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o all whom it may concern
‘Be it known that I, CLarke P. Poxp, a
residing 1n
Philadelphia, Pennsylvania, have invented

certain Improvements in Window-QOperating
- Mechanism '

, of which the following is a speci-
fication. - - o
My invention relates to that particular

class of mechanism particularly designed for
simultaneously 0}}emng or shutting a num-

ber of windows, shutiers, or the like; one ob-
ject of the invention being to provide oper-

ating means of such a nature as to permit of |

& series of structures of the general character
noted being moved ‘to open or close them
with the expenditure of }{?SS foree than has
heretofore been required to perform a simi-
lar work. _ .
Another object of the invention is to pro-
vide mechanisin, which, in addition to pos-
sessing the above noted characteristies, shall

‘be of such a nature that not only will all of

the structures operated upon be moved to an
I extent but the various parts shall util-

equal extent put the vartous parts shall util

1ze to the best advantage the foree exerted

upon.them. '

- Iralso desire to provide window operating

mechanism of the general type above noted,

which shall be simple in construction, sure

1n action, and which shall not require operat-

g rods subjected to torsion.

I'hese objects and other advantageous
ends 1 seeure as hereinafter set forth, refer-
erice being had to the accompanying draw-
ings, in which:— -

1igure 1, is a plan illustrating in horizon-

tal section a part of a building and showing
my vention arranged to operate a series of
windows, of which two are illustrated; Fig.
2, 15 u side elevation of the mechanism illus-
trated in IFig. 1; Fig. 3, is a vertical section

taken on the line 3—3, Fig. 1; Fig. 4, is a

vertical section on the line 4—4, Wig. 1;
Fig. 5, 1s a plan illustrating the detail con-

struc¢tion of the joint between one of the links
angl a window sash; Fig. 6, is a side cleva-
tion of the structure shown in Fig. 5; Fig. 7,
157 plan of the joint between one of the links
and a piveted lever employed as part of my
myention; Fig. 8, is a plan of the structure.
shown'ih Fig. 7, and Figs. 9 and 10, arve side
elevations Hlustrating modifications of my

vention.

0D

hi'thie above drawings, (' represents a por-

tion of the wall of a 1 uilding in which are

phced window frames ¢!, which, in the pres-

:
!

-

nents Hoand

i i . - e . ' . " . 1- .
ent istance, are provided with a number of

sashes mounted to swing on substantially -

horizontal axes.. Two of these sashes are in-~
dicated at ¢® and ¢® and these are typical of a 6.
series of sashes of any desired number. - "
Mounted upon the wall of the building in
any suitable manner is a frame D including
& plate d in which is a bearing for a shaft ¢
prejecting perpendiculurly from the vertical 65
Face of the wall. The inner end of this shaft

18 mounted'in a step bearing d’ carried on a

pivot pin d*, which is suitably attached to
the frame I so as to lie adjacent to and sub-

stantialiy parallel with the face of the wall. 70

The shait ¢ has fixed to it 2 wheel A having
1 grooved periphery for the reception of an
operating rope or chala and also %ms mount-
ed upon it u pinion o/. Two toothed seg-
| B’ are mounted s¢ as to turn 75
upon the pin ¢® as an axis and are so formed
as to lie parallel to each other with the %332:(:5-

eshing witn their

—

1on ¢ between them and m
respective teeth.

Inasmuch as the pin & is preferably 8¢

mounted so as to extend in & vertical line,
the two toothed segiments B and B’ operate
in substantially horizontal planes; there be-
ing prvotally attached to the first of the seg-

ments one end of a .rod b of any desired 85

iength, extending parallél to the face of the
wall and adjacent to the line of windows to
be opérated. Similarly, the toothed seg-
ment 13’ has pivotally attached to it one end

of & rod 0’ extending immediately under and 90

substantially parallel with the rod 5. The
connection between- each rod and its par-
ticular segment is so constructed that rela-
tive movement between them is permitted

on an axis substantially parallel to the pin 95

@*. The rod b has clamped or otherwise
fixed to it a series of collars &%, which in turn
are pivotaliy connected to leverse. Tach of

these is fulerumed at oune end to a suitable

- supporting structure ¢ fastened to the wall 100

of the building and has its other end bent so
that it extends substantially at right angles
to its length, ag clearly illustrated in Fig. 1.
A link ¢ connects the turned over or bent

end of each lever with the adjscent window 105

sash ¢®; the construction between said lever
and link being of such a nature, as illustrated”
in Kigs. 8 and 7, as to permif of what is in
effect a limited univer&:afznovammt between
sald two parts.
is clamped to the link ¢, but is so connected
to the lever ¢ as to permit said parts to move

