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-1 Clalms.

1

My invention relates to a shutter structa.re

An important object of the -invention is “to

provide a shutter structure having louvers which
may be closed to exclude rain, air or the like, or
shifted to positions for prov1d1ng various degreeo
of ventilation.

A further object of the invention is fo provide
a shutter structure of the above mentioned char-
acter which will be substantlally air tight when
closed.’

‘A further object of the invention is to provide
a shutter structure of the above mentioned char-
acter which will have a high degree of heat in-
sulation when closed.

A further object of the invention is to provide
louvers formed of transparent or  translucent
glass, whieh is shatter proof, and which will em-~
body glass sections prov1ded with reduced over-
lapping portions.:

A furtheér object of the invention is to provide
holders for the glass louvers which may be formed
from extruded metal bars havmg the de51red
construction.

A further object of the mventmn is'to provxde
mechamcal means for swinging. the louvers about
their plvots, which -means apphes a. balanced
force to-the louvers. -

Other’ objects and o,dvantages of’ the invention
will be d@pparent in'the coulse of the followmg
descnptlon o

Tn the accomparying drawings, formmg a part
of this application, and in which like nuumerals
are employed to ueswna,te 11ke parts throughout
the same, -

- Pigure 175 an mne1 side ¢levation of a shutter
structure embodymg my mventlon Lo

Figure 2-is a vertical sectlon ‘taken on line 2——2
of Figuré 1, -

Figure 3 is'a h0r1zonta1 sectlon taken on lme
-3-—3 of Flgure 1,

Flgure 4 is o sidé elevation of the operating

2

Flgure 11 is a fragmentary perspective view of
the bars 1ncluded in the louver holdmg head or

end,

Tigure 12 is a vertical section taken on 11ne
f2—12 of Figure 13, through a modified form of
the invention, showing the louvers in the closed
prosition,

" Pigure 12® is a similar view through the upper
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portion of the same device,

Figure 13 is a horizontal section taken on lme
13—13 of Figure 12,

TFigure 14 is a fragmentary perspective view of
the elements included in the head or end for the
two-louver construction shown in Figure 12,

Tigure 15 is a vertical section through a second
modification of the invention, taken on line

{5—15 of Figure 16,

Figure 152is.a similar view through the upper
portion of the same device,

Figure 16 is a horizontal section taken on-line

{6—18 of Pigure 15,

Figure 17 is' a fragmentary vertlcal sectlon
taken on line 17—I7T of Figure 18,

Figure 18 is a- perspectlve view of a smgle
louver. and ends or- ‘heads embodied in the first
form of the 1nventxon removed part broken'
away, -

Figure 19 is a similar perspective view of 23
double louver and associated elements removed,

Figure 20-is a similar perspective view of a
triple louver and associated elements removed,

Figure 21 is a side elevation of a modified form
of operatmg means for louvers, s1m11ar to Fﬁg-
ure 4,

Figure 22 isa central vertical sectlon taken op

. line 22—22 of Figure 21,

Flgure ‘23 is & horizontal sectlon taken on 11ne

2393 of Figure 21,

40

means for the Iouvers, showing the louvers closed :

taken on line 4—_A of Figure 1,
‘Figure 5 is a- ‘similar view, with the louvers in
the- opened posmon,

Figure-6 is an enlarged side elevation of the‘

lower end of the louver operating means,
- FigureTis a verhcal sectlon taken on line y
‘of Figure 5,
Figure 8 is a fr agmentary s1de elevatmn of one
Figure 9 is a horlzontal sectmn taken ch llne
9—39 of Flgure 6;
F’lgure 10is a horlzoutal sectlon taken on 11ne
{0—I10 of Figure 6, y

Figure 24 is an enlarged fragmentary vermcal
section showing the lower portion of the mecha-
msm illustrated in Figure 22, and,

Figure 25-is a horlzontal section taken on lme

- 2525 of Figure 24.

45
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formed of sheet metal.

