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To all whom it muay coneeri:

Be it known that I, OsCAR ANDRE, & citizen
of the French Republie, residing in Paris,
France, have invented certain new and nseful
Improv ements in Skylights, of which the fol-
lowing is a specification.

T'his invention is the subject of French Pat-

ent No. 131,841, dated February 26, 1887,

"T"his nwen‘i 1011 18 designed to 11111)1 ove the
construcetion of glass roofs or skylights.
It relates c]uoﬂv to the construction of the
frame-work for supporting the glass. The
ratters and purlins comprising the frame-
work are arranged to eross each other and are
fastened tog ether by suitable clamps or other-
wise, the sheets of glass being arranged in
the preferred constr uetlon in 2 pl&ne beneath
and geparated from the purlins. In a modi-
fled construction the glass sheets are arranged
in a plane above the puﬂms In either case
double rafters are employed, consisting each
of two parallel beams, one above the other
and spaced apart by the purlins, which are ar-
ranged to cross the rafters between the upper
and lower beams. The spaces between the
double rafters are subdivided by the arrange-
ment of singlerafters or glazing-bars betWE&PH
them, the sheets of glass being supported by
the Smok rafters and by the corresponding
beams of the double rafters. Atthe intersec-
tion of the rafters and purlins clamps are ap-
plied engaging the respective flanges. An
improved means is also provided for sus-
pending drainage-gutters beneath the rafters
for carrying off the water of condensation and
dmeharnmn it at the eaves, |

My qystem will be easily understood by re-
ferring to the accompanying drawings, which
show it both when applied to a sky lw ht with
its frame-work on top and to one whose
frame-work is beneath. |

Figure 1 18 a diagramimatic transverse sec-
tion of a roof, showing the slope. Fig. 21is a
dmﬂmmmatm plan of the roof. TFig. 3is a
fraﬂmentfu'j perspective view of the T00f-
framing for a skylight having the framing
above the glass. Fig. 4 is a plan of two of

the glass panes, showing the method of cut-

ting the grooved glass. Fig. 5 is a frag-

mentary perspective showing the means for

eonneeting two crossed beams at their inter-
section. I'ig. Gisa similar fragmentary view,
showing the method of uniting the twin raft-
ers. FlD isafragmentary pelspeetwe view
S]]OW]]]P 13].16 eonqtmution of the gutters and
the eaves.. Kig. § is a frag 111611’5&1*5? per-
spective view showi ing the means for hang-
ing the gutters beneath the rafters, and Flﬂ
9 v a perspective view of one of the 11&11gers.

Figs. 10 and 11 are longitudinal sections of

the glass panes, &h()Wlllﬂ their Gveﬂappmﬂ
“0111‘5% Fig. 12 is a perspeetwe view show-
ing the eompleted and glazed roof. The re-
maining views 111115t1*&te the construction
wherein the roof-framing is mainly beneath
the glass. Fig. 13 is a perspective of a part
of the roof. Fig. 14 is a perspective view on
a larger scale, showing the details of con-
struction. HKig. 15, 16, and 17 are cross-sec-
tions of different shapes of glazing bars or
rafters.
down the slope of the roof.

I will first describe, with reference 1o Kigs.
1to 12, the application of my invention to a
Q,kvhﬂht with exterior framing.

Let ussuppose thatitisrequire d to construct

ag'ass roof of any length whatever and of a

width of, say, six meters and a height of, say,
two melers, (see Fig. 1,) giving a slope of about
one in three, more or less. Thelength should
be divided into equal spaces of about two or
three meters by laying rafters A A, which are
double rafters, at about that distance apart,
(see Fig. 2,) and the width should be divided
into three spaces by laying two (more or less)
purling, B B, Fig. 2, crossing the rafters A.

The spaces of two or 13111‘66 meters between
the rafters A A are subdivided by laying
single rafters P P midway between each two
double rafters A A, and the spaces of about
one and a half meter thus formed are again
subdivided by laying rafters or glazing-bars
D D, all as indicated in IFig. 2.
I'ig. 3, the main or double rafters A A are of
I—beams of rolled iron, laid in pairs one above

the other, spaced apart by the passage of the
purlins B B between them.

These purlins

are also I-beams, and at their intersection
with the rafters A A they are united to the
latter by bent clamps or clips C C, of iron,

Fig. 18 1s a fragmentary section cut

As shown in
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.1n Fig. 4.

Whleh are bent down at opposfﬂe sides to em-

brace the flange of one of the I-beams, and
have a nose or lip which takes over the flange
on the intersecting beam, as shown in Ifig. 3.

‘The twin beams A A are held together by

clamps s s, consisting each of two plates en-
gaging the flanges of the beams from oppo-

site sides and drawn together and into firm

GOHtaCt with the Deams bV a bolt, as shown in
Figs. 3 and 6. The singler afters P P are also

I-be:-szS and are fastened to the lower flange

of the purling B I3 at theirintersection there-
with by means of clamps C C, as shown in
Fig. 5. The rafters D D may be of angle-iron
or I-beams, as preferred, and these also are
connected to the purlins B B by clamps
as shown 1n IFig. 3. The rafters
rest on ledges or supports at their upper and
lower ends. In Figs. 3 and 6is shown a false
sill, K, consisting of an I-beam, to which the
rafters :we fastened by elmnpb C C. |
Irig. 7 shows the construction at the eaves.

