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1

"My invention relates to a device for regulating
movable objects such as doors, the closures of
windows, ete., this regulating consisting of mov-
ing the object to a -desired position and main-
taining or locking it in such desired position.

.. Although the invention is useful in conjunc-
tion with many different types of movable ob-
jects, it is of especial utility as a means for regu-
lating the positions of closures in windows of
automobiles and other vehicles. At the pres-
ent time, most automobile doors are provided with
cranks as means for raising and lowering the
window closures, it being ordinarily necessary to
‘Totate the crank through several complete revo-
lutions -in order to move the closure from one
extreme position to the other. It is an object
of my invention to provide a means whereby
the closure may be actuated from one position to
another simply by small movement of a control
lever or handle, thereby avoiding the necessity
of turning a crank in order to move the closure.
- It is_an object of ‘the invention to provide a
device of the character set forth in the preceding
paragraph having means for restraining move-
ment of the closure or movable object, which re-
straining means is automatically released as the
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result of the initial movement of the operating

handle. o ‘

It is a further object of the invention to pro-
vide a novel means for counterbalancing the
forces tending to move the movable object or
closure, this counterbalancing means being so
formed that when the operating handle of the

30

device is moved for the purpose of adjusting the

closure or object, there will be a ready response
and the movement will be accomplished without
need for applymg a heavy force to the operating
handle.

. A further object is to provide a dev1ce of .the
character set forth herein having means where-
"by, counterbalanced forces are -normally applied
to the movable object so that the object is held
stationary and having means for incurring un-
balanced forces which will result in movement
of the object from one position to another. po-

sition in response to relatively small movement .

of a control or actuating handle. T
A further object of the invention is to provide
a device of this character having a novel means
_for applying a force to the movable object, either
{0 counterbalance or move the same, this force
applying means consisting of a spring and a link-
age mechanism connecting the spring to the
movable object in such a manner that the vari-
able force exerted by the spring is converted info
a sub.;tantxally constant force )
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A further object of the invention is to provide
a device of the character set forth in the preced-
ing paragraph having means for changing the
force exerted by the spring so as to unbalance
the forces acting upon the movable object, this
means for changing the force exerted by the
spring being operated by relatively small move-
ment of the actuating handle of the device.

-It is a further object of the invention to pro-
vide a regulator of this character havihg a novel
spring arrangement for producing a counterbal-
ancing of force and novel means for varying the
degree or effect of the counterbalancing force so
as to accomplish movement of a movable object,
and it is a further object to provide in the de-
vice a ‘means for locking the linkage mechanism
and also a release for this locking means which
operates automatically in response to initial
moveément of the actuating handle of the de-
vice.

A further object. of the invention is to provide

a closure operating mechanism which may be
made up ‘as a unit ‘and which may be installed
in an automobile door or other similar wall cavity
below a window through an opening of the wall
cavity which is covered by the window sill.

" A further object of the invention is to provide
2. novel means for holding the window  closure
$0 that it cannot rattle, this holding means being
releasable so as to remove practically all friction
from the closure so that the height of the closure
may be ad;usted w1th mmimum apphcatmn of

force.

Further obJects and advantages of the inven-
tion may be brought out 1n the followmg part
of the specification.

Referring to the drawings- whlch are for 111us-
trative purposes only,:

“Pig.'1 i§ a face view of ‘a form’ of my inven-

‘tion sHown with the cover plate or panel removed

soas. to disclose the operating mechanism.:
“Fig. 2 is a rear face view of the upper port1on
of the operating mechanism. :
Fig. 3 is a fragmentary sectional v1ew taken

. asindicated by the line 3—3 of Fig. 2.

Fig. 4 is a: fragmentary. sect1ona1 v1ew taken
asindicated by the line 4—4 of Pig. 1. - -
Fig. 5.is a fragmentary sectional view. taken

‘as indicated by the line 5—5 of Fig. 2.

-Fig. 6 is a fragmentary sectional view taken

A :_}as 1nd1cated by the line 6—6 of Fig. 3.

Fig. 7 is & schematic view showing an alterna-

, f' tive form of my linkage mechanism.

F1g 8is a schematlc view showmg the manner

in whlch the opposing forces utilized by ‘the . in-

ventwn are incurred by mechamcal means.
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Pig. 9 is a schematic elevational view showing
an alternative form of the invention.