" Tn the drawings, where for the purpose of 111us—
tration, are shown preferred embodiments of my
invention, attention is directed first to Figures
1-to 11 and 18, wherein the numeral 28 desig-
nates a casing or frame including sides 21, top 22
and bottom 23. This casing or frame may be -

recesses 24, formed- therein, Figure 3, providing -

" flanges 25, which are secured to side plates 26 -

5

by any: suitable means. The sides 21 have inner
longltudlnally thickenéd: portlons 28" having lon~
gitudinal grooves 27 for receiving packing or

_The sides 2! have outer . .
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weather strips 28 extending through substantially
the entire length of the sides and projecting in-
wardly beyond the thickened portions 26’, for a
short distance. The top 22 has a recess 2% and
flanges 30, and this top is provided at its trans-
verse center with a depending strip or shoulder
31, integral therewith. The bottom 23 has an ex-
terior recess 32, flanges 33, and an upstanding
stop or strip 34 integral therewith and disposed
near its transverse. center. The sides, top and
hottom may be formed integral, if desired.

The first form of the invention comprises a
plurality of transparent or translucent louvers
35. Each louver includes a pair of glass sheets:
26 and 37, which are bonded together by .a layer
of transparent adhesive material 38% of 4 type
employed in making shatter-proof . glass, .The
inner glass layer 36 of each louver extends for a

4

erally extending sockets 52, Figure 7, for receiv-
ing the ends of the pins 44. The bore of the

. sockets may be polygonal for receiving the po-

10

15

substantial distance beyond the top of the outer - -

glass layer 37 and the outer glass layer 371 ex-
tends downwardly below--the lower. edge.of the
inner-glass layer for a substantial distance, pro-
viding a stepped arrangement of the glass lay~
ers at the longitudinal top and. bottom of each
louver. As more clearly shown in Figure 2, . when
the louvers are closed, the lower.portion of the
outer glass layer 37 of the lowermost louver over-
laps the stop or strip 34 and the top. portmn of
the inner glass layer 3§ of the uppermast, louver
overlaps the stop or extensmn 31,
of the layers 36 of the remaining louvers -overlap
the-lower portions of the outer- layers 31 of -the
adjacent. louvers. Due to. the stepped arrange-
ment of the glass_layers,. all louvers. are arranged
in the same plane when closed.

Each Iouver 35 is held at its ends by. heads 3s.
Each head 28 comprises inner and outer -bars 39
and 40.. These bars are provided upon their inner
faces with grooves 41, which when assembled
form a longitudinal recess for receiving the glass
layers 36 and 37 of the louver.. The bars 3% and
49- also have longitudinal grooves 42 .upon their
inner faces to receive elongated rectangular
heads 43, Figure 17, r101d1y secured to -pins or
plvots 44, These pins. or- pivots pass through
notches 45, formed in the bars 39 and 40. The
elongated heads 43 may be slid in the grooves
42, -to position, but when - the pins 44 .are re-
ceived in- the: notches 45, the pins.are securely
held against subsequent dlsplacement with . re-
spect to the bars-39 and 40.. The ‘bars. 39 and
40 have outer flat. faces 46 whlch are ‘widened
by flanges .47. - These flat faces are arranged to
engage the packing of weatherstrips 28, as shown

The bars 39 and 40 of each. ‘head are secured _;

together by pins 48 or the hke, passmg through
openings 49.  The pivot elements or-pins 44 are
journaled within openings 50 formed in . the
thickened portions 26’ .of the 51des 21. . These
plvot elements 44 are arranged at-the transverse
centers of the louvers and their heads. and piv~
otally: mount .the louvers W1th1n the  frame or
casing, as shown. The inner bars 38 extend: at
their tops-beyond the outer bars 40 and the outer
bars 40 extend at their bottoms beyond the inner
bars prov1d1ng a stepped arrangement. ‘The
inner glass layers 36 extend to the top and bot-
tom. of the - -inner bars. 39..and the outer glass
layers- 37 extend to the top. and hottom of the
outer bars 40 and termmate at these extremi-
tles

The operatmg means for the louvers is mount-
ed within the recess 24 of the right side 21. This
operating: means comprises transverse levers 5i

provided at their longitudinal centers with lat-.

and. the tops 3
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lygonal ends 53 of the pins. If desired, the bore
of the sockets may be cylindrical and the pins
equipped with keys or splines engaged within
grooves -formed in the sockets. Any suitable
means may be employed to mount the sockets
upon. the pins 44 so that the sockets may turn
the pinis it their bearihgs. The sockets 52 are
rigidly secured to the lévers 51, as stated, and
these levers are pivotally connected at their op-
posite ends, as shown at 53’, with vertical
links 54..

