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UNITED STATES PATENT

o ——— L Bl

JOUN CAHILL, OF NORFOLK, VIRGINIA.

OFFICE.

SHUTTER.

No. 824,410,

Speciﬁeatidn of 1Lette~rs Patent.
Application filed May 9, 1905. Serial No. 259,671,

To all whom (& nuy concern:

Be 1t known that I, Joux Canriy, a citizen
of the United States, residing at Norfolk, in
the county of Norfolk and State of Virginia,
have invented new and useful Improvements
in Shutters, of which the following is a speci-
fication. " -

T'his invention relates to shutters or clo-

~sures for windows, doors, and other openings,

and particularly to a shutter or closure of the

shding and swinging type shown in my prior

application, filed March 29, 1904, Serial No.

200,651, allowed January 9, 1905.

IS

. The object of the present invention is to
improve and smmplify the construction set

forth in my aforesaid application and to pro

- vide novel means for efficiently counterbal-

20

ancing and controlling the movements of the

door and relieving the same from excess

strain from the weight thereof when adjust-
cd to open position. ' _
In the accompanying drawings, Figure 1 1s

~aTront elevation of a portion of a building or

30

other structure, showing the improved shut-

ter and operating mechanism therefor ap-
plied thereto, the shutter appearing in open
posttion. Fig. 2 is a transverse vertical sec-
tion through the parts as arranged as shown
in Fig. 1. Fig. 3 is a view similar to Fig. 2,

showing the door closed. ' Fig. 4 is a front

view of the winding-shaft and its supports, a

- portion of said shaft béing broken away to

35

expose the interior construction. Fig. 5 is a
detail view, partly in section, of a portion of

the door and one of the antifriction-rollers ;

and Fig. 6 is a detail view of

one of the sup-

- porting-brackets for the shaft.

40

~ beam or girder 3 at the

Referring now more particularly to the
drawings, the numeral 1 designates the wall
of a suitable structure, having therein a win-
dow or other opening 2 and a transverse
top of sald opening.
Suitably secured to the wall at a distanoce
from the opposite side terminals of the open-

ing 2 are guides 4, open at their inner sides,

as shown in Fig. 2. Arranged within the

guides 4 are sliding brackets 5, preferably of
U ot voke form, each of said brackets having
arranged between the arms thereof an anti-

friction-roller 6, journaled on a trunnion-pin
7. The two trunnion-pins 7 project out-
wardly Irom opposite sides of a shutter or
closure 8 at or'near the lower ed ge of the lat-
ter. This shuttér 8 may be of any preferred
construction and composed entirely of either
metal or wood or a& composite structure of

of wood or metal, prevent the o

the to _ _
outer face of the beam 3 may be emploved.

- with a bearing-sleeve 19, through which pro-

| both materials’, as desired. -The inner ends
of the trunnion-pins 7 are held in sockets in

_ Patented June 26, 1906,

the door by set-screws 9, while the out- .

wardly-projecting - ends thereof are jour-
naled in the arms of the brackets 5 and carry

the antifriction-rollers 6, which are jour-

naled to rotate thereon to permit the shutter
or closure 8 to slide freely up and down in the
guides 4 and to swing outwardly when the
lower end thereof is elevated to the upper

ends of said guides, as hereinafter described.

Rollers 6 are of such diameter as to bear

against or contact with the inner and outer
portions of the guides and

. : revent jamming
of the brackets therein. The upper ends of

60 "
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the guides are offset or bent outwardly at an

oblique angle, as indicated at 10, and are

braced by spacing and deflecting wedges 11,
arranged between the same and the beam or
girder 3. These wedges, which may be made

_ Tset or out-
wardly-bent upper ends 10 of the guides

75

from being forced inwardly under strain

when the door is opened. Independent

wedge-shaped pieces may be interposed be-

tween the two offset guide ends 10, or a con-
tinuous wedge-shaped piece extending be-
tween the upper terminals of the guides at

of tﬁe door-opening -and across the

Secured at their lower ends to the sliding
brackets 5 are counterbalancing cords or ca-
bles 12, which are thus attached to the lower
edge of the door. The upper ends of these
cords or cables are fastened to winding-

drums 13, mounted upon a hollow winding-

shaft 14, arranged above the door-opening.
The shaft 14 is provided at one end with a
trunnion 15 to turn within a cylindrical bear-

ng 16 on a bracket-plate 17, suitably fixed to
| the wall 1. -The said trunnion 15 extends