Pig. 10 is a diagrammatic view showing an
eccentric means for unbalancing the counter-
balanced forces.

In Fig. 1 I show a frame 10 which, in one prac-
tice of the invention, may be the frame of an
automoblle dcor. “This frame 10 has vertical
members (1, the upper portions of which coop-
erate with a header 12 to provide a window open-
ing 18. The side members (! carry channel
guides 14 which receive the edges of u closare 18
consisting in the present instance of a pane o
glass adapted to be moved from a raised position
in which it fully closes the opening 13 to a low-

ered position wherein the window Upeting I3

will be unobstructed by the closure 15. In Fig.
1 the closure is shown in an intermediate posl-
tion.

‘e closure 1§ is controlted ‘and regrilated or
optrated by a window operating mechantsm M
which restdes in the chamber 16 which occuples
‘thut portion of the frame 18 below ‘the window
opening 13. ‘The mechamism M is carried by &
“rame structure 17 which inctudes a cross bar 18,
a vertien] bar 13 and a dlagonal dbar 20 connected
in the manner shown. ‘The ends of the cross bar
T8 ure recetved in the clips 21 mounted on the
nner face of the side bars (1 below the lower
‘margin of the window opening 13. Near the cen-
ter of the cross bar 18 a shenve 22 Is supported
on.a'din 23. A composite sheave member is sup-
ported on the upper portion of ‘the diagonal bar
20 by means of & 'bolt 28, And an idler sheave 26
is mounted néar the lower end of the vertical bar
19'hy shaft means27.

As shown in Pigs. 1 and 3, the composite sheave
meniber 24 comprises a circular sheave ‘28 dis-
posed concentrically to the axis of the bearing
‘bolt 78, and a spiral sheave 29 which is disposed
‘egeentrically as shown inFig. 1, this spiral sheave
20 beiag of & form and having a purpose which
will be hereinafter described. For convenience,
1 have shown the -sheaves 2B and 29 integrally
formed in a single structure referred to as the
composite sheave member 24.

A portion of the periphery of the compaosite
sheave member 28 has extended teeth 30 defin-
ing notches 34 adapted to be engaged hy locking
means comprising & dog 32 carried ‘at omne end
of a locking lever 33, which is pivotally supported
an the disgonal bar 20 above the bolt 25 by abolt
38 A spring 35 urges the rightward end of the
lever 33, Fig. 1, downward to produce engage-
ment -of the dog 32 with a notch 3{. The-appo-
site, or leftward end, of the lever 43 is-engaged
Jy e rod 86 which extends to a-dash pet 3T which,
when the rightward end of the lever 43 is raised
against the force of :the apring, will retard olock-
wise rotation of ‘the Yever 88 to delay reengage-
ment of the dog 32 with thre ‘composite sheave
mbaiber M.

As will be percédived -Trom Figs. 2 :5nd 4, the
Jever 3 ecomprises n flat plate, and ‘s dog 32-con-
sists of a plate portion 38 bent at right angles
® ‘the ‘end -of ‘the lever ‘33. The upper part of
the plate portion ‘38°is bent into-a nearly hortzon-
‘a1 positton ‘to provide 'a wall 39 through which
_the lower portion of a pull rod 40 may extend,
this pull rod ‘having on its lower end a stop, in
_the form of a nut ¥1, adapted to engage the
‘tower Tace of the wall portion 39 when the pull

19

4
from engagement with a notch 3t of the compo-
site sheave member 24.

The upper end of the pull rod 40 has thereon a
loop 42 which engages a loop 43 secured to the
lower face of a horizontal detent bar 44 which
is connected by hinges 45 to the upper edge of
the horizontal bar 18 of the frame structure i7.
When the pull #ar 40 b dowered as shown in
Fig. 4, the detent bar 4% resldes ih a nearly hor-
izontal position, and a cushion 46 on the outer
‘efige thereof engages the surface of the closure
IS 50 %5 to bind the closure (5§ in the guide
<¢hannels (4 and thereby frictionally hold the clo-

-sure {5 and prevent rattling thereof. The detent
“ bar I8 ‘is swung upwardly from the detaining
" pelitiap im which §s shown in Fig. 3 and Fig. 4