Arranged between the two lower levers 51 is
8 transverse operating lever 53, pivoted to the
main links. 54 at 56. The operating lever 55 is
mounted at its longitudinal center upon a hub
5T, formed integral with a worm gear 58. This
worm gear is rotatable upon a stationary trun-
nion or:stub shaft 59, rigidly secured to a metal
strapy 68; secured to.the inner thickened portion
26’ of the side 21.by serews 61 or the like. The
worm gear 5% is engaged and driven by worm 62
having g tubular head 63, the ends of which sre
rotatably mounted in brackets 64 rigidly secured
to the strap §0.. The tubular hub has a bore
which is-polygnal in .cross-section, receiving a
removable drive shaft 65, also polygonal in cross-~
section, extending to the inner side of the shutter
structure and having a crank 66 by means of
which it can be turned. .

In: view. of the foregoing descmptlon, it is. ob-
vious that the louvers may.be completely closed,
Figure 2, whereby. they form with each other
and Wlth the frame or casing a substantially
tight .shutter structure. . The upper ends of the
louvers overlap the lower ends of the next upper
louvers, while the upper end of the uppermosst
louver overlaps the stop 31 and the lower end
of the lowermost louver overlaps the stop 34.
The. flat faces 45 of the heads slidably engage
the packing of weatherstrips 21, as shown. The
louvers all are arranged in the same plane when
closed... By turning the operating shaft 65, the
worm gear 58:may be turned clockwise, Figure 4,
and the levers 51 will swing the main links 54
to. the position shown .in Figure 5, whereby the
louvers will be -completely opened. The louvers
may he shifted to various positions between the
completely closed position to the completely
opened position.

In-Figures. 12, 13, 14, 17, 19 and 128 I have
shown a shutter structure wherein each. louver
comprises. a. pair;of spaced louver sections 67.
Each louver section 87 is identieal with the louver
35. . Each louver section 67 is formed of two glass
layers 68 and 69, secured together by a trans-
parent adhesive material 69°, The upper end of
each layer 69 projects above the upper end of
the. companion layer 68, .and the lower end of
each-layer 68 projects below the lower end of
the companion layer 69.  The inner louver section
61 projects.below the lower end of the- outer
louver section 67 and the upper end of the outer
louver section .projects. above. the upper end of
the inner louver section, in each pair of louver
sections.

In each louver, the 1nner and outer sections
61 are retained within recesses 10, formed within
bars TI, corresponding to the bars 89 and 40.
The bars 71 have grooves 12 to receive the heads
43 of the pins 44, and these pins are held within
notches. 78 in the bars T{. The louver sections
67 are held within the grooves 10 by strips 74,



2,610,371

5

‘held in place by pins 15.. The strips 74 have lon-
gitudinal tongues 18 to enter grooves T1.. The
pins 44 of each louver unit, Figures 12—17 are
mounted within the sides 21 of the frame, in the
identical manner as described in connection with
the first form of the invention, 'The bars 1{ have
flat faces 71’ which shdea,bly engage the packing
strips 28.° The pins 48 in thé second form of the
invention are turned hy the identical means-as
described in nonnectlon with the first form of the
invention. .

