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W. ?.?ennis & Company,Chicago,Ill.,a c0rpo 

Ag?Cation April ?6,1941,Serial No.388,830 

(C1,16?19?) 
The inVentiOn relates generaly to Closure Sup 

porting members and more particularly to anim 
brOVed Sash balance ofthe Springtype. 
There have been numerous types of sash bal 

anCes utilizing SpringS as the Counterbalancing 
means,HOWeVer,these have generaily had cer 
tain disadvantages One of Which is the dificulty 
Of Obtaining a Spring Which Will satisfactorily 
COUnterbalance the WindOW sash or other closure 
member throughout the various positions of the 
latter,This is due in part to the relatively Iong 
traVel of the Closure member Wherebythetension 
Spring,if Strong enOugh to CGunterbalance the 
ClOSure member,Would tend to move the member 
out of a given position,forexample,in a window 
C0nStruCtiOn Where the lOWer Window Sash When 
in its ClOSed position and the spring under maxi 
mum tension,the sash may tend to rise,due to 
SUCh inCreased tension. Similarly,if a Weaker 
Spring is employed the Counterbalancing force 
may bereduCed t0 aninSufiCient am0unt t0 main 
tainthe Sashin a raisedposition, 
The present inVention has therefore among its 

Objects the production of a Counterbalance uti 
lizing a Spring for its Counterbalancing poWer 
WhiCh is SO COnstructed that there Will be ade 

?0 

quate COunterbalancing power at all times re 
gardeSS Of the p0Sition of the Sash or 0ther Clo 
Sure member and yet Which Will maintain the 
latter in any desired position. - 
Another Object of the invention is the produC 

tiOn of a Counterbalance of the type described in 
Which the Spring movementis relatively Smail as 
C0mpared With the ClOSure movement. 
A further Object of the invention is the pro 

duCtiOn Of SuCh a COunterbalance in Which the 
COUnterbalanCing aCtion providesits 0Wn resist 
BIACe for preVenting undesired mOVement Of the 
Closure member,and at the Same time providing 
the neCeSSary COunterbalanCing action. 
Other objeCts Of the invention·are the produC 

tion Of Such a deVice Which issimple and durable 
in COnStruCtiOn,ineXpensive to manufaCture,and 
Very eficient for the purposes intended, 
A further Cbject 0f the invention is the pro 

duction of such a device Which may be readily 
andeaSily installed onthe Closure member. 
Many 0ther objects and advantages of the in 

YentiOn herein Shown and desCribed Wil be ob 
ViOUSto thOSeskilledinthe art from?he disclosure 
hereingiven? 
TO this end my invention Consists in the novel 

COnStruction,arrangement and combination of 
partS herein Shown and described and more par 
tiCularly pointed out in the claims, 
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In the draWings Wherein like reference Char 
8Cters indicate like or corresponding parts: 

Fig. 1 is a front elevational VieW of a Window 
ClOSure With portions there0f ShoWn in Sectionto 
illustrate the appliCation of the deVice; 
Fig,2 iS a Side eleVational VieW 0f a COUnter 

balance Construction embodying the preseat in 
Vention With a portion of the housing broken 
aWay to disClosethe interiorthereof; 
Fig,3 is a perSpective View of a pair of Win 

dOW 88Shes With the COunterbalances mounted 
thereon; 
Fig.4 is a Sectional VieW taken approximately 

ontheline ??? of Fig.1; 
Fig,5 is a SeCtional View taken approximately 

0n the line 6?50fFig.2; 
Fig,6 is a Sectional View taken approximately 

On the line 6?6of Fig,5; 
Fig. 7 is a Sectional View taken approximately 

onthe line T?í of Fig.6; 
Fig,8 is a Sectional VieW taken approximately 

Ontheline 8?80f Fig,6; 
Fig,9 is a Sectional View taken approximately 

On theline 9?9 of Fig.6;and 
Fig,10 is a perSpeCtive VieW ofthe moVabie Car 

riage employed. 
AS illustrated in Figs,l to 4 the deVice Com 

prises a housing designated generaly bythe nu 
meral from Which extends a flexible tape 2,the 
free end of Which is provided With a mounting 
member 3,Four of these Counterbalancing de 
ViCes are generaly emplOyed in the USU81 Window 
COhstruction having upper and 10Wersashes @ and 
5 reSpeCtively,slidably Carried in the Window 
frame 6,The Side edges of the respective sashes 
are prOVided With rabbets Or Channels ? in Which 
are p0SitiOned the hOUSings f. The reSpective 
mOUnting members 3 are provided With apertures 
3 for receiving SCrews 9 Which are ScreWed into 
the Sides 0f the Window frame at the top thereof. 
ASilustrated the hOUSing isprOVided With fianges 
Ortongues at their reSpective ends haVing ap 
ertures f2 therein for receiving mounting screWS 
f3 Which are ScreWed directiy into the respective 
Side members 14 of thesashes, 
AS illustrated in FigS.5 through 8,the housing 