. by a thrust bar 47, which has at its upper end &
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‘rod 40 13 1ffted, thereby lifting the .rightward -

end of the lever 33, Fig. 1, to remove the dog 32

76

“swung.
“1f 'the handle 63 is rotdted so as-to cause the long

160p #8 engaging a loqp 49 which is secured to
the under face of the detent bar 44 at the oppo-
‘yite end of the biar M from the loop 43, &3 sbhewn
n Pig. 2. The thrust bar 47 extends dowisvasd
through a tongue 50 which projects from the
lower edge of & detent releasing lever 61 whith

is supported by a pivet 84. 'When the Jevar i
s swung upwardly around the pivot ‘me
a5 indieated by dotted ltnes S8« in Mg.
‘tongue 80 thersof will -engege & nut 65
%hrust‘barl'l and meve the thrust bar

8w
111

Mo in Fig. 3. This swinging MOV~
‘ment of the debetit bar 8 wil in turn pull Yhe
pull rod 40 upward end HN the rightwand wmtl
of the dever 38, Fig. 1, amnd -carry the -dog 32 ‘ot
-of engagement ‘with the ndtch 3 of the compos-
ite ‘sheave ‘member 24 which it may Pe at the
‘fime engaging.

The pivot 54 which supperts the -debtent relens-
ing ‘tever b1 is mounted wpon ‘a rocker arm W
which s mede from-a ’ﬂat plate as shown'in Mes.
4, 2, and 8.

The rocker arm 56 is pivoted upon the sleeve

“or ‘shanfk ‘portion ¥1-of ‘a cum member 88, which
‘cam-member ‘§8-comprises a‘bar portion 59 which

‘Hes untler ‘the flange 53 of the deternt releaving
Yever §1 as'shown-in ™gs.2, 8, and 6. The ‘shamk
5 extends from ‘this ‘bar portion ‘59 throwgh un

-opering in ‘the Tocker -arm %6 and ‘through an
“opening 66 in the web of the vertiosl bar 19, and

‘fs turnable ‘in sudh opening 8. The cam ‘mem-
Fer 58 “has ‘a ‘noncircalar ‘opening 84, such, Tor
example, as square, which extends through the
‘stiagk portion §7 -ant is’adapted to receive ‘the

“stem Bzufahatnme‘e‘s “When the stem ¥2 is

“Iniserted in “the ‘opering ‘81, the taniie 83 -may be

“swung 5o’ as ‘to"tmpart rotatton to the cam mem-
“ber 98 to swing this-member ¥8'independently of

‘the Tocker arm ‘%, within vertain Hmits of Tove-

“ment.

‘As shown ‘In Figs. 2 ‘amd B, the ‘bar portion 99
of the cam 58 has a long end 64 .and a.shart end
‘5 on -opposite sittes of the wxis of rotatton pro-
‘vided by the shank portion 98, the short ent €5
‘0T the bar portion-$9 extending toward‘the pivot
54 on ~which the detent releastng ‘lever ‘5 is
‘Viewing the lever ‘81 as shown in ™g. 2,

end-64 of the har portion ¥8.to Swing upward-as
indicated by dotted Jines .6, such long and 84
will swing the lever 51 upward unti] its free end
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éngages a stop 66 which projécts from.the end of
the rocker arm 56 opposite the end thereof car-
rying the pivot means 54. Likewise, a. rotation
of the handle 63 so as to rotate the short end
65 of the bar portion 59 upward, will cause such
short end 65 to engage the flange 63. of the lever
51 and swing the same upwardly into engagement
with the stop 66. When the stop 66-is engaged
by the lever 51, the rotation of the handle 63 will
be transmitted through the bar portion: 59 and
the lever 51 to the rocker arm ‘56, to cause the
rocker arm 56 to swing in desired direction.
However, rotation of the rocker arm 56 will not
be produced until the lever 51 is raised and the
horizontal detent bar 44 swung upward into re-
leasing position, and the dog 32 lifted from a
notch 31, in accordance with the previously de-

10

15

seribed result of the upward swinging of the -

detent releasing lever 5{.