" 'The upper and lower ends of the pairs of bars
71 included in. the several heads or holders are
vertically inclined as. shown at 18. The outer

layer 68 of the inner louver section and the inner

layer- 83 of the cuter louver section terminate
at.the tops and bottoms of the bars Tl. When
the louvers are closed, the lower ends 18 of the
bars 71 engage against the upper inelined end of
a stop T8’ formed upon the frame bottom 23,
while the inner layer 68 of the. inner louver sec-
‘tion overlaps the .inner face of the step 18,
The outer layer §8 of the inner louver section
terminates at its bottom with the bottoms of the
bars 71 ‘and terminates at its top with the tops
of the bars TI, while the companion inner layer
68 terminates short of the top. of the bars and

v 8 _
a pin 88. - A groove arrangement 89, similar to
the groove arrangement 12, is provided for receiv-
ing the heads 43 of the pins 84. These pins are

- pivotally mounted in the frame 28 in the identi-

10

15

20

25

" der 182, and inclined-bottoms. {08.

at its bottom extends below the- bottoms of ‘the @

bars 71. ~ The plates 7§ of the inner louver sec-
tion terminate at their tops with the top of -the
inner layer 88, and short.of the tops of the inner
bars Ti, and terminate at their. bottoms with the
bottom of ‘the inner layer 6§ and e*ctend below
the inner bars. Tt. The inner-layer 88 of the

outer louver section terminates at its boltom: with

the bottoms of the outer bars i and termlnate,, .

at its top with ‘the tops of.the outer barsi T
The top of the outer layer §§ of the outer louver
section projects.above the tops of the outer bars
71 .and the bottom of such outer layer §9 termi-
nates short of the bottoms of the cuter bars T4.
The inner layer 68 of. the outer louver section of
the lowermost unit contacts with a shoulder 82
formed upon the stop 78’: The plates 14 of the
outer louver section bterminate at their bottoms

with the bottom of the outerlayer §9 and at their -
Plates )

tops with the top of the outer layer 88. -
18 of the outer louver section project.above the
tops of the outer-bars 71 and: termlnate short of
the bottoms. of the outer bars 7{. : The inner and
outer plates 14 of each unit are vertxca,lly stag-

cal manner as described.in connection with the
first two forms of the invention and are turned
by the identical means described in connection
with the first form of the invention. The inter- -
mediate louver section 822 is held within grooves
80 formed in the bars 87, while the inner.louver
seetion 81a is held within grooves 9{’ and the
ocuter louver section 832 in grooves 81, covered
by plates €2, held in place by the pins 88.  As
shown in Figure 15, the inner layer 84 of the
inner louver section 81 .contacts with a vertical
shoulder 83, the inner layer 84 of.the intermedi-
ate louver section 822 contacts with a shoulder
84, and the inner layer 84 of the outer louver
section 832 contacts with a shoulder 88, carried
by a stop 96 formed upon the frame bottom 23.
The stop 98 has inclined shoulders 97 and §8.
This construction is-at the bottom of the frame
20. As shown. in Pigure 152, the top 22 of the
frame has a depending stop 93, provided with an
inner vertical shoulder 189, and intermediate
vertical shoulder 181, and an outer vertical shoul-
‘The outer
layer-85 of the inner’louver section §1 contacts
with thé shoulder 188; the outer layer 85 of the
intermediate louver section 822 contacts with the
shoulder 101, and the outer layer 85 of thé louver .
section 832 contacts with the shoulder 182, The
bars 87 in. each pair are- vertlcally stepped. . 'The
outer layer 85 of the inner louver section. 8{
terminates at its top with the tops of the inner

- bars 81 and terminates at their bottoms with the

40

bottoms of the inner bars 87; The inner Iayer 84

of the inner louver section &l2, extends ‘below the
bottoms of the inner bars 81 and terminate short
of the tops of the inner bars 8i. The inner

- plates 92 terminate short of the tops of the inner

45

gered.- “The top 22.of the frame is provided with -

2 stop @i, having:an inclined end 8f/; ‘and a
dependmg shoulder. 827,
the inner louver section contacts, with the shoul-
der 827, and the outer layer-§8 of the outer Jouver

section contacts with the outer face;of-the stop 8i.

When the louver units are in the closed posi-
tion, they all lie in the same plane and ailord a
closed dead air space 837. - When the louver units
are turned from the vcrtmal position; openings

_are provided between them for the passage of the

Cair.

