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This invention relates to power operated window regu 
lating mechanism and more particularly to a novel drive 
mechanism for opening and closing sliding windows in, 
for example, motor cars and the like vehicles. 

This is a continuation-impart of applicant’s copending 
application Serial No. 836,551, filed August 27, 1959, for 
window regulating mechanism, now abandoned. 

ln low built modern motor cars With vertically and/or 
longitudinally curved walls and door panels the space 
between the outer and the inner panels is restricted 
especially with the sliding window pane lowered. There 
fore, serious difficulties are encountered in providing win 
dow regulating mechanisms which can be installed in said 
space without interfering with the path of the sliding 
window pane, the more as in the case of a vertically 
curved Window pane its correspondingly curved sliding 
path may involve additional restrictions. 

According to a heretofore known construction a thread 
ed ilexible cable connected to the lower edge of a slid 
ing window pane and axially movable in a tubular guide 
is in threaded engagement with the hollow shaft of an 
electric motor for lowering and raising this pane by _ 
respective rotation ot the motor shaft. The motor ac 
cordingly must extend radially with regard to the flexible 
cable. If sutlicient space to position the motor below 
the window path is not available, it may be possible to 
iind a suitable place for the motor in greater distance of 
the window path which, of course, requires a considerably . 
greater length ot the flexible cable and its tubular guide, 
resulting in increased friction when the cable is moving 
to operate the sliding pane. 

It is an object of this invention to provide a regulating 
mechanism for sliding windows in motor cars and the 
like with a cable in a tubular guide wherein rotating 
means, for instance an electric motor, for actuating said 
cable may be located at any place distant from the window 
path without necessitating a greater length of tubular 
guide, thereby minimizing friction losses. 

It is a further object of the invention to provide a power 
operated regulating mechanism of the aforementioned 
type wherein an inexpensive commercial electric motor, 
for instance of the type conventionally used for operating 
windshield wipers, may be used for actuating the ñexible 
cable. _ 

It is a further object of the invention to provide a regu 
lating mechanism for sliding windows in motor cars which 
may be installed in any type or” vehicle after its comple 
tion by the manufacturer and regardless ofthe space avail 
able. 

It is also an obiect of the invention to provide a window 
regulating mechanism of _a simple and inexpensive con 
struction, whioh can be installed with a minimum of work. 
A still further object _of the invention is to provide a 

novel tubular guide by which operating noises and wear 
are minimized. 

Further objects and advantages of the invention will be 
apparent from the detailed description and other matter 
in the specification following below. 

For better understanding of lthe invention reference is 
>made to the accompanying drawings and descriptive mat 
ter in which there are illustrated and described some 
preferred embodiments ofthe invention. 

In the drawings: 
FIG. l is a schematic front elevation of a first embodi 
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ment of a window regulating mechanism constructed in 
accordance with the invention; 
FIG. 2 is a section taken on line II-ll of FIG. 1 ; 
FlG. 3 is a schematic side View illustrating the arrange 

ment of a second embodiment of a window regulating 
mechanism constructed in accordance with the invention 
as built into an automobile door; 
FÍG. 4 is a section taken on line IV-IV of FIG. 3; 
FIG. 5 is a section similar to the section shown in 

FIG. 3 illustrating the mechanism according to the second 
embodiment as built into an automobile door with a 
curved window pane; ~ 

FlG. 5 is a section taken on line VI-Vl of FIG. 3; 
FIG. 7 shows a detail of the regulating mechanism 

according to FIG. 3 on an enlarged scale; 
FIG. S is a section on line VH1-_VIH of FIG. 7; 
FIG. 9 shows a detail as viewed in the direction of 

arrows lX-EX of FIG. 7; and 
FIG. lí) is a schematic view similar to that of FIG. 3 

showing still another embodiment of the regulating mecha 
nism according to the invention as built into an automobile 
door. 