On the tOp of the wall is a sheet of lead or

zine, z, turned up inside, and on this rests the
false sill E.  The web ot this beam is plel ced
with curved holes o0 0. (Seen in Figs. 3, 6,
and 7.) A Dbifurcated clamp, «, Fiﬂ {, eN-

gages the flange of the lower 1*after, \ and its

hooked end serves to support the ﬂutteré of
galvanized sheet-iron, zine, or other mat el‘lfll

“After the completion of the metallic fr aming,
as thus described, there is hooked on under

each rafter a zine gutter, g, from .050 to .055

025 mil-
limeter deep, flanged interiorly, Figs. 7 and 8.
A hanger; 0, bent from .gahﬂmlzed sheet-
11ron, en gﬂgeﬁ--t]fle fltange of the L beam orrafter,
and, extending down hooks, intothe turned-in
flanges of the gutter ,thereby holding the latter
in pldce This hanﬂel bisof inverted-U sha he,
with a flat plate, b’ lying against the under
side of the bottom ﬂ&nﬂe of the I-beam rafter,
and having lips or cars & projecting upwar dly
and mwmdly over the rafter- ﬂm]ne while 1ts
side portions, &7, extend downwar dl;) and are
formed with hools LY, or other fastenings,
for engagement with the gutter, all as shown
1n Fif}& Sand 9. The lower ends of the re-
spective gutters project through the holes o o

“and discharge their water beyond the roof.

The glass should be of the kind which is
transversely grooved or fluted on its under
side, pr efel.ftbly five millimeters thick, and is
cut 1in the manner shown in Fig. 4, \\]11011 1S
a plan of two later 1]_1}f—ml,]0mmn panes, V V.
The side edges of the glass are cut at such an
angle that the flutes will cross the pane ob-
liquely—preferably at an angle of approxi-
mately sixty degrees with the sides, as shown
The angle should be such that the
]enﬂth of the grooves will not exceed one and
one- qufu'ter tnne the width of the pane, so
that the drops of condensed water in running
along the grooves will not run far enough 10
aeumm]a‘r(, sutficient weight to cause them to
losé their capillary hold ﬂnd drop off into the
apartment. This, however, will be governed

A, P, and D

305,306

somewhat by the slopeof the roof. The paines
should be cut with thelined top and bottom

ends,(with the exception of the first and last,

which have only one end thus inclined,) the
inclination of the endsbeing inthesame diree-
tion as thatof the grooves, but of aless piteh—
say at an angle of 11 Om seventv five to eighty-
three (1LE'16LS with the sides. In Iig. 4 the
panes are shown with a width ot 0.74 meter,
and a length of 0.20to 2.00 meters. 'T'heends
have an inclination of 0.15 to a base of 0.74,
and the grooves have aninclination ot 0.55 to
0.74. These proportions are suitable for the

slope of roof shown in IFig. l—namely, an ele-

vation of 2.00 meters for a base of (.00—and
for the subdivision of panes shown in Fig. 2,
where a length of 9.00 meters 18 %ub{lwlded
by eleven rafters or glazing-bars into spaces
of equal width. These proportions are given
merely as examples.

The packing between theov oﬂappmo ends

covercd with white lead or by putty or any
other substance, as shown at v in Figs. 10 and
11, only a very slight lap—
millimeter for example, varying according to
the incline of the roof—Dbeing necessary.

The panes of glassare laid with their lateral

| eﬂn es resting on the lowermost ﬂfbllﬂe% of the

fters A, P, and D, so that almost the entire
1’*00f frame-work is above the plane of the
olass, as shown in Fig. 12.. The edges of the
olass may Dbe laid in a bed of putty, and be

puttied over, or any -other suitable packing

may be used, such as india-rubber or lead.

As the entire frame-work 18 outside, the
condensation that may take place on 1ts ex-
terior surface will run off from the outside ot
the glass. The gutters themselves being sus-
pended by means mervely of thin strips of
metal, substantially no condensation. takes
place in them. In. very severe climates all
that is necessary is to render then porous on
the outside, in which event they would con-
vey the merely infinitesimal quantities of
condensed water that would colleet.

I will now, with reference especially to Figs.
13 to 18, describe the application of my in-
vention to a skylight with interior framing.

Although from an economical and technical
point of view the external frame-work pre-
sents a good many advantages, this method
of construction has some drawbacks, among
which may be mentioned that in certain cases
they do not look w ell architecturally; that the
1ron has to be periodically painted o prevent
rust, &e. By making use of the same method
of distributing the material 1 construct an
1internal frame-work combining all the more
important advantages which my system offers.