8‘0
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through the cylindrical bearing 16 to the

outer side of the bracket and carries g

sprocket-wheel 18, which may be operated by
‘any knowa type of chain or sprocket elevat- -

The

ing mechanism for raising the door.
other end of the shaft 14 is open and provided

jects a plug 20, to the inner end of which is
fixed one end of a counterbalancine coil-
spring 21, disposed within the shaft, the op-
posite end of said spring being secured in any

suitable manner to the shaft. The plug 20

projects beyond the shaft and has a rectan-
gular end 22, which fits within an open rec-

| tangular keeper-socket 23, carried by a

100"
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bracket 24, fixed to the wall 1. By this con-
struction it will be seen that the hollow shatt
14 is revolubly mounted and is adapted to

turn in one direction against the resistance of

and to wind up the spring 21 and to be turned

in the opposite direction by the reaction of

said spring. The shaft 14 is connected
through the cords or cables 12 to the lower
edge of the door by means of the winding-

drums 13 attached thereto, the construction
" and arrangement being such that as the door

in closing descends in the guideways 4 the
shaft 14 will be revolved outwardly against
the resistance of and towind up the spring 21,
which will thus oppose a resistance to the
downward movement of the door to adapt 1t

* to descend freely and without shock or jar to

20

‘necessity

closed position, the length of the spring being
such as to counterbalance the weight of the
door to regulate the easy descent 0% the door
in an efficient manner, thus obviating the
of employing restraining force
through the sprocket-wheel 18 and assoclate

113

raising and lowering mechanism to regulate

the closing movement. The winding-drums
13 are of conical form and provided with

spiral grooves to receive the cords and adapt |
them to wind re%ula,rly thereon, the upper
~ ends of the cords

Is being fixed to the drums at
the point of greatest diameter of the latter

" and in such manner with said cords will wind

35

upwardly and rearwardly thereon as the door

is raised and the shaft 14 turned rearwardly
under the action of the spring 21 and will un-
wind forwardly therefrom when the door is

~ swung inward and permitted to slide down-

wardly in the guideways 4 to closed position.
It will be understood, of course, that the ten-

40 scendsin the %mdewags 4, this increase being

- 45
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compensated

by making the winding-drums of conical
form and securing the cords or cables thereto
in the manner described, as on account of the
unwinding of the cords from the smaller to
the successively larger convolutions of the
sgir&l grooves of the drums the resistance to
t

oir unwinding movement will be gradually
and appropriately increased, roducing, in

effect, an increasing leverage of resistance to

compensate for the increase in the tension ol

~the spring to counterbalance the weight of

55

the door &udad&r%t it to descend easily in the
guideways 4.
springs and winding-drums and winding

 cords and cables employed of course vary ac-

-6q
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used.

cording to the weight of the door which is

“When the shaft 14 is turned rearwardly,
the cords or cables 12 will be wound up on
the drum 13, thus elevatingbthe door in the
guideways 4, the door being gradually
thrown outwardly from the wall or other
support 1 as it ascends. When the roller-

sion of the spring 21 increases as the door de- |

for in the present instance with- |
- out the use of independent auxihary means.

he number of winding-

=

|
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brackets 5 reach the lower ends of the offset
or inclined portions 10 of the guideways 4,
the lower edge of the door is projected out-
wardly from the wall 1 into the offset por-
tions 10, thus guiding the lower edge of the
door away from the wall and permitting the
same to swing freely through its trunnion-
pins 7 on the sliding brackets 5 to allow the
door to come to a horizontal position with-
out binding or sticking in the guideways 4,
thus insuring a free and easy movement of
the door to its full-open position.

When the door is adjusted to its open posi-
tion, it is necessary to employ means for sup-
porting the same in such position and a de-
sideratum to provide means for preventing 1t
from bending intermediate of its length and
sagging at its outer end owing to the prepon-
derance of weight of such end. To this end
I provide a required number of guy or stay
rods 25, each of which 1s pivotally attached

at its inner end to an eyebolt 26, ixed in the

wall 1, and pivotally attached at its outer end
to a pivot-pin mounted in the arms of a