In Figures 15, 16, 20, and 152 I have shown a
third modification of the invention, wherein each
louver unit includes three louver sections 812, 822,
and §32. Each louver section comprises inner
and outer glass layers 84 and 85 secured together
by a transparent adhesive. In each louver sec-
tion, the inner layer - 24 extends at its bottom
heyond the bottom of the outer layer 88, and the

- cuter layer 85 extends at its top beyond, the top

* of the inner layer 84. In-each louver umt the

louver sections 82, 822, and 832 are corried by
heads 86’, including bars 87, secured ‘together by

The outer layer 68 of.

60

65

70

bars 87 and project below the bottoms. of the
inner bars 87. The inner plates 82 terminate at
their tops and bottoms with the tops and bottoms
of the inner layer 83 of the inner louver section.
In the intermediate louver section 822, the inner
layer 84 terminates short at its top with thie tops .
of the ouber bars but préjects below the bottoms
of the outer bars, while the outer layer 85 extends
to the top of the outer bars 87 and terminates
short o: “the bottoms of the outer bars 87. The
inner rib. 184 extends from the top of the inner
layer of the intérmediate louver section 822 to
the hottom of this layer, while the rib (85 extends
from the top of the outer layer 85 of the inter-
mediate louver section to the bottom of such
outer layer, and terminates short of the botitom
of the inner layer 84. In the outer louver sec-
tion 832, the guter plates 92 extend from the top
of the outer layer 83 to the botiom of the outer
layer and terminate short of the bottom of the
inner.layer 84, while the rib {85 extends for the
entire width of the inner layer 84. . The rib 06
extends for the entire width of the layer 85 of the
louver section 8f2,

When the louver units are in the clo"ed posi-
tion, their edges produce a stepped “inferfitting
arrangement and.  the louver sections: are
arranged in the same: plane, and afford closed
dead air spaces 187. When the louver units are
turned from the vertical position, they provide
openings for the passage ‘of air.

In Figures 21-25 inclusive, I have shown a
modified form of driving means to turn the lou-
vers shown in Figures: 1-3 inclusive. The lou-
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vers 38 are carrietd by the heads 38 and ‘these
heads are pivotdlly connected with the sides 2i
of the frame by the pins 44. This is identical
construction as shown ‘in. connection with the
st form of the invention.

In the present form of the -invention, the
levers 51 are dispensed with and gears or pinions
108 provided. The pinions 108 have tubular hubs
109, for receiving the square ends 53 of the pins
&8, at the right, so thatthe pinions and pins turn
as a unit. Arranged upon opposite sides of ‘the
pinions 108 are reciprocatory racks (190, slideably
mounted in fixed guides 111, attached to the
side 21.

Arranged between the racks {10 is an oper-
ating gear or pinion 112, arranged between the
two lower pinions 108, and rotatably mounted
upon a stud or shaft 113, carried by a plate 114,
rigidly secured to ‘the side 21. The pinion ({2
is engaged and driven by a worm. f14’, having a
tubular hub 115, the ends of which are rotatably
mounted with their brackets {18, rigidly secured
to the plate 144. The worm {14’ is laterally
offset with respect to the pinion 112, but engages
with the teeth of this pinion to drive it. This ar-

10

20

rangement permits the operating shaft {171 to -

clear the racks I10. This operating shaft has
a square end (.18 for insertion within the square
bore of ‘the tubular hub (15. Shaft 117 is hori-
zontal and extends to the inner side of the de-
vice and is provided ‘with a crank (19 to turn it.

In view of the foregoing description it is ob-
vious that by turning the shaft 111, the pinion
112 will be turned, and the racks 110 moved in op-
posite directions. These racks turn the pinions
168 which are connected with the louvers to open
or close them.

It.is to be understood that the forms of my in-
vention herewith shown and described are to be
taken as preferred examples of the same and the
various changes in the shape, size, and arrange-
ment of parts may be resorted to without depart-
ing fromthe spirit of my invention or the scope of
the subjoined claims. .