l is Substantialy U-shapedin CroSS-Section,haV 
ing Substantialy parallel side wals 15 and con 
neCting frOnt Wall 16,the housing illustrated be 
ing fOrmed Of Suitable Sheet material and bent 
Or Stamped to the desired Shape With the free lon 
gitudinal edges of the side Walls f? being turned 
inWardly to provide stifening or reenforcing 
ianges f,the latter also providing guiding and 
retaining means for a Carriage,designatedgener 
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ally by the numeral 18,Which is slidably carried 
in the housing. The Carriage 18,asillustrated in 
Fig,10,Comprises Side Walls 19,an end Wall 21, 
and the tranSverse portions 22 and 23. In the 
embodiment ilustrated,the Carriage 18 is Con 
struCted from a Sheet of material folded to pr0 
wide the end Wall 21 and Side Walls 19,p0rtions 
0f the Side Walls being Cut and folded inWardly, 
to form the transverse portions 22 and 23. Ex 
tending from the end Wal121 is a lug 24 having 
an aperture 25 therein,Positioned at the opp0 
site end of the carriage between the Side Walls 19 
is a block 26 Which is Secured in plaCe by a pin 
or rivet 27. Rotatably mounted in the Carriage 
18 betWeen the Side Walls 19 are a pair Of rollerS 
28 and 29 respectively,supported by pins 3 and 
32? 
Similarrolers33 and34are rotatably m0unted 

in the housing 1 on pins 35 and 36 respectively, 
positioned adjacent One end of the hOUSing,in 
Figs,5 and 6,this being the upper end there0f. 
Also mountedin the housing1 is a Smal block3? 
similar to the block 26 of the carriage 18,the 
block 3T being p0sitioned belOW the roller 33 and 
spaced slightly from the Wall 16 of the housing. 
A pin orrivet 33 Secures the blOCK to the hOUSing. 
Secured at one end to the carriage 18 is a Spring 
39,the opposite end of the 1atter being Secured 
to the rivet 4 extending betWeen the Side Wals 
15 of the housing adjacent the 10Werend there0f,: 
the respective ends of the spring paSSing through 
the opening 25in the lug 24 on the housing and 
around the pin 41. - - 
Oneend of thetape 2 is Secured t0 the Carriage 

18 at the transverse portion 22 thereof and ex 
tends from the upper portion of the Carriage 18 
upwardly over the block 37 to and around the 
roller33,thence downwardly over the block 26 tO 
and around the roller 23 On the Carriage. The 
tape thenextends upwardly betWeen the end por 
tion of the tape and the block 3T,past the roler 
33,to and around the roller 34,thence down 
wardly again between the block 25 and the adja? 
cent portion of the tape,past the roller 28,to 
and around the roller 29. It then ContinueS Up 
wardiy between the wall 16 and block 3T past the 
rollers33 and 34through a slot 42 and out of the 
housing. The free end of the tape,aS preyiOUSly 
mentioned,is secured to a mounting member 3. 
The respective ends of the tape may be Secured 
to the carriage f8 and mounting member 3 re 
spectively by any suitable means. Inthe present 
instance the end of the tape is Secured to the 
end of the Carriage by Wrapping the end of the 
tapearound the transverse portion22 Of the car 
riage With the tape passing through the Slot 43 
separating the portions 22 and 23 of the Carriage, 
with the stifneSS 0f the tape and the friction 
between the turns there0f Securely COnnecting 
thetape with the carriage. In a like mannerthe 
free end of the tape is paSSed through a Slot 44 of 
?he mounting member 3 and Wrapped around the 
adjacent portion thereOf? 
From the above construction it Wil beapparent 

that as the housing 1 is Secured to the WindoW 
sash and the free end of the tape 2 is SeCured 
to the window frame,as the Sash is mOved With 
respect to the frame and therefore the housing 
with respect to the end of the tape,the tape will 
draw the carriage t0Wards the upper end of the 
housingorwil1permitthe Carriage to move down? 
wardly in response to the force eXerted on the 
spring, depending upOn the direCtion of mOVe 
ment of the housing With reSpect to the fixed 
end of the tape. It Will be noted that by use of 

