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To all whom it may concern:

Be 1t known that I, Groree H. ForsyTH,
a citizen of the United States, residing at
Chicago. in the county of Cook and State of
1llinois, have invented certain new and use-
ful Improvements in Metal-Window Con-
structions, of which the following is a speci-
fication. :

This invention reiates to metal window
constructions and has reference more par-
ticularly to improved means for producing a
tight fit between a window sash and 1ts
guides which nevertheless permits a free
opening and closing movement of the sash
without binding; and among the leading ob-

jects of the invention may be mentioned to

provide means, preferably automatic, for ad-
justing and effecting-a tight fit of the sash
in its own plane, for adjusting the sash in a
direction transverse to”its own plane, and
for adjusting the sash in both directions
together; to provide /means. for releasing
the window in any adjusted position, said
means preferably dperating in conjunction
vith the fit-adjusting means; to provide a
construction of window guide facilitating
the ready withdrawal and insertion of the
sash and sash balance velatively to the win-
dow opening; to provide & cushioning means
for the sash tending to soften jars imparted
to the sash during operation and at the same
time helping to exclude dust; and in other
minor respects which will hereinafter ap-
pear to improve in general apon window
constructions of this type.

My invention will be veadily understood
when considered in connection with the ac-
companying drawings showing practical em-
bodiments of the several features in which

‘the iivention may be said to reside; and ve-

ferring to said drawings,—

Tigure 1 is a side elevational view of a por-
tion of a metal window sash and its guide,
illustrating means adapted to automatically

5-adjust the sash in its own plane whereby to

secure a tight fit at any position of the sash,
and illustrating also o means for releasing
the sash in any adjusted position: Fig. 2 ix a
cross-sectional view on the line 22 of Iig.
1; Fig. 3 18 a vertical sectional view in n
plane {ransverse to and throngh the sash
stile, ustrating a forin of my improve-
ments adapted to automatically adjust the
sash in a direction transverse thevets, and
showirg also a positive leck for ihe sash,
the seefion being taken on the line 3—-3 of
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Tig. 4; Fig. 4 is a fragmentary elevational
view of the structure illustrated in Fig. 3;:
Fig. 3 is u cross-sectional view on the line
 5—5 of Tig. 3, looking downwardly; Fig..6
is a side elevational view of a portion of a
sash and ‘its guide, illustrating my novel
two-piece. construction of sash guide facili-
tating the insertion of a window, a portion
of its guide and the sash balance; Fig. 7 is
a fragmentary elevational view, with the
inner side of the hollow stile broken away,
of an embodiment of my invention designed
to effect a simultaneous widthwise and cross-
wise adjustment of the sash relatively to its
guides; Fig. 8 is a top plan view of Fig. 7;
Fig. 9 is a cross-sectional view through a
sash and stile and its guide, illustrating the
application of independent means for effect-
ing both a widthwise and transverse adjust-
ment of the sash relatively to its guide; Fig.
10 is an elevational view, partly broken
away, showing a means for adjusting the

and transversely of its own plane; Fig. 11 is
a cross-sectional view on the line 11—11 of
Tig. 105 Fig. 12 is a sectional elevation,
broken out, of one side of a double window
casing, more particularly illustrating my
novel two-piece construction of sash guide
facilitating the insertion of the window, a
portion of its guide and the sash balance;
Fig. 13 is a cross-sectional view illustrating
the channel guides shown in Fig. 11; Fig. 14
is a vertical sectional view, somewhat en-
larged, on the line 14—14 of Tig. 12; Fig.
15 1s a cross-sectional view through the lower
portion of the lower sash bar, showing one
form of cushioning strip applied thereto;
and Fig. 16 is a similar view showing & novel
form of construction of cushioning strip and
fastening means therefor.

Referring to the drawings, 1 may desig-
nate the stile, and 2 and 3 the upper and
lower cross-bars, respectively, of a hollow
sheet metal sash, and 4 may indicate the side
post of the window openiug, to which arve
suitably secuved the strips 5 and 6 forming
between them, with the faces of the wall 4.
the usual guide-groove, of the sash. In the

construction of the sash, the ends of the up-
per and lower cross-bars 2 and 3 are inset
and lapped under the ends of the stile and
secured thereto as by rivets 7 o0 as to present
flush inner and outer faces or sides through
the sash.  Slidably mounted within the chan-
i nelshaped stile 1 is a correspondingly chan-

sash bodily simultaneously both widthwise-
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nel-shaped member 8, the open side of which

projects slightly beyond the ‘open side of
the member 1, and directly engages the bot-
tom wall of the -groove, preferably by in-
turned lips 9. . :