As shown in Fig. 1 and Fig. 4, a metal clip.68
provides a means for connecting the lower end
69 of a cable 70 to the lower edge of the closure
15. This cable T) extends substantially - verti-
cally upwardly and over the idler sheave 22, and
the remaining portion: 71 of the cable 10 extends
to and around the circular sheave member 28
of the composite sheave member 24, the cable 10
being attached to the sheave 28 by an attaching
means 12, A second cable 73 has one end there-
of attached at 74 to the spiral sheave 29, and
from the attachment T4, the cable 13 is extended
around the sheave 29 to the sheave 26 situated at
the lower end of the vertical bar 8. The oppo-
site end of the cable 13 is attached to the lower
end 75 of a tension spring 78, ‘the upper end 77
of this spring 76 being connected to the leftward
end of the rocker arm 56, Fig. 1. The opposite,
or rightward, end of the rocker arm 56 is con-
nected to the upper end 18 of ‘a tension spring
19, the lower end 80 of which is connected to the
lower portion of the vertical bar 19. Since the
rocker arm 56 is pivoted around its center, the
springs 76 and 719 will be under equal ‘tension
when the device is in a static condition—that is
to say, when no rotatlve force is apphed to the
handle 63.

The weight of the closure 15 is- carned by the
cable 10 which applies a-constant ‘torque to the
circular sheave member 28. This torque from
the tension in the cable 10 is counterbalanced by
the torque resulting from the tension in the ‘ca-
‘ble-73.- Since the tension in this cable 18 is de-
rived from -the spring 176, it increases and de-
creases as the spring 76 is extended or contracted.
Accordingly, the radius of the spiral sheave mem-
ber 29 increases as the spring 16 contracts so
that the tension exertedon the cable is decreased,
‘and decreases as the cable 13 is extended, the
result beirig that the torque applied by the cable
13 to the composite sheave member 24, expressed
as the product of cable tension multiplied by the
lever arm-or radius of the-spiral sheave member

‘in- all"different. positions-thereof, is a constant
value, and is equal to the constant torque applied
by the cable 10 to the composite sheave -member
24, The cables 10 and 7l are representative of
lines acting in tension upon-the composite sheave
member 24. It is quite evident that the cables
70 and 713 can be réeplaced by straps, chams steel
ribbons, ete.

When the device, as shown in Pig. 1 is'in a
static condition—that is to say, with- no torque
transmitted through the handle 63 to the rocker
.arm 56—the rocker arm 56 will float between:the
-upper ends 171 and ‘18 ‘of the ‘springs 76 and 719,
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6
and have an angular or transversé position with
relation to -the vertical bar 19 which will result
in equal tension to the springs 76 and 79. These
springs 16 and 79 may be regarded as two divi-
sions of a single spring element, with the rocker
arm 56 as an intermediate connecting means

which enables the springs 16 and 719 to be placed
in substantially side by side relation instead of

in alignment. Through the medium of the
rocker arm 58, the force of spring section 79 is
applied to the upper end of spring 16, the force
of which is transmitted through the cable 13 to
the sheave 29. The handle 63 operating through
the cross bar 56 provides a means for varying the
tension in that portion of the spring system which
is connected to the cable 13, thereby varying the
tension in the cable 13, with the ultimate effect-of
unbalancing the opposed torques applied to the
composite sheave member 24. This unbalancing
of the torques applied to the sheave member 24
will result in its rotation in a direction corre-
sponding to the direction of the greatest torque

-and this rotation will result in raising or lowering

of the closure 15. Accordingly, if the rocker arm

86, as viewed in Fig. 1, is rotated in clockwise di-

rection, the tension in the spring 716 will be in-
creased -and the - increased tension applied
through the cable 73 to the spiral sheave member
29 will result in an increase in the clockwise
torque applied to the composite sheave member
24 over and above the value of the counterclock-
wise torque applied thereto by the cable 70, and
the composite sheave member 24 will be rotated
in clockwise direction to move the closure 15 up-
ward. The opposite condition will occur when
the rocker arm 56 is rotated in counterclockwise
direction. There will be a decrease in the tension
in the spring 16 and a rotation of the composite
sheave member 24 which will accomplish a lower-
ing of the closure -{5. However, the actuating
means represented by the handle 63 cannot be
utilized to unbalance the torques applied to. the
composite sheave member 24 unless it shall have

first released the restraining means.of the inven-

tion. ' In:explanation of this, we may refer to
the previous description herein of the manner in

which the rotation of the handle 63 from an in-

operative position first swings the lever 51, Fig. 2,
upward-and into the dotted- line position .54a
thereof, and thereafter rotates the rocker arm 56.
In the foregoing I have used the term ‘restrain-
ing means” as including either or both the fric-
tional detent bar 44 and the lockmv dog 32 and
assoclated parts.