10 

40 

65 

70 

75 

2,336,406 
the4 pulleys and the manner in which thetape 
is engaged therewith that Only % as much force 
is required on the tape 2 to Overcome the force 
exerted by the Spring 39,this being due t0 the 
meChaniCal adVantage reSultingfrom the particu 
lar COnStruction,Consequently,a relatively Stif 
Spring may be empl0yed,ASillustratedin FigS,6, 
7 and 8,the portions A and B 0f the tape paSS 
over the block 37,the latter being constructed 
Of a Suitable material adapted t0 frictionally re 
Sist the movement of the tape B,and it Will be 
apparent that aS the block 3] bends the tape 
inWardlythe action 0f the Spring Will tend to urge 
the tape in?0 Contact with the block 3T,Simi 
iarly,the portion A Of the tape Will frictionaly 
engage the portion B Where they are overiying 
and in Contact With one another,the Contact ex 
?ending approximately from the block B to the 
roller 33. In a like mannerthe portions C and D 
0f the tape paSS Overthe bl0cK26,and arein C0n 
taCt SubStantialy throughout the distance be 
tween the rollers 28 and 33. Thus,the blocks26 
and ST may be Considered brakestending to fric 
tionally maintain the mechanism in any desired 
pOSition. As iliustrated in Figs,6 and 7,the 
blocK 37 may be provided With flanges ?5 which 
maintain the tapes in proper alignment. In a 
like manner,if desired,the block 26 and rollers 
28,29,33,and 34,C0uld be proVided With flanges 
there0n for guiding the tape. HoWeVer,a8 the 
roliers are provided With a slight crown,the tape 
iS maintained in proper alignment on the rollers. 
AS illustrated in FigS.5 and 9 the upper pCrtions 
of the Side Walls 15 are inset asshown at 46,the 
distance beiWeen the portions 46 being Substan 
tialy equa t0 the distanCe betWeen the Side Walls 
19 0f the CaTriage 18 t0 permit the use of the Same 
Sized rOllerSin b0th thehOusing andthe Carriage. 
In a Similar manner the portion 47 of the Wall 16 
intermediate the Slot 42 and the upper end of the 
hOusing is inset from the plane of the wal 16 to 
permit the tape 2 to extend Vertically upward 
thrOugh the Slot 42. It Will be noted that,when 
instaled,the Operating mechanism is enclosed 
prOtecting the Same fr0m dirt and dust. 
The Operation of the device is as follows: 
ASSuming the device to be applied to the upper 

Sash illustrated in Fig,1 in Which the end of the 
tape is fastened to the Side of the window frame 
adjacent the top thereof,the tape 2 wil be prac 
tiCally entirely Within the housing and the Spring 
39 Will be inits COntracted p0Sition. Asthe upper 
SaSh iS mOVed downWardly the tape 2 is drawn 
from the housing,thereby draWing the carriage 
18 toWards the rolers33 and 34,Obviously,due 
to the mechanical advantage obtained,the car 
riage 18 Will move One-fourth of the distance 
traVeled by the Sash SO that the eXpansion of the 
Spring iS but a fraCtion 0f the travel of the Sash, 
Thus,the force exerted by the Spring on the sash 
Will Wary by a relatively Smallamount betweenits 
COntraCted pOSition and itS extended position. As 
preViOUSly mentiOned,the blockS 26 and 3? Wil 
impart a braking aCtiOn to the adjaCent portions 
Of the tape. Due to the force of inertia it Will 
require a greateramount offorce to initially move 
the end of the tape relative to the housing than 
it WOuld t0 Continue the movement thereof. This 
action is very desirable asit prevents the window 
SaSh from mOWing Out Of a Set p0Sition?Sim 
ilarly,as a stif Spring Can be employed,due to 
the mechanical advantage obtained the increased 
tensiononthetapewillurge theportions Aand B, 
and C and D,respectively,into greater füctional 
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contact with one another and with the reSpective 
blocks 3? and 26,thus,increasing the frictional 
resistance of these portions and reSulting in a 
counterbalance having very desirable Character 
istics,Due to the nowel COnstruction employed, 
oil and greaSe On the meChaniSm is unneCeSSary 
thereby reducing the colection of dust and dirt 
On the tape and other parts, and aSSuring 8 
Sm00th and dependable aCtiOn at alltimeS. 
While I have illustrated the inVention aS in? 