Secured to the transverse member of the
channel 8 is-a.strip 10 having formed there-

on a series of suitably spaced cam inclines

- 107, that are adapted for coGperation with

i0

15

i bar 3

a corresponding series of similarly inclined
cam mernhbers 112 formed in or on a strip 11
secured to the inner transverse member of
the stile 1. . There is also sccured to .or
formed in the lower end of the strip 10 a
substantially horizontal projection 12 form-
ing one member of a releasing device, as
hereinafter more particularly described. On
the opposite side of the transverse member
of the channel 8 at or.near its upper end is
secured a bracket 13, to which is suitably se-

~cenred a tape 14 that extends upwardly to

the drum of a suitable spring-actunted sash
balance {not shown). o _—

Pivotally mounted within the lower cross-
at 15 is a bell-crank thumb lever 16,

* one arm of which is adapted to engage the
. projection 12, while the other asrm hag a

30

ipinch-handle 17 extending through a slot

18 in the face of the bar and adapted to co-
operate-with the stationary pinch-handle 19
secured to the bar; $o that by pressing the
pinch-handles 17 and 19 together, the short

‘arm of the lever bears down upon the pro-

jection 12 and thereby raisss the sash rela-

tively to the adjusting channel-sirip 8, thus.

throwing the sash relatively to its guides

. so that the same may be freely moved, up
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and .down. On the other hand, it wiil be
observed that the normal upward pull on
the adjusting strip 8 by the sash balance
tends, through the ‘codperating inclines 10°
and 11* to adjust the sash in its own plane
to a snug fit' with the surface 4 constituting

the abutments of the guide-grooves, thus’
preventing the introduction ef dirt, mois- |

ture, cold air and the like at such points. It
wiil also be observed that the normal up-
ward pull on the adjusting strip 8, acting
through the projection 12 and operating
lever 16, and counteracted by the weight
of the sash, normally maintaing the pinch-
handles 17 and 19 in separated ¢r cperative

" position, ready to ‘release .the sash, This
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same principle of operation is carried out in
the mechanism illustrated in Figs. 3, 4 and 5,
adapted to effect a transverse adjustment of
the side walls of the stile relatively to the
guide-strips 5 and 6 forming the lateral
members of the sash-guide. .In this form
of the invention, there are seccured to the
inner sides of the side iwalls of the stile

strips 20 having inclined portions 20° that ; i
engage and cobperate with transversely elas-

tic yielding inclined or wedge-shaped mem-
bers 21* of an adjusting strip 21 lying be-

,the guide.

941,018

tween the strips 20. The upper end of the
adjusting strip 21 is connected by a tape 14
to the sash balance, as alveady mentioned;
and the action of the parts is such that the
upward pull of the sash balance on the ad-

justing strip 21, acting against the gravity

of the sasy in the opposite divection, through

70

the cobperating inclines 21* and 20, acts to

distend or spread apart the side walls of the

stile into a tight fit with the side walls of
In this connection I have aise .

75

illnstrated a device in the nature of @ posis. !

tive lock which may secure the sash in closed

position or in any desired open position;
This mechanism includes a hollow casting.

92 that is secured to the inner i{rgnsverse

wall of the stile as by rivets 23, and has.

formed in its depending side walls a bearing
for’ a short transverse spindle 24, the ends
of which spindle also have a bearing in inset
portions 25 of the strips 20 but said spindle
does not extend through the side walls of

" the stile itself. The spindle can be inserted

in place by simply separating the side walls

of the stile and the strips 20 secured thereto

before insertion into the guide sufficiently to
enable the insertion of the spindle into its
bearings. Thelowerend portions of the sides

- of, the”‘"étrip 21 are slotted to straddle the spin-

dle 24; so that the latter will not interfere
with the relative vertical sliding movement
betwesn the strip 21 and the strips 20; and
the lower ends of the sides of strip 21 are
united by a transverse channel strip 26 se-
cured between them, which strip 26 extends
2 slight distance into the lower bar 3 to
form one member of a releasing device, as
more particularly hereinafter described.
The bracket 22 also has formed therein a
pocket 27 lying in the plane of the sash and
accommodating a sliding bolt or plungsre
98, which planger is normally pushed cut-
wardly by a.coil spring 29 to engage any
one of a series of holes 30 that may be
formed at suitable points in the guide-plate
or strip 4. As a releasing device for the

plunger 28 T employ an elbow lever-31 piv-

oted gn the spindle 24, the shorter arm of
said lever extending and engaging a notch
28+ in the "under side of the plunger 28,
while the longer arm of said lever extends
into the bar 3 and is provided with a pinch-

handle 82 extending through a slot 33 in, the .

face .of the bar and cobperating with a sta-
tionary pinch-handle 84 secured to the bar.