A feature of the invention is to prov1de a means
for positively locking -the- linkage mechanism
which acts to transmit the force of the spring 1§
to the closure 15, such linkage mechanism con-

.sisting of-the composite sheave member 24 and

the cables 70 :and.13. . This locking .means which

includes. the dog 32 prevents movement of. the

closure 15 as:the result of the bouncing move-
ment of the vehicle when it travels over a rough
or ‘uneven surface. ~‘In the disclosure I have
shown the cables 10 and 13 attached respectively
to: the -circular and spiral sheaves 28 and 29.

‘This connection may be reversed in the practice
-0f the invention. 'That is to say, the eable 10
-may be connected to ‘a .spiral sheave and the

spring 76 may be connected to a cireular sheave
of -a .composite sheave arrangement if - the cir-

eular and spiral:sheaves are ‘properly arranged

and. springs-of propér length: and . strength ‘are

-provided. -In explanation of:this I’ have in Fig..7
:shown “schematically -the: attachment of a cable
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Ntoasp!t;l@em 240’ which is eonnected {8 &
eiretdar sheave 28’. ‘A spring 16’ appHes to the
‘sheave assembly 2 torque which inereases as the
spring %6° is elengated. Soast»okeepthem
of the cable 10 constant, the sheave 28’ is made
of increasing radius in elockwise direction, #0
that «s the foree exerted ‘by the -spring 18’ grad-
ually increases, the lever arm will gradually in-
crease, thereby providing -4 means -whereby &
eonstant tension in the eable 70 will produce an
increasing ‘torque to -eounterbalanee the increas-
ing torque resulting from the elongation of the
spring 1¢'.

Tn the form of the invention shown in ‘Pig. 1,
‘the meveble member diselosed as a window -glass
1§ is associated with means for ineurring eppos-
m; forees therein. ‘The means provided for eaus-
‘g & foree to -act downwardly on the movable
‘member 15 consists of the vertical guides 14 which

suppert -the movable member #§ so-that grevity

may.ach therein to incur a downward force. Op-
‘posing this- dewnward ferce of gravity 15 we-have
-an upward foree resulting from the tension -in
the spring element .eompriging springs %6 and 19

such- oounterbalancing force ‘being- transmxtted to

4he ‘movable member § by ‘the linkage -mecha-
nism _eonsisting of -the composxte sheave member
4-and the cables 10 and ¥3. In the form of the
‘invention sehematieally -shown ‘in 'Fgg. -8, ‘means
are ‘previded for -applying or incurring forees:in
eppesite -direstions whereby -a movable member
-schematically shown -as the paxrt (5a will- be ‘held
-stationary when:the forces are in balanee,-or will
‘be moved ‘when the -forees -are unbalaneed I
‘have shewn -the -member :18a conneeted by -a
.eable 784 :40-a linkage mechanism 88 of the same
:gharecter-as employed:in- Pig. 1,-and aeeerdmgly
‘T ‘have applied thereto the same numerals -@s
-previously employed.

A:seeond eahle 19a eonnects the movable mem-
:ber 18a with a spimal sheave or pulley 88-to-whieh
.8 varying- eountersclockwise foree 'is-applied-by a
spiral er:torsion spring-88. It-will:be pereeived
-that as:the sheave 88:is rotated: in clockwise-di-
rection, the effective radius:thereof.will decrease
a8 :the :tension : in :the :spring :$8 inoreases. The
-eomposite sheave -member 84 and the springs:18
.and 19 are80 proportioned that a constant eoun-
:tetbalaneing tension will be exerted in:the-ocakle
73a,:to counterbalance . the tension in-the -cable
-18&. “When the roeker arm:3§ is rotated in-eloek-
-wise direction, the spring 78 will be elongated and
:the increased:tensile foree exerted thereby-will
cause the sheave member 24 to-retate in-eloek-
-wise . direction, -since -the - tensien in :the -oable
13a is now in exeess:of the:tension whieh the
spring 88:is capable of applying to the.oable 18e.
-Acoordingly, the :clockwise. rotation -ef - the-eom-
- pasite. sheave member 24 will . wind in the cable
;134 and move:the movable member 184 in-left-
ward direction until the excess tension. is released
-from the spring ‘1§; whereupon, the foxce exest-
-ing means §§ and: 88 will. resume their balanced
-relationship and the movable member t8a - will re-