That is to say, a casting ¢® 110
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relatively to each other on a bolt ¢® as an
axis, while at the same time the connection
between the lever and the casting ¢® 1s such
as to permit of a limited movement of the

link ¢3in any of a number of planes meluding

the line of the bolt ¢ In addition to the
connected by a clamp or collar 4° to the rod
b’ and having its end bhent toward the end of
that one of the levers ¢ which is mounted to
operate on the same window. That is to
say, each of the windows to be operated.has
a pair of levers ¢ and ¢’ respectively mounted
on the frame at the sides or edges of the
window and having their free ends bent to-
wards each other. The levers ¢’ are likewise
connected to the window sashes ¢* ¢ each by
a link ¢® attached to it by the means ilus-
trated in Figs. 8 and 7.

The connection between each hink ¢ and
the window sash is preferably made through
the medium of the structure illusfrated
Figs. 6 and 5, wherein ¢ represents a casting
or other suitable metallic piece fixed fo the
window and provided with two projecting

lues ¢’ between which extends a pin ¢?. Both

lugs have formed on their adjacent faces sub-
stantially conical projections through the

centers of which the pin ¢* extends in such

manner as to provide a pivotal support for
the connection of the link ¢*. This link 1s
loosly fitted on the pin ¢* in order to permit
of a sidewise movement m addition to its
pivotal movement upon the pin ¢ and the
conical projections limit the hink to a definite
position on said pin so as to prevent its shd-
ing to one side or the other and consequent
bending, when the device 1s operated.

With the above described arrangement of
parts, it will be understood that revolution
of the chain wheel A in the direction of the.

arrow, Ifig. 2, will move the rods b and b" 1n

“opposite directions, while at the same time-
their points of connection with the toothed

segments B and B’ will move around the pin
d? as an axis so as to approach the wall of the
building.” Inasmuch, however, as the vari-
ous other points of support of the rods » and
b, as provided by the levers ¢ and ¢/, are
Fivotally mounted, both rods are moved
yodily parallel to thémselves toward the wall
of the building; i1t being noted that the dis-
tance from the points of support of the vari-
ous levers to collars'd? and 0® 18 the same as

the distance between the pin d® and the points
of attachment of the rods b and " to the re-

spective toothed segments B and B/, This
combined longitudinal and transverse move-
ment of the rod b causes all the levers ¢ to be
swung on their pivots in the direction of the

~arrow x S0 that there is a direct push trans-

65

mitted from the ends of said levers through

‘the links ¢® to the sash ¢ tending to open the

same and it will be noted that the connection

F
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direct manner, until finally, when the various
parts occupy the positions itlustrated In

dotted lines, the links ¢® Lie in planes sub- -

stantially at right angles to the line of the

walls or to the line of the series of windows.

Likewise, the longitudinal and parallel move-

ment of the rod ¥’ turns the levers ¢’ on their

pivots in a direction opposite to that taken
by the lever ¢, with the result that they also

transmit a divect ]pursh to their respective
windows through their links ¢® and act with-

them to open said windows. DBy reason of
this peculiar arrangement of parts, 1 am en-

abled to connect one set of the Jlinks.c¢®

through the levers ¢ to points.of the windows
adjacent to one edge thereof and the other

set of links through the levers ¢’ to points ad-

jacent to their opposite edges, so that under

on equally by a force transmitted from the
two rods b and &,

70

75

80

“operating conditions each window is operated

| 85
These rods are usually - =

tubular under practical working conditions,

as are the links ¢°. ° | o
As illustrated in-Fig. 9, it is obvious that

a suitable endless cable G may be substituted

for the rods b and b, in which case said cable

would be. provided with supporting pulieys
T and B at its ends, so mounted on frames

90

F? and F2 as to be free to swing toward and -

from the wall of the building as the windows

are opened and closed; its upper run ¢ being
connected to all of the levers ¢, while 1its

lower run ¢’ is similarly connécted to the
levers ¢/. In Figs. 9 and 10, I have shown

‘these frames F? free to swing to a limited ex-
tent toward and from the wall on a rod 7" as
a pivot.  Fixed to the shaft @ as shown
Fig. 10, is a sprocket wheel f around which
passes a spro¢ket chain #* having its ends re- -

spectively attached to the end of the rods b

and b’, while the opposite ends of said rods
are similarly connected by a cable or chain
1% passing over a wheel f* mounted on a shatt
«* carried by the frame F®; which,~like the

frame I is tree to swing towards and from
the wall of the building.
tion of the chain wheel ¢auses movement of
the rods b and b’ in opposite directions: the
frame F? sv. Inging toward or from the wall as
required by the position of the said rods.