Having thus described my invention, I claim:

1. A shutter structure comprising a frame in-
cluding opposed sides having spaced transverse
openings, louvers mounted within the frame be-
tween the sides for tilting movement and having
their ends spaced from the sides, heads arranged
between the ends of the louvers and frame sides
and. carrying the louvers, the heads including
pairs of opposed separate bars having inner and
outer sides, the bars of each head having groove
means in their inner sides receiving the adjacent
ends of the louvers, the bars of the heads being
provided in their opposed faces with opposed lon-
gltudinal grooves forming longitudinal passages in
the heads, the bars of the heads having pairs of
opposed transverse notches formed in their op-
posed faces and forming transverse openings ex-
tending through the outer sides.of the heads and
leading into the longitudinal passages, pins posi-
tioned within the transverse openings formed
by the notches .and extending beyond the outer
sides of the heads and journaled within the trans-
verse openings of the frame sides, enlargements
secured to the pins and engaging in the longi-
tudinal passages of the heads, means securing the
opposed bars of the heads together, and mechani-
cal operating means connected with the pins for
rotating them in unison to tilt the louvers.

2. A shutter structure comprising a frame in-
cluding opposed sides having spaced transverse
openings, louvers mounted within the frame be-

8
‘tween the sides for tilting movement and having
“their ends ‘spaced.from the sides, heads arranged
between the ends of the louvers-and frame sides
and carrying the louvers, the heads including
‘peirs of -opposed separate bars having inner and
outer sides and extending for substantially the
‘entire width of ‘the louvers, the bars of each head
having longitudinal groove means in their inner
sides ‘and receiving the adjacent ends of the lou-
vers, the bars of the heads being provided in
their- opposed faces with opposed longitudinal
‘grooves forming longitudinal passages through
the heads ‘and ‘spaced outwardly of the groove
means, the bars of the heads having pairs of op-
posed -tranisverse ‘notches in -their opposed faces
forming transverse openings near the longi-
tudinal centers of ‘the heads and extending
through the outer sides of the heads and leading
into the longitudinal passages, pins positioned
within the ‘transverse openings formed by the
notches and extending beyond the outer sides
of the heads and journaled within the transverse
openings of ‘the frame sides, enlargements se-
cured to the pins and mounted within the longi-
tudinal passages of ‘the heads and holding the
pins against rotation-relative to the heads, means

.- securing the opposed bars of the heads together,
- and mechanical operating means connected ‘with

40
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the pins for rotating them in unison to tilt the
louvers.

‘3. A shutter-structure comprising a frame in-
cluding opposed ‘sides having ‘aligned -transverse
openings, a louver mounted within‘the frame be-
tween the sides for tilting movement and having
its ends spaced from:the -sides, heads arranged
between the ends of ‘the louver -and frame sides
and carrying thelouver, the heads including pairs
of ‘separate ‘opposed solid bars having inner and
outer sides and relatively wide flat meeting faces,
the bars of each head having longitudinal groove
means in their inner sides receiving the adjacent
ends-of the louver, the bars of the heads being
provided ‘in ‘their meeting faces with opposed
longitudinal narrow grooves forming longitudinal
passages ‘in the heads, the bars of ‘the heads
having pairs of opposed transverse notches in
their opposed faces and forming transverse open-
ings extending through the outer sides of the
heads-and leading into ‘the longitudinal passages,
pins positioned within the ‘transverse openings
formed ‘by -the notches and extending beyond
the outer sides-of the heads and journaled within
the alighed transverse openings of the frame
sides, enlargements :secured to the pins-and en-
gaging in ‘the longitudinal passages of the heads
to hold ‘the ‘pins -against rotation relative to the
heads, means for holding the opposed bars of the
heads together, and means connected with one
pin for-rotating the same to tilt the louver.

4. -A -shutter structure comprising a frame in-
cluding opposed- sides ‘having spaced transverse
openings, heads arranged inwardly of the -op-
posed frame sides and having inner and outer
sides, the heads including separate opposed solid
bars'having relatively wide flat meeting faces and
being provided- in their meeting faces with longi-
tudinal narrow grooves forming longitudinal pas-
sages <in the heads, the heads having opposed
notches in their meeting faces forming trans-
verse openings in the outer sides of the heads
and leading into the longitudinal passages of the
heads, trunnion pins mounted within the trans-
verse openings of the heads and including heads
arranged within the longitudinal passages and
preventing rotation of the pins relative to the
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first-named heads, each second-named head
having a flat face engaging a side of the longi-
tudinal passage, the trunnion pins extending be-
yond the outer sides of the heads and being
journaled within the transverse openings of the
frame sides, the heads being provided in their
inner sides 'with spaced longitudinal grooves,

spaced louver sections extending between the

heads and having their ends mounted within the
spaced ~longitudinal grooves, and operating
means connected with the pins adjacent to one
frame side for rotating them to tilt the louvers
in unison. '

