the case
of the teénsion spring and a small washer 162 is substituted
for the spacer. Since the divergence effect and elongation
effect are largely minimized in this construction, this
modification results in a system which will effectively
balance the window in any position. A further object of
this modification is to provide a method whereby the
window may be opened further than was possible by pre-
vious methods; a maximum approaching 90 degrees was
desired. This object of the invention is fully accomplished
by the foregoing modification.
. A further modification of the balancing system is illus-
trated in Fig. 7, in which case the same type of compres-
sion spring is used as in the foregoing modification. The
lower end of the balancing system is attached to the sill as
before, but the upper end is attached at 21 to the sash
itself rather than to any part of the operating mechanism.
This has the advantage that any type of awning window
operator may then be used to operate the window. Such
operators will then work far better and easier than ever
before as they are no longer called upon to lift the weight
of the window, but only to overcome friction and inertia.
The conventional gear operator heretofore described may,
of course, be used; this is illustrated in Fig. 7. In this
case the top end of the balancing system is secured to the
sash by means of an angle plate and screws at 21 referred
to above and similar to the bottom end. In this case
the elongation effect is largely minimized, and the window
is in -almost perfect balance over the entire operating dis-
tance. This modification also allows for opening the
window to an angle approaching 90 degrees. Since the
balancer. attaches at a point:quite close to the top of the
window, a large amount of upward thrust is developed
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at the hinges B, and quite a heavy spring is required to
effectively balance the window. In view of these facts,
a conservative policy would be to provide two such bal-
ances, one to be installed on each side of the window, and
each carrying half the total load. Such balances could
also be installed in suitable rebates on each side of the
window, being built into the sides of the window so that
when the window is closed, the balances are hidden. This
adaptation of the modification is not shown, being so simi-
lar as to require no illustration. This modification would
also work very well with a hand operated window, as the
window would remain in any position to which it was set.

A still further modification of my invention relates to
the basic design shown in Fig. 1, but makes the very im-
portant addition of providing a moving connection for the
joint between the operator arm and the balancing system.
This results in still another method of compensating for
the divergence effect and the elongation effect. How this
is accomplished is shown in Fig: 8. ~ A rack and pinion ar-
rangement is substituted for the-fixed connection 15 be-
tween arm and balancing system of Fig: 1, resulting in-a
connection which moves progressively outward (increasing
the radius of the path -Q Fig. 1) so that the. effective
leverage of the balancing system upon the operator arm
is increased as the window is opened, offsetting the losses
in power due to the divergence effect and the elongation
effect. The details of construction may be seen in Fig. 9,
which is a section taken on Fig. 8. It may be seen that
the pinion 22 is made an integral part of the ‘balancing
system, being firmly riveted or otherwise secured there-
to. The teeth of the pinion mesh with the teeth of .a
rack 23 and are kept in contact by means of a roller-24
whose axis is the axis of the pinion, and which rides in a
channel 25 which is formed as a part of the rack. The
rack in turn is solidly riveted or-secured on the operator
arm. In operation, the rack moves approximately 80
degrees with respect to the pinion as the window is opened;
this motion causes the pinion 22 to move outward on:the
rack in a direction favorable to maintaining the window
in perfect balance. Proper selection of the radius of the
roller 24 and the pinion can establish any desired amount
of travel of the connection point. It should be noted that
the rack and pinion assembly fit into the space previously
taken up by the spacer 16. It should be further noted that
this modification can be designed to provide a degree of
opening angle nearly equal to that provided by the other
modifications, since the operator mechanism can be moved
up further on the side jamb and a shorter tension spring
be used, resulting in a greater opening angle obtainable.
The additional elongation effect introduced by using a
shorter spring will be somewhat reduced by the lesser
divergence effect, but can be wholly offset by a properly
designed rack and pinion as illustrated.

It would be possible and perhaps desirable to make-the
compression type balance by employing a tension spring,
thus doing away with the more expensive compression
spring. Such a balance system may be made, as seen in
Fig. 12, by employing an outer tube 26 to serve as a hous-
ing, a tension spring 27 of suitable length and tension which
would fit within the outer tube, and an inner rod 28
which would fit inside the coils of the spring. This rod
is fastened at one end at 29 of the spring, extends the
length of the spring and protrudes some distance beyond
the other end of the spring. The housing tube 26 is
fastened to the spring at 39 at the opposite end from where
the rod is fastened, completely houses the spring and ex-
tends some distance beyond the spring. End connections
are similar to those used on the other types and are here
shown as brackets 31 and 32 to the sash C and sill F.
Such a balance system provides compressive force although
utilizing a tension spring.

It is to be noted that the effectiveness of the invention
(tensile balancing system) is not in the least affected if
the tubes which form the housing for the spring in the
balancing system are removed. The only purpose of the
housing in this case is for appearance, and it is intended
that the basic design come within the spirit and scope of
the appended claims whether or not the housing tubes are
employed to cover the spring.

It is understood that suitable modifications may be
made in the structure as disclosed, provided such modifi-
cations come within the spirit and scope of the appended
claims. Having now therefore fully illustrated and de-
scribed my invention, what 1 ¢laim to be new and desire
to protect by Letters Patent is:
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1. For operating an awning type of window having
a sash hinged at its upper edge in a frame and which is
opened by swinging the lower edge of the sash outward
and upward, operating hardware comprising in combina-
tion, an operating arm pivoted to one side of the frame
and swingable about said pivot in the same plane as the
window hinges, means slidably and pivotally connecting
the arm to the sash and operative to open and close the
sash upon movement of the arm about its pivot, a coil
spring attached at one end to the frame and means mov-
ably attaching the other end to the arm for biasing the
window toward its open position, and means operative as
the arm swings to shift said spring attaching means along
the arm and increase the biasing effect of the spring as
the window moves toward its open position.

2. For operating an awning type of window having
a sash hinged at its upper edge in a frame and which is
opened by swinging the lower edge of the sash outward
and upward, operating hardware comprising in combina-
tion, an operating arm pivoted to one side of the frame
and means for swinging the arm inward and outward at
its end, means operatively connecting the swinging end
of the arm to the sash for opening and closing the same,
and a balancing mechanism for biasing the sash upward
and outward as it is opened and closed, said mechanism
consisting of a spring connected at one end to the frame
and a tube enclosing the spring and connected to its other
end, means connecting the tube to the arm for movement
lengthwise thereof, and cooperating gear and rack teeth
on the arm and tube for moving the connection of the
spring along the arm as the arm swings to various angles
with respect to the tube and thereby compensatingly ad-
jﬁsting 11the effect of the spring according to the position of
the sash.
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3. For operating an awning type of window having }

a sash hinged at its upper edge in a frame and which is
opened by swinging the lower edge of the sash outward
and upward, operating hardware comprising in combina-
tion, an operating arm pivoted to one side of the frame
and swingable about said pivot in the same plane as the
window hinges, means slidably and pivotally connecting
the arm to the sash and operative to open and close the
sash upon movement of the arm about its pivot, a coil
spring attached at one end to the frame, and means at-
tached to the arm and to the other end of the spring and
effective to increase the leverage with which the spring
acts npon the arm as the window moves toward its open
position.
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