{ The operation of the adjusting strip 21 in
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this formm of the invention is similar to that’

already described in connéetion with Figs. .1
and 2; while the compression of the pinch-
handles 82 and 34 serves to both retract
he locking bolt 28 and release the adjust-
strip 91 to permit the free rising and
iu movement of the sash.

igs. 7, 8 and 9'1 have shown a con--
struchion sdapted to effect adjustment and 1
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a tight fit of the sash in its guide both in the
plane of the sash and in a . direction trans-
verse thereto; Figs. T and § &how‘ng a single
means for accomphshm0 both of these ad-
sjustments; and Fig, 9 showing two cobp-
erating means for this purpose.
first to the construction disclosed in Figs. 7
and 8, 35 designates the adjusting member
in the form of a channel- -strip, herein shown
as having its closed side engaging the bot-
tom of the sash-guide. From the side walls
of the channel-strip 35 are cut and bent
inwardly “at Intervals triangular-shaped
tongues 858, the characteristic feature of
these members being thal they are inclined
both in and transversely to the plane of the
sash; and 36 designates a tolperating series
of tonoue5 sgcured to the inner surfaces of
the side Svalls of the stile, and unrespond—
ingly inclined both in and transversely to
the plane of the sash. From this it will
readily be seen that a downward movement
of the sash relatively to the adjusting strip,
by reason of the downwardly. shdm(r move-
ment of the tongues 36 over.the toncues 352
effects an outward thrust of the au]ustum

-strip into the guide-groove in the plane of

the sash by virtue oi: the inclination of the
members 85* and 36 in the plane of the'sash,
and also-effects an cutward thrust of the
side walls of the stile info snug engagement
with the guide-strips 5 and 6 bv virtue of
the mcllnflmon of the projections.in a di-

-rection transverse to the plane of the sash

and guide. The adjusting strip 35 is eon-
nected through tape 14 to a spring-actuated
sash b\lance, as hereinabove suwoested In
the ¢onstruction disclosed in I"(r 9,.the ad-
justmen: of the sash in its own plane is ef-
tected by the means disclosed in Figs. 1 and

; and the lateral or tr ‘1115\'(,1'se adj ustment is
eﬂected by means consisting of a V-shaped
strip 37 secured to the bottom wall of the
guide-groove longitudinally thereof, its posi-
tl\ ely mdlned walls being shdmglv engaged
by intufned flanges : 38 on the ﬂdjnstmg
strip 88

Figs. 10 and 11 illustrate a further modi-
“imtmn, gontewhat upon the punc1ph of the
construction shown mn Figs. 7 and 8 in that
it effects a snug fit of the sash against both

the -bottom and side walls of the guide-

greove; but, so far as the side fit is con-
cerned, operating to foree the sash bodily
toward one (preferably the outer) guide-
strip. In this construction I employ an ad-

- justing strip 39 in the form of a light angle-

ul}

bar slidably engaging the bottom ‘and i nner
side \x ‘111 of the guide-groove, as shown in
Fig. 115 said strip hd\’lll“ secured ‘thereto
at proper intervals obhqug]y and  down-
wardly extending tongues 40 which, like the
tongues described in I‘l,‘_{S 7

clined both in and tlansversel" to the plane
: of the stile 1; and overlying the tongues 40

Referring’

%

and 8. are in-

with car windows.

and codperating therewith are corvespond-
ingly inclined tongues 41 that ave bent in-
wardly from an Inwardly tuimed oblique
vertieal extension 1° of the stile. Trom the
foregoing construction it will be seen that
the upward pnll of the wdjustil 12 strip 89 co-
operating with the gravity of the sash,
through the tongues 40 and 41, acts to force
the adjusting strip 39 into snug engagement
with the bottom and inner side walls of the
groove, and at the same time acts o throw
the stile bodily laterally against and into a
snug fit with the outer guide-strip 5.