Referring to the drawings and in particular to FIGS. 1 
and 2, there is shown a flat window pane 7 positioned for 
up and down movement relative to and within a pair of 
guide channels S as conventionally mounted in an opening 
of a car door. A channel-shaped mounting 6 connected 
to a supporting angle 5 as illustrated in FIGS. l and 2 is 
designed to support the window pane '7 at about the center 
of its bottom edge for vertical movement. A tubular 
guide 2 is positioned in a plane parallel and of'r’set relative 
to the path of movement of window pane 7. The guide 2 
is adapted to be fixed to the inner panel of an automobile 
door, for example in a manner explained below in con 
nection with FIGS. 3 and 4, and is provided with a 
vertical slot 3 which extends at least the length of travel 
of the window pane 7. 
The supporting angle S is provided and rigid with a 

bracket d extending into the slot 3 for connection with a 
flexible cable l which extends below the end of guide 2 
into a gear housing 9 and a curved guide extension 2a. 
The ilexible cable is rigid to axial forces and guided paral 
lel to the sliding path of window pane '7 Within guide 2 
which tits closely around its periphery. Furthermore, 
the cable is constructed of helical strands which may en 
gage a pinion in a manner similar to a rack or it may be 
provided with a specially threaded profile for that purpose. 
The gear housing 9 connects the tubular guides 2 and 

2a by means of a pair of threaded nuts 14 which align 
the guide 2 with the gear housing and a portion of the 
guide 2a. While one extreme end of the flexible cable 
l is secured to the bracket d for movement thereof, the 
other end is allowed to move loosely within the guide 
2a where it may be conveniently kept out of contact with 
other mechanisms in the automobile door. A pinion gear 
lo mounted within the housing 9 positively engages the 
ñexible cable 1 within the housing and also meshes with 
a second iiexible cable 1l similar to the flexible cable 
l. One end portion lla of the ñeXible cable 1l is jour 
nalled in a bearing l5 fixed to the housing 9 while the 
opposite end is connected to the shaft of a reversible 
electric motor l2 through a resilient coupling 13. 

It is to be noted that pinion l0 meshes tangentially 
with both cables l and 11 and that in operation with 
pinion ttl rotating cable ll is also rotating while cable 
l is shifted axially because rotation thereof is prevented 
by the bracket 4, which is fixed to the cable 1 and guid 
ed by the slot 3 of the guide Z. The motor may be 
carried by the housing 9 by means of suitable brackets 
i6 fixed to the motor and to the housing. The posi 
tion of motor l?. is not critical but may be chosen in 



accordance with the space available, because the torque 
of motor 12 is always positively transmitted to the pinion 
10 by the second cable 11. 
The speed of motor 12 is'substantially reduced by the 

worm 11 which may be driven in >either direction depend 
ing upon the control of the motor 12. Thus, advan 
tageously relative slow rotary motion of the pinion 1i) 
within ythe housing 9 and translatory longitudinal m0 
tion of the ñexible cable 1 within the tubular guides 2 
and 2a and the housing 9 is accomplished even with a 
small high speed motor of the type conventionally used 
for operating windshield Wipers. 
is secured to the upper end of the cable 1 moves the 
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The bracket 4 which Y 

Window 7 vertically in conformity with arrow A within ' 
the guide channels 8. The tubular guides 2 and 2a may 
have any shape adaptable with the space available there-A 
for and as permitted by the ñexibility of the cable l, 
since only the slottedy portion of guide 2 rnust be parallel 
to the window path. » 

In the drawings, the entire cable 1 has a wormlike 
outer surface. It will be realized, however, that an ordi-> 
nary cable with a smooth surface may be employed, pro 
vided that a wormlike portion is interpositioned in the 
region where the pinion 10 engages the cable. The same 
applies to cable 11 whereof only that portion engaging 
the pinion must be provided with gear engagement means. 