-yoke-shaped bracket 27, bolted or otherwise

suitably fastened to the door.or closure 8 at &
suitable point outwardly beyond or above the
center thereof. These rods are so arranged
as to fold practically upwardly with the gate
when the F&tter 18 c{fosed, as sﬁewn in Fig. 3,

and to extend at an outward and downward

angle from the wall 1 to their points of at-
tachment to the door or closure 8 to support
the latter when opened, as shown In Elzg 2,
in a horizontal position. Associated with

each guy or stay rod 25 is a truss-rod 28, ex-

tending longitudinally therefrom to the outer
edge of the door, each rod 28 passing at its
outer end through an opening in & suitable

bracket or connection 29, fastened to the

door near its outer or upper edge and pro-
vided bevend the bracket with a securing-
nué 30. yThe inner end of the rod 28 projects
inwardly beyond the pivot-bracket 27 and 1s
connected with the outer end of the stay-rod
by a crank or wrist pin 31.  The rods 28 are
thus so mounted that when the door swings
open to a horizontal position and the rods 25
straichten out under the downward move-
ment thereof the crank or wrist pins 31 will

be thrown rearwardly and downwardly be-

hind the pivot-bracket 27, thus drawing upon
the rods 28 and placing them under tension,
whereby they are caused to straighten out
the outer end of the door or closure 8 to a
horizontal position, thus overcoming the
tendency of the same to bend or sag down-
ward under the preponderance of the weight

thereof when the door is open. By this con-

the door will approximately counterbalance
each other, thus relieving the inner end of the
door, which is supported by the winding-
spring through the winding connections, and
the upper ends of the guides 4 from excess

struction also the inner and outer portions of

7¢C
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strain.  When the door swings inwardly and ! freight-houses, and the like, for the ends of

slides downwardly to closed position, the
crank or wrist pins 31 will swing outward or
forward until when the door reaches a fully-
closed position the connected ends of the rods
25 and 28 will lie above and wholly on one
side of the pivot-brackets 27, thus removing
the tensional pull upen the rods and outer or
upper end of the door to prevent the same
from being bent out of shape. The rods 28
slide freely in the openings in the brackets 29,
and these openings are preferably flared to
also permit the rod to tilt during its move-
ment, thus permitting it to readily assume
the require({) positions during the opening
and closing movements of the door without
throwing strain upon the crank or wrist pins
31. 1t will thus be seen that the door will be
effectually counterbalanced and rendered
easy of operation and will also be properly
stayed and braced when in open position.

It will be observed that the action of the
offset portions 10 of the guideways in pro-
Jecting the door outward from the wall 1 in-
tensifies the longitudinal strain on the truss-
rods 28, thus increasing their efficiency. An-
other advantage attamed by the use of the
offset portions 10 is as follows: I have found
by practical experience that it is inadvisable
to make the guides 4 straight and vertical at
their upper ends, for the reason that the
guide-brackets 5 tend to hang therein when
the door 1s open and to oppose an initial re-
sista.ce to the closing movement of the door,
due to the pressure of said brackets against
the mner walls of the guideways under the

- inward thrust of the truss-rods 28. By ob-
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liquely offsetting the upper ends of the guide-
ways this objection is overcome, owing to the
fact that as soon as the counterbalancing
cords or cables 12 are unwound and the lower
edge of the door sags in the offset portions 10
the inthrust action of the truss-rods 28 is
transmitted at an inward and downward an-
gle and as the rollers of the brackets 5 bear
against the walls of the portions 10 such
walls form inclined surfaces which tend to
direct the rollers inward and downward, thus
adapting the brackets to run freely down the
ouides as soon as the cords or cables 12 be-
gin to unwind. While the desirability of
using guides provideéd with the offset portions
10 1n connection with a door provided with
the truss-rods 28, as herein shown, will be
readily understood, I do not limit this feature
of the Invention to such use, as guides so con-
structed may be employed with advantage in
connection with the door shown in my prior

application before referred to or any other

construction ot door of the same type.

The 1mproved shutter or closure when
open will provide a shade or protecting
means with respect to the opening which it is
adapted to close and will serve as a shutter

wagons, which may be backed up in line with
the opening for loading and unloading nur-
poses. _

Having thus described the invention, what
I claim as new is—

1. In a door or like closure, a wall or like

3
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structure having a doorway, a door slidably

and pivotally connected at one end at the
sides of the doorway, elevating and support-
ing means carried by the wall and attached
to the shdably and pivotally connected end
of the door, and means connected to the wall
and to the center and outer end of the door to
support the outer end of the door when in an
open posttion, such means being adapted to
exert a tension between the center connection
and outer end of the door, to straighten and
stiffen the said outer end of the door and hold
1t from sagging. ' o

2. A shutter, means for pivotally mount-
ing and guiding one end of the shutter, coun-
teracting supporting means attached to said
guided end, stay-rods for supporting the shut
ter when 1n open position, and truss-rods
connected to the outer end of the shutter and
to the stay-rods in a manner to be placed un-
der tension to prevent sagging of the outer
end of the shutter, substantially as described.