Figs. 6, 12 and 14 illustrate that feature
of my invention which relates to a novel
constriction of sash guide-strip facilitating
the introduction of the sash and its balance
in place in the window opening; this fea-
ture being inore parflculfuly, althongh not
exclusively, designed for use in connection
In Fig. 12 T have indi-
cated at 42 a part of the fixed interior finish
of the wall of a car above the window open-
ing, 43 designating the usual shade roller
secured thereto. 44 and 45 designate as
entireties, a pair of parallel dmnnd guide-
strips- secured to the post 46 of the w ndow
openingsy 47 desigiating the usual sloping
sill at the lower margin of the window open-

ing. In accordance with my invention the
sash-guide 44 is: made in two parts; an
upper part 44° and a lower pavt 44°. "The

horizontal ]omt 48 (11 ig. 12) at the meeting
ends of the two parts is offset through the
inner side wall of the gnide, as shoivn at 482,
and from the metal Lr)rmmg the bottom or
transverse wall of the strip 44° at its upper
end is cut and pressed inwardly a tongue 49
having at its base an inward bulge 50 (Fig.
14) f\d&pbd to engage a wire loop 51 to
which is comnected the tape 52 of a sash
balance 53 mounted in the sash (Fig. 6).

The tongue 49 overlies the lower end of the

rear wall of the upper guide section 4d2,
and is secured by screws 51 passed througl
said uongue and the underlying wall of the
guidesmember 44* and tapped into the post
46. 1t will be seen that by.reason of Hns
construction the upper section 44* can first
be secured in place, and the lower secction
44>, with'the sash balance tape properly con-
nected thereto, can then, with the sash, Iw
inserted directly in place from the inside of
the car, and the screws 54 secured in place.
The sash can then be run up into the upper
guide section, and the lower guide-scciinu
then suitably secured. This construction
greatly facilitates the -application of the
sash- ;zuide and the assembling of the saxh
and its balance in proper relation (o said
guides, espéecially in the case of car windows
where the full height of the window open-
ing its not available for the frontwise inser-
tion of the sash and its guides.

In Figs. 15 and 16 have illustrated, in
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two mrms, an improvement in means for
cushioning the descent of the sash onto the
: sﬂl the omef chamct@mstlc feature of this
1*nomvem ant 1'@.51&1110' in a construction
which mevem‘f‘ the cushlonmg device from
being rezmﬂv digplaced laterally owing to

Gt

ﬂtm séam or inclination at which the lower
edge of the sash cogages the sill.  Referring
to Fig, 15, 5 Y deszgnatg the lower end .
16 of the o » bar, and 56 the line of the

o sebj/. The sash bar, herein
W, has & depression 57 formed
eo; and 58 designates a metal
ty of slightly coneavo-convex

sl eng

5 section, and having formed
longitudingdly thereof an apertured pro-
tuberance 582 correspondlng to the groeve or

in the sash bar. . An envelop
hich may. be simply a rubber
retched thereover, as shewn in
member of the group view, Fig.
ds iz secured to the lower mergin
% bar as by flat-headed serews 61
hrough the registering apertures of

25 the i l,cwtmna’ portions 57 and 59 and
drawn g & iy nuts 62, which stretches and
compresses the rpbber snufrly upon the strip

£8, aﬂd also straightens the elastic strip 58,
thus forming a spring nut-lock. The en’
gagement of the protnberant and reéntrant
parts 59 and 57, respectively, offsets.and
" resists any shdmor of squeezing effect tend-

ing to laterally dlsphce the cushioning strip |

when the window is dropped suddenly or
hard upon the sill. In Fig. 16 is shown a
meodified construction deswned to secure the
‘same result. In this case a phm metal strip
63, having threaded apertures is engaged by
.one or more longitudinally hored “studs 64
having smooth inner ends passing through

holes in the cross-head 65 of the sash bar; 5

said strips being surrounded by a_rubber
sleeve or covering 66. The outer end of the
stud 64 is countersunk and receives a flat-
headed screw 67, the threaded end of ‘which
is engaged and’ drawn tight by a nut 68
having a countersunk face 69 adapted to re-
ceive and center the inner end of the stud
64, Strip 63 may also be of the concavo-
50 convex form, if desired, as described in con-
nection with Fig, 15.

1t will be observed that in those forms of
adjusting devices wherein the adjusting
_strips are normally drawn upwardly as by
a superposed sash balance, as in Figs. 1,
and 11, where these devices ave apphcd o
both, 51des of the sash, any canting or tip-

ping of the sash in its own mee is auto- |

matically prevented by reason of the fact
that the sash and its inclines act as an au-
tomatic equalizer of any mcquahtwb of pull
~on the two sides of the sashj it being evident
that if ¢ 1e pull on -one side is stlonfrel than
on the other owing to a greater tension or
65 a difference in lﬂnrrth of mpe the sash wilfl g

60

_thereto. -

' gulde, of a sash balance, and means brought

! into (,noarrement with the’ guide, and means

g@.,om

shift slightly edgewise away from the ad-
justing device hfwmo the ‘stronger pull or
shorter length of tqpe until equlhbrlum is’
established.