I take the main rafters F of any length de-
sired, from two to four meters apart, or more.
On these main rafters I secure, by means of
aripping-clamps or otherwise, purlins G -of
I-beam, having wide flanges, with a space be-

tween these purlins of 1.50 to 3 meters, the

- same as in Figs. 1, 2, and 3, according to the
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space between the iron supports, and in the
axis of each of them I secure
malleable galvanized iron or any other suit-
able material. These chairs are fastened to
the purling by means of two bent clamps, 11
I1, holding fast frictionally the two feot » P
of the chair, (See TFigs. 13 and 14.) The
clamping-faces of the chmr C are Iverse re-
productions of the glazing-Dbars I, which I
employ, and which must lmve a bead, d, be-
neath, but are otherwise of any dnnonamn Or
shape that may be desired, Figs. 15, 16, and
17. "T'he chair is made in ]mhfes to tacili-
tate the insertion of the glazing-bars in their
respective places, and the clamp,s H H, driven
onto their feet p p, secure at the same time
the chair on the purlin and the bar I. in the
chair by drawing tightly together the two
halves.

The upper rib of the bar L. may be con-
structed with a flanged head, (see Fig. 17,)
whereby it will be possﬂﬂe to applv a elamp
M, which will prevent the wind from lifting
the panes of glass.

Between the two feet of the chairisinserted
the gutter g, which measures between .020 and
055 millimeters in width, of anv material ox
shape—for ingtance, zine. The drops of wa-
ter will follow the ineline of the girder until
they reach the lower projections of the chairs,
which come together beneath the bead, when
they fall into the gutter, and will run down
the gutter and fall from its lower end into a
11‘&115?@1‘5@ gutter, N, Tig. 13, which conduets
the water away to any 0011\?@111@111 place. In
other respects the construction is the same as
first described. In this construction the
rafter If and glazing-hax L, being fastened to-
gether with th@ pm‘hn G between them, con-
%tltuf(, a twin rafter substantially like that
first deseribed.

It should be mentioned Thm sinee the sur-
face of the glass is from fifty to seventy-five
millimeters higher than the iron frame-work
IY G, the latter is in an atmosphere which is
warm, or at any rate not as cold as the tem-
pemtm ¢ of the outside air, so that the cool-
ing process through ooudu(*hhlhis annot
’L{llae place except thr ongh the feet of the
c¢hairs, aud as the mnount of metal there con-
gregated is a mere trifle in comparison with
the metallic mass of the roof the inconv On-
tence of having a frame-work underneath, s
far as the condensation of water is concer lmtl
does not exist, and all the advantanges of {he
system are pl‘E‘hGH’"(}(I This system may be

applied to all sorts of roofs, galleries, halls,

museums, concert-halls, siudlos o[hcm
schools, .-;utlbt‘:. and photommphers btudms
winter-gardens, hot- houses, verandas, &ec.

a chair, ¢, of

In the construction first deseribed the lower
rafter A to which the glass panes are con-

nected, constitutes the ﬂlfumﬂ-bm whereas -

in the construction last (1{}‘%(?] 1bed ths glaz-
Ing-bar is specially constructed and 111011111@(1
.‘:Lbove the rafter. In -either case the rafters
are double, of two beams one above the other,
and one of which serves also as a glazing-bar.
In either case the puarling cross betve een the
two rafters, so that they serve to hold them
apart.

I claim as my invention the following-de-
fined improvements in skylights or Dl&?ed
roofs, substantially as hereinabove f-«.pemhed,
namely;

1. A roof-framing consisting of rafters and
purling crossing meh other and fastened to-
gether, in 001111)11mt1011 with the sheets of
Glﬂ&‘a secmcd to saind framing and arranged
In a plane beneath and ael’)fllftlvd from ﬂlP
1)111?]11’15

. The combination, to form a glazed-roof
%trueture of double *altem at intervals con-
sisting each of two parah Yibeams, one above
the othel purling crossing said rafters and
embraced between the upper and lower beams
thereot, single rafters arranged parallel with
and subdlwchnn the spaces Dbetween said

double rafters and crossing said purlins, and

the glass panes supported b} sald single raft-
QS .:111{1 the corresponding bheams of said
doub]e rafters, all fastened together,

In a ﬁl&?@dﬂ*ﬂ{)f %tmctm'e the combina-
t.1011 of a double rafter CDHSI&U]TIg of the
flanged iron beams, one ahove the other, a
flanged purlin crossing said rafter between
the upper and lower  beams thereof, with

clamps for fastening together the upper and

lower beamsof the d(mble rafter and embrac-
g the purlin between them, and clamps en-
caging the flanges of the respective beams at
Lhew intersection.
4. In a glazed-roof structure, the combina-
tion, Wlﬂl a flanged rafter of I-beam and a
ﬂ-u‘rter oxfondmn longitudinally heneath it,

-- 0f a hanger for said gutter of inverted- U

shape ]1:?1\*1110 a Hat ])Mic against the bottom

ﬂﬂl]“(‘* of the I-heam and lips  turned up-

VA dlv and inwardly from said plate over the

ﬁ.;mﬂ e on the rafter, and said hanger extend-
ing down at both sides and [a%{ene{l to the
”uLTu

In witness whereof have hereunto signed

my name in the presence ul two subscr 1b111;__1;
witnesses. . |
OSCAR ANDRE.
Withesses:

RoBT. M. HOOPER,
AMAND RITTER.
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