Stalled With the h0using SeCured to the SaSh 0r 
movable closure member,and the tape SeCured 
to the frame,0bViously,in Certain CaSes it may 
be deSirable to reverSe the m0unting and SeCure 
the housing to the frame adjacent the top there 
of,and the tape to the sash adjacent the bottOm 
thereof,thereby permitting full movement of the 
sash,the meChanical operation beingthe Same as 
thatjust deSCribed. 

It Will be apparent from the abOVe deSCriptiOn 
that I have provided a COunterbalance of the 
Spring type having relatively uniform COUnter 
balancing action throughOut the traVel Of the 
ClOSure member and Which is Constructed to im 
part a braking action betWeen the movable por 
tions thereof,whereby the closure member Will 
be maintained in any given position of adjust 
ment Without any tendenCy t0 move Out Of SuCh 
adjustment. 

It Will also be noted that I have prowided a 
counterbalance haVing these desirable features 
which is relatively simple in Construction,dur 
able,and readily mounted On the closure member. 
Having thus deScribed my invention,i is ob 

vious that various immaterial modifications may 
be made in the Same without departing from the 
spirit of my invention; hence,I do not Wish to 
pe understood as limiting mySelf to the exact 
form,construction,arrangement,and combina? 
tion Of parts herein ShOWn and deSCribed or useS 
mentiOned. 
What T Claim as new and desire t0 SeCure by 

LetterS Patent is: 
1. In a Counterbalance device,the Combina 

tion of a Supporting member,a mOVable member 
Operatively related theret0,resilient means COn 
necting Said members,0ne or more rollers Car 
Tied by Saidsupporting member,One or more roll 
ers carried by Said movable member,a fat flex 
ible tape operatively Connecting Said rollers With 
the free end extending from Said Supporting 
member,and brake means Carried by Said Sup 
porting member and having a braking face en? 
gageable with portions of the tape intermediate 
the rolers on the reSpective members and ar? 
ranged to defiect said p0rtions of the tape Out 
of their normal paths to Oppose the tensioning 
action of Said resilient means and thereby friC? 
tionally resist mOVement 0f Said tape. 

2. In a Counterbalance for closure members, 
the Combination of a hOUSing,a Carriage Slid? 
ably Carried by the housing,a tension Spring 
Operatively CCnnected at its reSpective ends tO 
Said housing and Carriage,a pair 0f rollerS Car 
ried by Said housing adjacent One end thereof, 
a SeCond pair Of rolerS Carried by Said Carriage, 
a fiexible tape Operatively C0nnecting Said rollers, 
the free end of the tape extending from the 
housing,and brake means mounted on Said Car 
riage tD m0Ve directly thereWith and haVing a 
braking faCe engageable With p0rtions of the 
tape intermediate the rollers of the respective 
members and arranged to deflect Said portions 
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of the tape Out of their normal paths for friC 
tionally resisting movement of the tape. 

3. In a COUInterbalanCe for ClOSüre InemberS, 
the combination of a housing,a Carriage Slidably 
Carried by the housing,a tenSiOn Spring 0pera 
tively Connected at itS reSpectiVe ends t0 Said 
housing and carriage,rollers Carried reSpectively 
by said housing and Carriage,Said rollers lying 
in a common plane a flat flexible tape Opera? 
tively COnnecting the rollers Oh the Carriage and 
housing for mOVing the Carriage relative t0 the 
housing in Opp0sition t0 Said Spring,the free end 
of said tape extending from the housing,and 
brake bi0CKS Carried by the h0USing and Carriage 
reSpectively,Said blocks being disposed in line 
With Certain direct runS 0f Said tape and 8dapted 
for eng8ging and biasing Said runs of tape to 
fictionally resist movement Of the latter. 