-main statiopary. A eounterclockwise rotation-ef -

_the vocker arm:88 will.reduce the tension in the
. spring ‘16:80: that the system .will be- unbalanced
‘in the oppaosite direction from that:deseribed in
- $he preceding :explanation, whereupon the spring
48 may-aet to-move the member {§a rightwardly.
:Jn: $he form: of 4he: invention shown in:Pg..9
'1. provide - p.means - for. pesitively - glamping : the
-glosyre - 1§:by -prepgure against the.edge: theve-
-of, -$he clamning:means heing: releasahle .so 48

48
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4 is desired o change its position. - Alge, in
Wig. ‘9 T have shown many of the parts previously
fAlustrated and described, eombined with new
parts 50 as to produce new effects. For example,
the rocker arm 56, in the form of the invention
shown in Pig. 9, ueomectadbylmmemewu
with a spiral pulley 81 which is cannected through
& cable 82 with the olosure 15, whereby movement
of the actuating handie 83 is transmitted directly
through the rocker arm §6, after release of the
restraining means and through the linkage 19 and
the oable 92 to the .closure 185, therehy producing
movement of the closure 16 in a pasitive manner,
a5 the result of adding or subtracting a force
eapable of maving the counderbalanced closure

1 !.

1In Fig. 9 the horigantal frictional detent ber
A8, aottmedbyathnwtmd" in the manmner
described with relation to Fig. 3, hag its rightward
.and extended -as shown at 44’ where it is oon-
neeted by means of .a link 93 with a vertically
.shifiable bar 84. This bar 94 is connected to the
.center of s plurality of toggle members 85, the
Jeftward ends of which are connected to the guide
.channel 46 which supports the rightward edge of
‘the ¢losure i5, the leftward edge of this clogure
15 being supparted by & statiopary guide channel
-+4. 'The-channel #8 is movably aupported by sev-
.eral hqmontal pins 81 whieh are slidable in open-
:ings formed in the vertical frame member 08.

“The spiral pulley 8! ig turnable upon o gla-
tionary shaft (98 to whigh the inner end of &
.coil spring m is attaghed, the outer end of this
-Spring being connected at 103 to the. spiml pulley
Nso&pwexertafomﬂtendmtomtﬁeﬂw
‘pylley 81-in closkwisp direstion.

The Jinkage 80, -for conpnecting the rogker grm
56.to the pulley 81, somprisas 8 lever 146 which
»prolect,s from the ‘rqcker arm 56, a gear seg-
‘ment 106, ﬂxed on the pulley -91,.and a link 187
.having one epd thereof pivotelly. -attached to. tpc
Jever -105, and WM & rack 108 at its oppps;te
end engaging the gear segment .|06. Also, at-
.tached to the spiral pylley 81 is a plate 99 ha.v-
ing a circylar arra It of nofches. 140 adapt-
ed to be engaged by a latch 32, to lock the pullay
84 against rotation.

In the oparation qf-the. davlce ghown in Fig. 9,
the injtial movement applied-to-the handle &3
acts,.as previeusly -described berein, to lift the
member 44 threugh upward thrust applied to, the
Ted.41, This upward movement. of {he member
84 acts through a pull rod 48 to. 1ift the lockipg
“member 32’ fram .engagement with a notch 149,
_thereby unlocking. the spiral pulley 81. Also, the
.upward . mnvgment of the member .44 is trans-
_mitted through - the links 83 .to.the verticadly
_shiftable har 84. -The ypwand movement of {lis
 har.94-callapses the. toggles #8 50:that they will
-act to. pull- the movable.guide channel. 3§ AWAY
.from the rightward edge of the closyre (5 agpinst
-the pressure-of . springs: 142 disposed arpund. the
;pins-91. The -Festraining aotion is thus, taken
-frem. the-glosure member: | 80 that it may freely

