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UNITED STATES

PATENT OFFICE.

JOSHUA K. INGALLS, OF GLENORA, NEW YORK.

ILLUMINATING-ROOF, &c.

SPECIFICATION forming part of Letters Patent No. 271,854, dated February 6, 1883,

Application filed October 17, 1852,

To all whom it may concern :

Be it known that I, JosHUA K. INGALLS, a
resident of Glenora, in the county of Yates
and State of New York, have invented cer-
tain new and useful Improvements in Illumi-
nating-Roofs and other Surfaces, and in re-

flecting-lenses therefor, of which the follow-

ing is a specification.

This invention relates to vault-lights, roof-
lights, area-lights, illuminating - steps, &e.,
where the lenses or glass plugs employed
serve not only to admit, refract, and diffuse
the light, but also to reflect it wholly or par-
tially and direct it back into the more remote
and darker portions of the building. A lens
of this character is shown in my Patent No.
258,232, dated May 23, 1882; and one part of
my present invention consists in an improve-
ment in the form of that lens, and in its manu-
facture.

Another part of my invention consists in a
lens tobe set in vertical walls or risersof steps,
and to be used with the aforesaid lens; and
the third part of my invention consists in an
improved form and construction of rear exten-
sion-roofs and other roofs, and illaminating
plates, surfaces, and coverings, and in a novel
arrangement of different kinds of lenses there-
in, whereby a thorough and economical illa-
mination of remote portions of apartments is
the better attained.

In the accompanying drawings, Figure 1 is
a side elevation of a reflecting-lens somewhat
similar to that shown in and protected by my

said Patent No. 258,232, and a cross-section of
a portion of the plate in which it is set. Tig.
2is arear elevationof thelens detached. Tig.

3 is a vertical mid-section of the mold in which
this lens is formed. T'ig. 4 is a side elevation
of a lens similar to that showa in Fig. 1, but
designed todireet the light at a different angle.
Tig. 5 is a rear elevation thercof. Tig. 6 is a
side elevation of a lens set in a vertical plate,
as the riser of a step, showing a portion of the
plate in section, Fig.7is a rear or inside ele-
vation of the lens and plate. Fig. 8 is a frout
or outside view of the same.” Fig. 9 is a lon-
gitudinal mid-section of the lens. Fig. 10is
a diagonal or oblique elevation of the lens,

co looking in the direction of the arrow 10 in

Tig. 9. Fig. 11 is a view corresponding to

(No model.)

Tig. 6, and showing a modified form of lens
designed to direct the light at a different an-
ale, Tig.12 is a rear or inside view of this
lens and a portion of its plate, and Fig. 13 is
a section thereof corresponding to Fig.9. Tig.
14 is a section of the rear portion of the base-
ment or the lower portion of a store or other
building, showing the curved exteusion-roof.
Tig. 15.is a similar section of the front of a
basement. Tig. 16 is a view similar to Iig.
14, but more in detail, showing the setting of
the lenses. Fig. 17 shows the arrangement of
the lenses in an inclined or pitched roof. Tig.
18 shows a fragment of a roof detached and
enlarged to show the jagged or step like con-
struetion.

Referring to Figs.1and 2, A is the lens,
and B the plate in which it is set. The lens
is substantially a cylindrieal ungula in form,
its plane oblique surface a forning the reflect-
ing-surface of the lens. This lens differs from
that shown in my said Patent No. 258,232 only
in that the reflecting-surface is straight or
planc instead of curved,and that it extends up
into the socket in which thelensis set, instead
of terminating below the socket. This upward
extension of this surface causes it to gather
and reflect to the desired portion of the apart-

ment a greater quantity ot light. The slight.

nibs or projections b b bear against the socket,
as described in my said patent, and one of
them, as shown in Fig. 2, extends over a por-
tion of the reflecting-surface. Tig. 3 shows
the mold in which this lens is formed. Here-
tofore, so far as I am aware, lenses of this
general character have been made in a mold
with the same side up as that shown in TFig.
1, the plunger entering the mold aund shaping
or forming its top surface. I find that leuses
made iu this way contract unequally in cool-
ing, owing to their being chilled by the metal
of the mold, and the reflecting-surface «, which
by this method is in contact with the mold,
comes out so rough and dull that a consider-
able portion of the light which should be re-
flected is lost, necessitating the smoothing of
the lens by ¢ fire-polish” to render it effective.
To avoid these difficulties I employ a mold
like that shown in Fig. 3, preferably open and
without a plunger, and simply pour the molten
glass into the mold until it is filled. The sur-
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plus is then removed and the surface rubbed
over with a piece of wood, which imparts a
high degree of polish. Thus it will be seen
that by my method the lens is molded with its
reflecting-sarface a—the only surface requir-
ing a polish—uppermost and out of contact
with the mold. . If a plunger be employed, this
is the surface that will be in contact therewith
but the plunger is not apt to chill and deaden
the glass. The mold may be made in sections,
as usual, for convenience in removing the lens.
The other forms of lenses shown will all be
made in this way, in each case the surface @
formning the open top of the mold.