4. In a COunterbalanCe for ClOSure members, 
the Combination Of a housing COmprising a pair 
0f SpaCed Side Walls C0nneCted adjaCent C0rre 
Sponding longitudinal edges by an end Wal,in 
Wardly extending flanges Carried by the Opp0site 
lOngitudinal edges of S8id Side Walls,a Carriage 
Slidably Carried in Said housing and guided for 
10ngitudinal mOVement betWeen Said end Wall 
and flanges,a tenSiOn Spring C0nmeCted at One 
end t0 Said Carriage and at the Opp0site end tO 
Said hOUSing,0ne or more r0ilers p0Sitioned in 
Said hOuSing,0ne Or mOre rOilerS Carried by Said 
Carriage,Said rollers being of SubStantially the 
Same Size and lying in a COmmOn plane,and a 
flat fexible tape SeCured at One end t0 Said Car 
riage and paSSing around the reSpective rollers 
and Out Of the hOUSing With p0rtions Of the tape 
0Verlying and engaging One an0ther t0 friC 
tionally resist mOVement 0f the tape. 
5,In a COunterbalance for ClOSure members, 

the COmbination of a hOUSing COmprising a pair 
0f Spaced Side Walls COnnected adjacent c0rre 
SpOnding longitudinal edge8 by an end Wall, 
inWardly eXtending fianges Carried by the opp0 
Site longitudinal edges of Said Side Walls,a car 
riage Slidably Carried in Said housing and guided 
for longitudinal movement betWeen Said end 
Wall and flangeS,a tenSiOn Spring COnnected at 
0ne end tO Said Carriage and at the Opposite end 
to Said housing adjacent One end thereof,a pair 
Cf rollerS pOSitioned in Said hOUSing adjacent the 
OppGSite end thereOf,a Second pair Of rollers Car 
ried by Said Carriage,all of Said rollers lying in a 
COmmOn plane,and a fat fiexible tape Secured at 
One end tO Said Carriage and paSSing around the 
adjacent roller on the housing,Said tape then 
extending back to and around the nearest roller 
On the Carriage,thence to and around the other 
roller on the housing,thence extending to and 
around the Second rolier on the Carriage,and 
back,past the rollers on the housing,and out of 
the Same,Said tape haVing a plurality of ex 
tended portions there0f Overlying and engaging 
One an0ther t0 frictionally resist movement of 
the tape at SpaCed interWals al0ng the length 
there0f. 

6. In a COunterbalance for closure members, 
the C0mbination of a housing,a Carriage slidably 
Carried by the housing,a tension Spring opera 
tively COnnected at its respective ends to Said 
hOUSing and Carriage,a pair of rollers carried 
by Said housing adjacent one end thereof,a 
SeCOnd pair of rollers Carried by Said carriage,a 
fiexible tape Secured at one end to Said carriage 
and eXtended arOUnd 0ne Of the rollers Carried 
by the housing,then back to the carriage and 
around One of the rollers thereon,then back to 



4 
the other roller on the housing and around the 
Same,and back to the Carriage and around the 
other roller there0n,and Out of the housing,a 
brake block Carried by the housing intermediate 
the two pairs 0f rollersengageable with a portion 
of the tape paSSing over Said rollers,and a SeC 
Ond brake block Carried by the Carriage and p0 
sitioned intermediate Said pairs of rollers,Said 
SeCond block engageable With a portion of the 
tape adjacent the rollers on Said Carriage,Said 
blocks Operative to frictionally resist movement 
Of the tape, - 

7. In a COUnterbalance for closure members, 
the Combination of a housing Comprising a pair 
Of SpaCed Side Walls connected adjacent corre 
sponding longitudinal edges by an end Wall,in 
Wardly eXtending fianges Carried by the opposite 
1ongitudinal edges of Said Side Walls,a Carriage 
Sidably Carried in Said housing,a tension Spring 
Connected at One end to Said Carriage and at the 
opposite end to Said housing adjacent one end 
there0f,a pair of rollers p0Sitioned in Said h0us? 
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ing adjacent the opposite end thereof,a Second 
pair of rollers Carried by Said Carriage,a fieX? 
ible tape Secured at one end t0 Said Carriage 2nd 
passing around the adjacent roller Carried by 
the housing,Said tape then extending back t0 
and around the roller 0n the Carriage,thence t0 
and around the other roller Carried by the hOUS 
ing,thence extending to and around the SeCOnd 
roller on the carriage,and back and past the 
rollers On the hOUSing and 0ut of the latter,8 
brake block Carried by the housing intermediate 
the two pairs of rollers and engageable With the 
adjacent portion of the tape paSSing OVer Said 
rollers,and a seCOnd brake bl0ck Carried by the 
carriage positioned intermediate Said pairs 0f 
rollers and engageable with the adjaCent portiOn 
of the tape,Said blocks operative to frictionally 
resist movement Of the tape and urge Overlying 
portions thereof int0 frictional engagement With 

20 each other, 
GEORGE A. KREU8CH?E. 