.move in- response to-faree: tnansmitted- from the

-lever ;43 to- the rogker axm 86. - The movement
;thhemckerm“ by the jever §3 resylis jn.a
-swinging. of the leysr (4§ and. a shifting of the

-link 197 50 that foree will be applied through the

rack (08 to the gear segment 106 to.rotate $he
-gear segment 91 in desired direction. In. this
-form. of  the .invention the weight of the: closure
- 1§ 15 counterbalgnoed by the force. of the spring
102, .Jdevement of the claaure 18 js acoomplished

mwm&;&wmmtmmmem% wmgmswwmmmm
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balancing effect of the spring 102 employed in
conjunction with the spiral pulley 9. The trans-
mission of movement from the lever 63 to the
spiral pulley 81 is direct and proportionate in
view of the employment of the linkage 90.
Therefore, the closure 15 may be accurately ad-
justed to any desired position within its range of
movement in the window.

In the mechanism diagrammatically shown in
Fig. 10, the unbalancing of the forces is accom-
plished by rotation of an eccentric 127 which is
mounted on an axle or pivot 128. A lever {29
extends from the eccentric 127 whereby this
eccentric may be rotated in either direction. A
composite pulley member consisting of a circular
pulley 123 and a spiral pulley (22 is rotatable
on the eccentric 127. A cable 121 extends from
the spiral pulley 122 to a variable force exerting
means shown as a spring 120, and a cable 124
extends from the circular pulley 123 over a sheave
to a constant force exerting means shown as a
weight 126. When the composite pulley assembly
is shifted by rotation of the eccentric 121, the
forces acting in opposite directions in the mecha-
nism will be unbalanced and movement of the
weight 126 will result until balance is reestab-
lished.

I claim as my invention:

1. In an adjusting device for a movable mem-
ber disposed so as to be moved in opposite direc-
tions, the combination of: -means for incurring

normally counterbalanced forces to hold said -

member stationary in all of its positions, at least
one of said means comprising a spring means
having a pair of spring sections joined by con-
necting means so that the forece of one of said
spring sections is transmitted to the other of said
spring sections and a- leverage mechanism
" whereby the varying force of said spring means
is converted to a substantially constant counter-
balancing force; means for restraining movement
of said movable member in at least one of its
directions of movement; an actuating member
having, in response to motivating effect applied
thereto, an initial movement and a succeeding
movement; means operating in response to said
initial movement of said actuating member to
release said restraining means; and means con-
necting said actuating member and said connect-
ing means operating in response to the succeed-
ing movement of said actuating member for
applying movement to said connecting means to
change the force of said spring means and cause
movement of said movable member.

2. In an adjusting device for a movable mem-
ber disposed so as to be moved in opposite direc-
tions, the combination of: means for incurring
normally counterbalanced forces to hold said
member stationary in all of its positions, at least
one of said means comprising a spring means
having a pair of spring sections joined by con-
necting means so that the force of one of said
spring sections is transmitted to the other of
said spring sections and a leverage mechanism,
whereby the varying force of said spring means
is converted to a substantially constant counter-
balancing force; an actuating member adapted
to be moved in response to a motivating effect
applied thereto; and means connecting said actu-
ating member and said connecting means re-
sponding to movement of said actuating member
for applying movement to said connecting means
to change the force exerted by said spring means
and cause movement of said movable member.

3. In an adjusting device for a movable mem-
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ber disposed so as to be moved in opposite direc-
tions, the combination of: means for incurring
normally counterbalanced forces to hold  said
member stationary in all of its positions, at least
one of said means comprising a spring, a com-
posite sheave means including two sheave mem-~
bers, at least -one of which is spiral, lines con-
necting said sheave members respectively to said
spring and to said movable member, whereby the
varying force of said spring is converted to a
substantially constant counterbalancing force;
means for restraining movement of said movable
member in at least one of its directions of move-
ment; an actuating member arranged so as to
have, in response to motivating effect applied
thereto, an initial movement and a succeeding
movement; means operating in response to said
initial movement of said actuating member to
release said restraining means; and means con- -
necting said actuating member and said spring
operating in response to the succeeding move-
ment of said actuating member to change the
force of said spring and cause movement of said