In the second embodiment shown in FIGS. 3 to 9, 
wherein similar parts are provided with the same ref 
erence numerals as in FIGS. 1 and 2, an automobile 
door is shown as viewed from outside having an outer 
panel 20, a generally triangular windowV 22 and a sliding 
Window pane 7 positioned for up and down movement 
relative to and within a pair of guide channels 8. 
A mounting 6 supporting pane 7 is rigidly connected 

to a supporting angle Sconnected to a bracket 4 which 
bracket in turn is rigidly ñxed to the upper end of a ñrst 
length 28 of a ñexible cable having a worm-like profile 
and being guided in a longitudinally slotted tubular guide 
26. Guide 26 extends through a housing 30 wherein 
a pinion 34 is rotatably mounted and tangentially en 
gaged by the cable'ZS. Pinion 34 is further tangentially 
engaged by a second length 40 of llexible cable similar 
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to the first length 28. Cable 40 is journalled in the hous 
ing 30 and connected for rotation to the shaft of an elec 
tric motor 42. Motor 42 is rigidly mounted to the in~ 
ner panel 44 of the automobile door in a position spaced 
from cable 28 and housing 39, which latter is also fixed 
to the panel 44 (see FIG. 4). A tube 46 of flexible ma 
lterial, for instance plastic, is connected to thefbottom 
end of guide 26 for receiving and protecting the free end 
of the axially moving cable 28 when the pane 7 is low 
ered. . 

As shown in greater detail in FIGS. 7 and 8, housing 
30 comprises a rear part 31 and a front part 32 rigidly 
connected together and to the inner door panel 44 by 
suitable fasteners, for instance screw means 36. The 
rear and the front part are shaped to provide passages 
for the respective portions of cables 2S and 401 adja 
cent the pinion 34. Integral boses 35 of pinion 34 are 
rotatably received in aligned circular bores in the rear 
and` front parts 31 and 32 of housing 30. , 
One end 41 of cable length 4t? is journalled in a 

bearing48 ñxed to the housing 3i). The opposite end 
47- is re'siliently coupled to a bushing 49'by means of a 
block 50 of elastic material, for instance synthetic rub 
ber. A suitably profiled shaft end Y’51 of the shaft of 
motor 42 is received in an inner bore of bushing .49 
which bore is profiled to prevent relative rotation between 
shaft end 51 and bushing 49. Accordingly, withthe mo 
tor shaft rotating shaft end 51 will cause rotation> of 
cable length 40 via the bushing 49 and the resilient cou 
pling 50 vulcanized torcable end 47. Rotation of cable 
length 40 will cause rotation of pinion 34 and rotation 
of pinion 34 will cause axial movement of cable length 
28 within the tubular guide 26, whereby rotation of 
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cable length 2S is prevented by the rigid connection be 
tween the cable 28 Vand the bracket 4, which latter is 
guided in the longitudinal slot 27 (FIG. 6) of guide 26. 
As shown in FIG. 6, the vlongitudinal edges 29 de 

tining the slot 27, which slot extends over the whole 
length of guide 26, are rounded, thereby minimizing 
friction and wear when the bracket 4 is travelling in the 
slot and also avoiding noises which might occur with a 
roughly cut Slot. 
To obtain the desired shape of slot with rounded edges, 

guide 26 is made from sheet metal strip with rounded 
longitudinal edges by bending such strip to obtain the de 
sired circular cross section with a longitudinal gap pro 
viding the guiding slot 27. 
The tubular guide 26 is longitudinally shaped in ac 

cordance with and parallel to the sliding path of the Win 
dow pane '7 and is rigidly fixed near its upper end to the 
inner door panel 44 by a suitable’bracket 52, while its 
lower end portion is clamped between the rear and front 
parts 31 and 32 of the housing 30, As shown in FIG. 
7, a recess 26a, provided in guide 26, enables the teeth 
of pinion VVT34» to engage the Worm-like profile 28a of 
cable 28. 
For better understanding the device according to FIG. 