T claim:

1. The combination with a sash and a sash

uide, of a sash balance; and means broughit
mto action by the latter for adjusting the
sash relatively to the guide both in the plane
of the sash and in a dlrectlon transverse

0

75

2. The combination with a sash and a sash

ide, of a sash balance, and means brought
mto action by the latter for automatlcally :
adjusting the sash ‘relatively to the guide so.
both in the plane of the sash and in a direc-
tion transverse therete..

3. The combination with a sash and a sash .
guide, of a sash hbalance, and means con- -
tained within the sash and brought into ac- 85
tion- by the sash balance for ad]ustmg the
sash relatively to the guide.

4. The combination w1th a sash having a
hollow stile, and a sash gulde, of a sash bal-
ance, and means contained -within ‘said hol-
low stile and brought into action by the sash
balance for adjusting the sash relatlvely to

90

the guide.

5, The combination with » sash and a sash

95
into action by the latter for forcing the sash
into intimate contact with a plurahty of the
walls of the guide.”

6. The combination Wlth a sash and a sash,
guide, of a sash balance, and means brought
into action by the latter for forcing the sash
inte elastic engagement with its guide.

7. The combination with a sash having a
hollow stile and a sash guide,.of cam means
within the sash stile serving to press the’
sides of the stile into intimate engagement-
with codperating surfaces of the-guide.

8. The combination with a sash and a sash
guide, of cam means operating to produce
an intimate contact of & plurality of sur-
fac}«is of the guide with an element of the
sas

9. The combination with a sash and a sash ,
guide, of cam means within the sash operat-
mg to ploduce an intimate contact of a plu- 115
rality of surfaces of the guide with an ele-
ment of the sash. '

10. The combination with a sash and a
sash guide, of elastic eam means for forcing -
an element of the sash 1nto engagement with 120
its guide.

11. The combmatlon with a sash and a
sasn guide, of elastic cam fmeans normally
oper mno to force an element of the sash

100

105 -

.

110

125
101 rendu‘m(r said cam means inactive.
The combination with a sash and a
ash guide, of cam means normally operat-
ing to force an element-of the sash into en-
(runent Wlth the guide, a positive lock 130



10

20

3

941,018

for the sash; and means operating both fo
release said- lock and render inactive said
cam means, substantially as deseribed.

18. The combination with a sash, of a

transversely resilient concavo-convex cush-

ioning strip, and fastening screws ‘or bols
passed through said strip into the edge of
the sash. '

14. The combination with a . sash, of a
cushioning device for the lower edge thereof
comprising a transversely resilient concavo-
convex strip and an envelop or covering of

" cushioning material, and fastening screws or

bolts passed throngh said strip and envelop
into the edge of said sash.

15. The combination with a window eas-
ing, of a transversely divided guide-strip for
a window sash, comprising an upper part
adapted to be secured to the casing prelimi-
nary to the introduction of the sash and lo-
cated above the sash when the latter is in
lowered position, and a lower part adapted
to be applied to the sash and introduced with
the latter to operative position and secured
therein after raising the sash into engage-
ment with the upper part of.said guide-
strip, the parts of sald guide-strip being
formed with an offset joint at their meeting
ends. : :
 16. The combination with a window casing,
of a transversely divided guide-strip for a
window sash, comprising an upper part
adapted to be secured to the casing prelimi-
nary to the introduction of the sash and lo-
cated above' the sash when the latter is in

8

lowered position, and a lower part adapted
to be applied to the sash and introduced
with the latter to operative position and se-
cured therein after raising the sash into en-
gagement with the upper part of said guide:
strip, one of said parts-having an integral

offset connecting strip adapted to be secured .

to the adjacent end of the other of said parts.

17.. The combination with o sash having a
recess in its lower edge, of a cushioning de-
vice attached thereto, said cushioning device
comprising a strip and an envelop of flexible
cushioning material adapted to be stretched
on and conform to the cross-sectional con-
tour of said strip during the attaching of
the strip to the sash, _ _

18. The combination with a sash and a
sash-guide, of a cam device codperating with
a sash to force the latter both transversely of
and in the plane of the sash into snug en-
gagement with the guide, and means for
supporting said cam device at any adjusted
height relatively to the sash-guide.

19. The combination with a sash and a
sash-guide, of a plurality of superposed cams
cobperating with the sash to force the latter
transversely into snug engagement with a
side wall of the guide, means connecting
said cams with each other, and means for
supporting said connected cams at any ad-
justed height relatively to the sash-guide.

GRORGE H. FORSYTH.

Witnesses: . )
.SsamueL N. Poxp, '
Freperick . Goopwin.
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