. movable member.
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4. In an adjusting device for a movable mem-
ber disposed so as to be moved in opposite direc-
tions, the combination of: means for incurring
normally counterbalanced forces to hold said

- member stationary in all of its positions, at least

one of said means comprising a spring, a com-
posite sheave means including two sheave mem-
bers, at least one of which is spiral, lines con-
necting said sheave members respectively to said

. spring and to said movable member, whereby the

varying force of said spring is converted to a
substantially constant counterbalancing force:
an .actuating member. adapted to be moved in
response to a motivating effect applied thereto;

. and means connecting said actuating member

and said spring responding to movement and in
all positions thereof of said actuating member
to change the force exerted by said spring and
cause movement of said movable member.

‘5. In an adjusting: device for a movable mem-

5 ber disposed so-as to be moved in opposite direc-

tions, the combination of: means for incurring
normally counterbalanced forces to hold said
member stationary in all of its positions, at least
one of said means comprising a spring element,
a composite sheave means including two mem-
bers, at least one of which is spiral, lines con-
necting said sheave members respectively to said
spring element and to said movable member,
whereby the varying force of said snring element
is converted to a substantially constant counter-
balancing force; means for restraining movement
of said movable member in at least one of its
directions of movement; an actuating member
having, in response to motivating effect applied
thereto, an initial movement and a succeeding
movement; means operating in response to said
initial movement of said actuating member to
release said restraining means; and means con-
nectineg said actuating member and said spring
operating in response to the succeeding move-
ment of said actuating member for applying
movement to an intermediate portion of said
spring element to change the force of said spring
element and cause movement of said movable
member. )

6. In an adjusting device for a movable mem-
ber disposed so as to he moved in opposite direc-
tions, the combination of: means for incurring
normally counter-balanced forces to hold said
member stationary in all of its positions, at least
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one of said means comprising a spring element,
a composite sheave means including two sheave
members, at least one of which is spiral, lines
connecting said sheave members respecttvely to
said spring element and to said movable member,
whereby the varying force of said spring element
is converted to a substantially constant counter-
balanecing force; an actuating member adapted to
be moved in response to a motivating effect ap-
plied thereto; and means connecting said actuat-
ing member and said spring responding to move-
ment of said actuating member for applying
movement to an intermediate portion of said
spring element to change the force exerted by
said spring element and cause movement of said
movable member.

7. In an adjusting device for a movable mem-
ber disposed so as to be moved in opposite direc-
tions, the combination of: means for incurring
normally counterbalanced forces to hold said
member stationary in all of its positions, at least
one of said means comprising a spring, a com-
posite sheave means including two sheave mem-
bers, at least one of which is spiral, lines con-
necting said sheave members respectively to said
spring and to said movable member, whereby the
varying force of said spring is converted to a sub-
stantially constant counterbalancing force;
means for locking said composite sheave means,
an actuating member having, in response to mo-
tivating effect applied thereto, an initial move-
ment and a succeed-movement; means operating
in response to said initial movement of said actu-
ating member to release said locking means; and
means connecting said actuating member and
said spring operating in response to the succeed-
ing movement of said actuating member to
change the force of said spring and cause move-
ment of said movable member.

8. In an adjusting device for a movable mem-
ber disposed so as to be moved in opposite direc-
tions, the combination of: means for incurring
normally counterbalanced forces to hold said
member stationary in all of its positions, at least
one of said means comprising a spring means
having a pair of spring sections joined by con-
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12
necting means so that the force of one of said
spring sections is. transmitted to the other of
sald spring sections, & composite sheave means
including two sheave members, at least one of
which is spiral, lines connecting said sheave
members respectively to satd spring means and
to said movable member, whereby the varying
force of said spring element is converted to a
substantially constant counterbalancing force;
means for locking said composite sheave means;
an actuating member having, in response to mo-
tivating effect applied thereto, an initial move-
ment and a succeeding movement; means operat-
ing in response to said initial movement of said
actuating member to release said locking means;
and means connecting said actuating member
and said connecting means operating in response
to the succeeeding movement of said actuating
member for applying movement to said connect-
ing means to change the force of sald spring
means and cause movement of said movable
member.
RECTOR CROW.
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