7 is shown on an enlarged scale, as compared with its 
actual dimensions when built into a motor car. It should 
be noted, however, that excellent results have been ob 
tained with a diameter of pinion 34 in the range of 25 
mm. and with anV axial dimension of pinion 34 together 
with its bosses 3S, i.e. with an overall height of housing 
30 taken in a direction vertical to the inner door panel 
44, in the range of 16 mm. while the outer diameter 
of the tubular guide 26 may be 6 mm. or less. There 
fore, the space necessary for positioning the guide 26 
parallel to the path of the window pane and for mount 
ing the housing 30 adjacent the lower end of said path 
is reduced to a minimum, while the motor 42 may be 
arranged and ñxed to the inner door panel 44 at any 
desired position spaced from housing 30 and from the 
guided cable length 26, according -to the space available. 
The second cable length 40 may be curved and of suit 
able length Vfor transmitting the rotary driving force 
from fthe motor 42 to the pinion 34. 

It will be appreciated that in an operating device for 
a sliding window according to the invention the housing 
30 can be mounted in any desired angular position ad 
jacent the lower end of the path of the sliding window. 

' Because of the minimum of space required by the hous- ì 
ing in a direction perpendicular to the plane of the inner 
door panel 44, there will always be sutliñ‘icient room to 
position the lia-t housing near the lower end of window 
travel, thereby minimizing the overall length of tubular 
guide 26 wherein friction losses may occur when cable 
28 is shifted axially.' The position of motor 42 on the 
other hand may be chosen according to the space avail 
able in any type of car, whereby a possible greater length 
of the second cable 40 will not cause increase ot fric 
tion since no guide is required for this second cable. 
However, the second cable, which transmits the motor 
torque to the pinion 34 in the manner of a flexible shaft 
on the one hand and in the manner of a Worm on the 
other hand, may be supported from theV door panel 44 

' at one point or the other of its length by conventional 
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means, for instance bifurcated brackets or the like, by 
tubular pieces of comparatively wide cross section, if 
desired». . ; n ' ' ’ 

Though the motor 42 may be a commercial small elec 
tric motor as commonly used for operating windshield 
wipers or the like, it is of special advantage to have the 
electric motor 42 constructed with a flat rectangular 
cross section, as may be seen from FIG. 9. Here motor 
42 is shown ñxed by brackets v54to the inner door panel 
44. _ 

In FIGS. 4 and 5 the Varrangement of the regulator 
mechanism for a sliding window according to FIG. 3 be 
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tween the inner and the outer door panel 44 and 20, re 
spectively, is shown to require a minimum of space below 
the path of window travel; FIG. 4 showing the arrange 
ment and shape of a tubular guide for a. plane window and 
FIG. 5 for a longitudinally curved window, respectively. 
Though in both ligures the position of motor 42 is shown 
to be the same, it will be appreciated that the motor 42 
may be mounted in a different position according to the 
space available, because the second cable length 4@ act 
ing as a tiexible shaft renders the position of the motor 
4Z :independent on the position of the housing 36. There 
fore, the housing may be arranged near the lower end 
of the window path as desirable to reduce friction losses, 
while the motor may take any desired position. 
The embodiment according to FîG. l0 differs from the 

embodiment according to FlG. 3 by the position of hous 
ing 60 and motor 62. As will be seen from the drawing, 
the housing 60 is positioned below and adjacent the lower 
end of the path of the sliding window, while the electric 
motor 62 is positioned in a greater distance and actual 
ly in the region below the .triangular window 22, i.e. 
spaced from that part ot the automobile door in which 
the sliding window pane '7 is moving. This arrangement 
is especially advantageous in curved automobile doors 
with little space between the inner door panel and the 
window path. With such an arrangement the installa 
tion of a power operated window regulator will be pos 
sible even in a car door where most unfavorable condi 
tions are encountered. 
From the foregoing it »is made clear, that in the sim» 

plest embodiment the power operated window regulat 
ing mechanism according to this invention may comprise 
a pinion meshing with two pieces of cable consisting of 
one or several coiled strands, one piece of cable being 
axially movable for operating the window, the other being 
connected to a motor and being mounted for rotation. 
It will be understood that this device is very inexpensive 
to manufacture and needs very little space for accom 
modation. It has the added advantage that the motor 
may be mounted at any desired place and independent 
on the position of the pinion. 
While speciíic embodiments of the invention have been 