3. A shutter, means for pivotally mount-
ing and guiding one end of the shutter, coun-
teracting supporting means attached to the
guided end, stay-rods pivotally connected to
the shutter and adapted to support the same
1n open position, truss-rods connected at their
outer ends to the outer ends of the shutter,
and crank connections between the outer
ends of the stay-rods and the inner ends of
the truss-rods whereby when the shutter

swings to open position the truss-rods will be.

placed under tension to straichten out the
outer end of the shutter and hold it from sag-
ging, substantially as described.

4. A shutter, means for pivotally and slid-
ably mounting one end of the shutter, elevat-
ing and supporting means attached to the
gulded end, a stay element pivotally connect-
ed with the shutter at ornearthe center there-
of, and a truss member connected with said
stay element and the outer edge of the shut-

ter and placed under tension when the shut-
ter 1s opened to stay and prevent sagging of

the outer 2nd of the shutter. |
5. In a door or like closure, a wall or like

 Structure having a doorway, a door slidably

and . pivotally connected at one end at the
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sides of the doorway, élevating and support- -

ing means carried by the wall and attached
to the slidably and pivotally connected end
of the door, & stay pivotally connected to the
wall and to the center of the door, and means
connected to said stay and to ‘the outer end
of the door in such manner as to straighte.n
out and stiffen the outer end of the door when

when used in connection with warehouses, | the door moves to a tully-open position.
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6. In a door or like ¢iosure, the combina- | placed under tension to prevent sagging of

tionn of a door-frame, vertical guides at the
sides thereof, a shutter pivotally and slidably
mounted at one end in said guides, counter-
acting supporting means attached to the
cuided end of the shutter, and a stay con-
necting the door-frame with the outer end of
the door for supporting the door when 1n an
open position, the upper ends of the guides
being inclined in & direction away from the
door-frame and toward the outer end of the

door when the latter is open to throw the

ouided end of the door outward from the
door-frame as the door swings to a full-open
position, substantially as described.

7. In a shutter or like closure, the comba-
nation of & suppert, vertical guides secured
thereto and provided with outwardly-mchned
upper ends, a shutter pivotally and shdably
mounted at one end in the guides, counter-
acting elevating means attached to the

‘guided end of the shuttter, means for support-

ing the shutter in open position, and means
coacting with said supporting meens to place
the outer end of the shutter under tension,
thus straightening it out and preventing the
same from sagging. |

8. In a shutter or like closure, the combi-
nation of a support, guides attached thereto
and provided with outwardly-inclined upper
ends, a shutter or elosure pivotally and shd-
ably mounted at one end m said guides, coun-

teracting - elevating means attached to the

cuided end of the shutter, a support tor the
shutter when in opened position; and a truss

member econnected to the outer end of the

shutter and to ssid support in & manner tobe

L

the outer end of the shutter, substantially as
described.

9. A shutter, means for pivotally mount-
ing and guiding one end of the shutter, coun-

teracting supporting and elevating means at-
tached to the guided end, means for support-
ing the outer end of the shutter, said means

including a truss element automatically

placed under tension when the shutter moves

to open position to prevent sageing of the

40
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outer end of the shutter, and means opera-

tive upon the guided end of the shutter to
project the latter outward and imtensity the
truss tension. '

10. In a shutter or like closure, the combi-
nation of a support, vertical guides secured
thereto, means for pivotally and shdably
mounting the shutter at one end in said

guides, counteracting elevating and support-

50
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Ing means attached to the guided end of the

shutter, a stay-rod pivotally connected with
the support and central portion of the shutter
to support the latter in open position, and a

truss-rod connected with the outer end of the

shutter and pivoted to the stay-rod in a man-
ner to be placed undertension to prevent sag-
o1ng of the outer end of the shutter, said stay-
rod being adapted to fold substantially paral-
le] with the shutter when the latter is closed.

In testimony whereof 1 affix my signature
m presence of two witnesses.

-~ JOHN CAHILL.
- Witnesses: |

Davip W. GouLb,
Joun L. FLETCHER.
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