5. A shutter structure comprising a frame in-
cluding opposed sides having spaced transverse
openings, heads arranged inwardly. of the op-
posed frame sides and having inner and outer
sides, the heads including opposed separate bars
provided in their meeting faces with longitudinal
grooves forming longitudinal passages in- the
heads, the heads having opposed notches in their
meeting faces forming transverse openings in the
outer sides of the heads and leading into the lon-
gitudinal passages. of the heads, trunnion pins

“mounted within the transverse openings formed

by the notches and including heads arranged
within the longitudinal passages and preventing
rotation of the pins relative to the first-named
heads, the trunnion pins extending beyond the
outer sides of the heads and being journaled
within the transverse openings of the frame sides,
the first-named heads being provided in their
inner sides with spaced longitudinal - recesses,
spaced louver sections extending between 'the
heads and having their ends engaging in the
spaced longitudinal recesses, detachable strips
arranged upon opposite sides of the heads in
opposition to the spaced longitudinal recesses and
overlapping the ends of the louver -sections to
hold them within the spaced longitudinal re-
cesses, pin means extending through the op-
posed bars and detachable strips for securing the
same together with the louver sections, and me-
chanical operating means connected with the
trunnion pins adjacent to one frame side for
rotating them to tilt the louvers in unison.

6. A shutter structure comprising a frame in-
cluding opposed sides having spaced transverse
openings, louvers mounted within the frame be-
tween the sides for tilting movement and having
their ends spaced from the sides, heads arranged
between the ends of the louvers and frame sides
for carrying the louvers, the heads including pairs
of opposed separate bars havng inner and outer
sides and relatively wide flat meeting faces, the
bars of each head having groove means at their
inner sides receiving the adjacent ends of the
louvers, the bars of the heads being provided in
their meeting faces with opposed. longitudinal
narrow grooves forming longitudinal passages in
the heads, the bars of the heads having pairs of
opposed transverse notches formed in their meet-
ing faces and forming transverse openings ex-
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tending through the outer sides of the heads and
leading into the longitudinal passages, pins posi-
tioned within the transverse openings formed by
the notches and extending beyond the outer
sides of the heads and journaled within the
transverse openings of the frame sides, enlarge=-
ments secured to the pins and engaging in the
longitudinal passages and serving to hold the
pins against rotation relative to the heads,
means securing the opposed bars of the heads
together, transverse levers connected with the
pins adjacent to one of the frame sides, a con-
necting link for the transverse levers so that they
may be turned in unison, and manually operated
gear means connected with one transverse lever
so that the louvers may be tilted in unison.

7. A shutter structure comprising a frame. in-
cluding opposed sides having spaced transverse
openings, heads arranged inwardly of the op-
posed frame sides and having inner and outer
sides, the heads including opposed separate bars
provided in their meeting faces with longitudi-
nal grooves forming longitudinal passages in the
heads, the heads having opposed notches in their -
meeting faces forming transverse openings ex-
tending through the outer sides of the heads and
into the longitudinal passages, trunnion . pins
mounted within the transverse openings of the
heads and including heads arranged within the
longitudinal - passages and preventing rotation
of the pins relative to the first-named heads, the
trunnion pins extending beyond the outer sides of
the heads and being journaled within the trans-
verse opehings of the frame sides, the heads being
provided in their inner sides with spaced longi-
tudinal grooves, spaced louver sections extend-
ing between the heads and having their ends
mounted within the spaced longitudinal grooves,
the louver sections of each louver having their
longitudinal edges staggered so that the louver
sections of adjacent louvers overlap and contact
when the louvers are closed, means securing the
opposed bars of the heads together, and operating
means connected with the pins for rotating them
to tilt the louvers in unison.
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