shown and described in detail to illustrate the applica 
tion of the invention principles, it will be understood 
that the invention may be embodied otherwise without 
departing from such principles. 
What is claimed is: 
l. A power operated regulating mechanism for selec 

tively raising land lowering a sliding vehicle window, com 
prising, in combination, a fiat housing secured to the ve 
hicle substantially below said window, a planar pinion 
rotatably mounted in said housing, a iirst and a second 
length of substantially identical threaded flexible cable 
meshing with said pinion in respective angularly spaced 
positions but substantially within the plane of said pinion, 
means for axially guiding said tirst length of cable through 
said housing, means for rotatably mounting said second 
length of cable at one end portion within said housing, 
means for securing said tirst length of cable to the lower 
edge of said window, tubular guide means secured to said 
vehicle for guiding said tirst length of cable Within said 
housing and also between the latter and said window along 
a path substantially parallel to the sliding path of said 
window, a reversible electric motor mounted on said ve 
hicle in a position spaced from said housing, and means 
for operatively connecting said motor to the other end 
portion of said second length of cable for rotation thereof, 
whereby said pinion will be rotated upon rotation of said 
second length of cable, thereby causing axial movement of 
said iirst length of cable and movement of said window 
along said sliding path. 
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2. A regulating mechanism according to claim l, where 

in said housing has respective first and second passages 
therein for said iirst and second lengths of cable, said 
tirst passage constituting said guiding means and forming 
part of said tubular guide means, said second length of 
cable constituting the driving element and said first length 
of cable the driven element with respect to said pinion 
during the raising and respective lowering of said window 
upon energization of said motor. 

3. A regulating mechanism according to claim l, where 
in said connecting means includes a coupling between a 
driving shaft of ̀ said motor and said second length of cable 
in the yform of a block of elastic material fixed to said one 
end of the second length of cable, a bushing secured to 
said block and having a bore to receive the free end of 
said motor shaft, and means for preventing relative rota 
tional movement -between said bushing and said motor 
shaft end. 

4. A regulating mechanism according to claim 1, 
wherein said tubular guide means is longitudinally slotted, 
and said securing means includes a bracket between said 
first length of the cable and said lower window edge, and 
protruding through the slot of said tubular guide means, 
said bracket setting apart said path of the first length of 
cable from said sliding path of the window. 

5. A power operated regulating mechanism for raising 
by positive pushing action and alternately for lowering by 
opposite action a sliding vehicle window, comprising, in 
combination, a housing secured to the vehicle substantially 
below said window, a first ftexible cable connected at its 
upper end to said window and having at an intermediate 
portion a worm-like protile providing first gear engage 
ment means, an upper sleeve above said housing and a 
substantially aligned lower sleeve below said housing, for 
axially guiding the respective upper and lower end por 
tions of said first cable in the window sliding direction, a 
passage through said housing for said iirst cable substan 
tially aligned and coextensive with said sleeves so as to 
provide continuous axial guidance for said intermediate 
and said end portions of the first cable, a planar gear ro« 
tatably secured within said housing and having a single 
circumferential row of teeth, a reversible electric mot-or 
spaced apart from said housing, said ñrst cable and said 
sleeves7 a second iiexible cable substantially identical with 
said first flexible cable, being connected at one end to the 
shaft of said motor and having at least at an intermediate 
portion a worm-like prolile providing second gear engage 
ment means substantially identical with said ñrst gear en 
gagernent means, said gear being intermediate and sub 
stantially coplanar with said first and said second cables, 
said row of teeth being simultaneously and tangentially 
engaged by said iirst and said second gear engagement 
means, :the latter being angularly spaced apart along said 
row of teeth, said second cable extending from said motor 
into Isaid housing to act as driving means with respect to 
said gear while said first cable acts as driven means, and 
means for rotatably supporting said second cable within 
said housing. 
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