05

100

103
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As before, revolu-

115
By the provision ot the various joints iilus-
trated in Figs. 5 to 8 inclustve, the various

parts of my device are free to move so as to
accommodate themselves to the wvarying -

positions of the windows caused by the points
o1 attachment of the links ¢! moving m the
arcs of cireles and by .the shght up and down
movement of the links ¢ where these are cons-
nected with the levers ¢ and ¢’

While 1 have illustrated my tmvention as

capplied particularly to a serles of windows,

it 15 to be understood that it is equally ap-
plicable for the operation ot shutters, or, in
fuct, any other movable structures of a like

is such that this push takes place In the most | nature. 1t is, moreovers ubvious that I may

120

130
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“ated, levers fulerumed on the framew

members connected to the levers
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E:mploy the above d egcrlbed mechanism for
nultaneously moving a number of strue-

tLu o8, even Jrhmw}. these be of a nature alto-

”@Lht‘" difierent irom windows and shutters.
Ptalﬂl

The combination of a ::uppm ting btruc—-
ture with a structure or series of strueture
to be moved, of two substantially parall 1
members extending ad;acem to &mf struce-
tures, me ans tor cmmpctmu och of the meri-
bers to each of said structures to be moved,
the same meludine a lever iulcmmed to the
supporting structure and pivoted to each
member, with a hink extenc }mr hetween the
lever aml the movable structure, and means
for moving said members in opposite dlre-{;——
tmm bﬂb‘atﬂﬂdliﬂ‘f as described.

The combination with 2 supporting
stru(;tur  of a plurality of structures to be op-
erated, & pawr of omﬁiumw members iyimng
h other and ex-
tending jlcent to "wl -i"'l£iﬂt€ 0 be
moved, moveble supports for s rembers
for pmmntm them to move parallel to
themsels 9::;, e
bers to the structure to be moved, the s

_ crumec
structure and pivoled o tne

| T DEers, fi‘ !
links movably eonnecied between the lovers
and said mova neans o1
longitudinally serating

bhers, Sub:
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stuntially as Jes

3. The com “Jnmhml
framework of o series of *“'itmm 9 %
ated, two members Tor imoving s
two linxs connecteds o each w
vers fulerumed to the supporting ramework
and respeciively i“"*"l*lt:"CtEI to the links aﬂd
to the two nwwbel: W 1Lh meuhammj fOT Si-

SUPHO ‘-1'“5;“ g

%3 -L.i;
Y
1) L.-“& U tth'.rT -

111 A7 111 i()? L:-,
st 10 , Two le-
1o

ainaliv in opposite directions and also Dal-
0 1 |
indows, substantially as deseribed.
Co m*’:ammmn with =
framoework of a serles of windows to be oper-
ork ad-
acent to the windows, links wnﬁewm{r the
f{“ ers with the W’lﬂdt)‘NS and two oper atmo

with means
for simultaneously moving said operating

.r“

k4 lL!E

members m opposite directions and pardllﬁ'

o thﬂnmﬂlvmﬂ substantially as deseribed.

OU

necting each lever with the window,
means Tor mov ine the operating 1‘*1@1111}@1'3 m

Hevers respectively

of & framework hav-
r Of aub%ta,ntmlhr paraliel

The comb ination
mt{ a window, 2 paitr

operating nembers therefor, two levers ful- 1’

crumed to the framework and I‘%pr‘thTel}f
connected tn said members, and a link con-

opposite (Jlre“*tlfﬁn,, said members bei ing free
to move paraliel 1o themselves when nmwd
longitudinaliy, substantially as de::,(‘-*mb@d

6. The combination of a w m(low palr {)t
rm:runte{l at
cdues of the same, the Llldb of said levers he-

cans for conneciing satd mem-

multan ﬁouaiv .-Lm‘*mtr said members hngltu- |
hemselves in order to open or close

supporiing

ﬁrlfh- |

opposlite

-y

-
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3 I i
eluding &

‘bers, and a a’if‘ vice

ing bent toward each other, a hnlf eﬁtendmg
hetween the end of the bent portion of each
lever and the window, two operating mem-
bers respectively connected to the levers,

- with means for longitudinally moving said -

operating members and simult aneously caus-

ing them: to move parallel to themsehres , 3UD-

stantin) Hy as Jescribed. |
7. The combination of ‘2 window, a pau" of
levers respectively having one end pwotally

mounted at opposite edﬂes of the window,

operating members connected to the levers

at points intermediate their ends, links re-

.bimctweiv connecting the iree ends of the le-

vers with the Wmdow and means for moving
said melnl OIS amllel to themselves to opeﬂ
or close the w indo w, substantially as :ie-
seribed.
8. The combination of a wi ndow LWo lmks
connected thereto so as to have a hmlte.d HNI-

versal movement, two levers piw)ted to op--

posite edges of the window and having their

ands connected to the respective links o also_-

peront of a ﬂﬂui‘ff‘d universal movement be-
tween them, with two operating members

- respectively ¢o m’temed to the two levers, and

nieans for meving said opf‘-mtmf}* members
inn oppostte divecions, mm%mntmlly‘ as de-
seribed. .

4. The fwnhmatum of a supporting {’mme—-
worK, o window or series of mndom a pair
of uperating members thersfor, means in-

lever or levers fulerumed on the
framewori for connecting saud window or
series of windows with said operating mem-
capable of moving the op-
erating mewmbers m opposite duecuons and

b0d}1} toward and from the window or win-

dows, said device consisting of a pair of seg-
nmnh respectively connﬁcted to the sala
members, and means for actuating the seg-
ments, substantially as described.

- 10. Tne combinsgtion of a window, a iever
mounted adjacent thereto and a 111111 having
means for mmlectuw it with the lever and

with the window, sa aid parts mduduw a struc-
ture having a spindle, a member having a
- hole uhmu oh  which said spindle 105%"]‘5"

passes, with projections placed to Himit the

S}.dmﬂ%e movement of said member while.

permitting 1t to moye in planes other than
one perpendicular to the ,E-medle hll])b[‘lﬂ-
mahr as described.

The mmbmatwn of a w1r1dfm lm*em

.hwuﬂted at opposite edges thereof, f)pemtmw.
members connected ruat,ectweliy

o said le-

@;-_

75

i
oy

160

105

110

[ I g
A

vers, means for connecting the levers,to the .

wmdowﬂ means for actuating sald opemtmfr
iﬂ%ﬂlb@’(‘ﬁi consisting of a pair of segments

_respectively connected to said muuberb and

means for moving the belﬂ'ﬂ’ltﬂt‘*} at will, s:ub- .

stantmﬂy as described.
12. The combination of & Wmdfm lefer-:

pivoted at opposite edges thereof, MeAnS for

CONNEC fmw the levem b0 the '*.’i"lﬂ(lt}‘ﬂ S, B pmr
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of operating members respectwely connected

to the levers, two toothed segments respec-
-t.wel) eonneeted to the operating members,

and means including a pinion meshing with
5 ‘the teeth of said %eﬂmentq for sm’lultaneousl)
‘actuating them, substantmlly as deseribed.
13. The combmat}on of a window, two
levera supported adjacent therefohaving their

. ends bent towards each other, a link e Lht(}lld-
ing between each lever and tbe window, two |

opemtmw members connected re%pectn ely
to the levers, a pair of toothed segments piv-
otally. connected to the said operating mem-
bers, an operating shaft having a pinion
meshmg with the teeth of said beﬂ‘ments and
means for turning said shaft Substantm]lv
as described.

14. The combmation of asupporting struc-

ture, two toothed segments havinga common

supportmﬂ' spindle, a shaft having a pimon

meshing with the teeth of said segments, an |

operating wheel on said shaft, two Tods Te-

spectively pivoted to said toothed segments,

levers pivotally connected to the respective
rods so as to support them in lines substan-
tially parallel with each other, a window to
be operated; and a link connecting edch lever

withssaid window, substantially as described.

886,851

15. The combination of a supporting.
[framework, a window or a series of windows,
a pair of operating members therefor, means

imcluding links and levers fulerumed on the

[ramework for connecting said window or

series of windows with said operating mem-
bers, and a device capable of moving the

.operatmg members 1h opposite directions

and also bodily toward and from the window
or windows, substantially as described.

16. The combination of a supporting

ramework, a window or series of vwindows,
an operating member therefor, means inclu d-

mg a link and a lever tulcrumed to said

frameﬂ ork for connecting each window or
series of windows with said operating mem-
ber, and a device capable of causing the op-

as deseribed.

in testimony whereof I have signed my

name to this specification in the presencu of 5
two subscribing witnesses.

(/LARKE P. POND

Witnesc;es .
" RoBERT A. KAISER,

Jos. H. KLEIN.
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' emtmg member ‘to move 1n opposnte direc- .
tions toopen and close thesame, substantially

H(
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