The lens A/ (shotwn in Figs. 4 and 5)is de-
signed to besetin ahorizontal or substantially
horizontal plate, the same as that shown in
Fig. 1, but to direct the light to a different
angle, as indicated by the dotted lines marked

“Light” in Fig. 4. This lens consists of a see-

tion of a cylinder, the eylinder from which it
is cut being indicated by the dotted lines ¢ ¢.
Its reflecting-surface ¢ extends quite to its top
surface, d, which it meets at an angle of about
seventy-five degrees, while the axisof the eyl-
inder is inclined to the top sarface at an an-
gle of about fifty-two and a half degreesin the
opposite direction.

Figs. 6 to 10 show a lens, A2 set in a verti-
cal plate, as the riser of a step, and to direct
the light, as shown in Fig. 9. It is'a section
of the half of a cylinder, the-outlines of theen-
tire eylinder being denoted by dotted lines ce
in Thg, 9. Its bottom side is flat and stands
horizontally, forming the reflecting-surface a.
The front or outside surface, d, forms a right
angle with the sarface «, and the axis of the
cylinder is inclined to it at an angle of forty-
five degrees. The front of the lens is in out-
line approximately a half-circle or half-ellipse.
The socket in the plate B'is flaton its bottom,
and curved above to conform to the lens and
to keep the latter in place when set, It has
or may have a toe or projection, ¢, cast on it,
which extends backward or inside the building,
and on which the bottom surface, @, of the lens
rests, as on a bracket. The lens has usually
buat three projections, b b, as shown in dotted
lines in Fig. 7, all being arranged on the up-
per side of the leus,

The lens A3 (shown in Figs. 11 to 13)is also
a section of a half-cylinder, as denoted in Fig.
13, and is also shown set in a vertical plate,
B/, as illustrated in Figs. 11and 12. Itislike
the lens A2 exceprthat the axis of the cylinder
is inclined to the front surface,d, at an angle of
about thirty-fivedegrees, and theretlecting-sur-
face ¢ forms an angle of abount one hundred and
five degrees with the front surface. This ob-

tuse angle causes thie light to be directed at a
Iower angle, as denoted in Fig, 13. Both of
these lenses A% and A®are designed to coilect
the nearly vertical rays of light striking the
plate B’ at an angle diverging bat slightly
from it, and to throw them back into the build-
ing in the same maunner and for the same pur-

pose as the lens A. They are chiefly useful
where it is necessary to set the plates nearly
vertical and it is desirable to reflect the light
in a nearly horizontal direction. Kither of my
lenses may be used in a more or less inclined
plate, in which case the direction in which the
light is sent will be correspondingly changed.
By choosing among these four lenses, any in-
clination ordinarily adopted may be so fitted
with lenses as to direct the greater portion of
the light to any desired part of the room. I
have shown and deseribed these lenses as be-
ingsectionsof eylinders; butthey mayinstead
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be sections of square or polygonal prisms, if 8o

preferred; but I prefer the eylindrical form, be-
cause it gives'a more compact form to the lens.
and does not weaken the socket-plate ns mueh
as other forms.

I will now describe the applications of my
lenses to the various forms of roofs, &e.

TFig. 14 shows the back part of a basement
havingacouvexorciurved “basementextension-
roof” or ¢lean-to,” C, which is supposel to be
set with my lenses. The lenses are so chosen
and set at such angles that the parallel rays
of light descending at the rear of the building
are refracted and reflected into the basement,
and are caused to cross each other at a eom-
won focal level or line, D, within the building, 9
and at a short distance below the ceiling—say,
for instance, one foot below. After crossing
at this common point on line the rays separate,
and most of them strike the ceiling toward the
center and darker portion of the basement at
different angles, and are thence reflected down-
ward to various parts of the room. By thus
arranging a focal line and causing the rays of
light to cross it the greatest practical advan-
tage of the illumination is secured. In Fig.
15 the same arrangement is shown as applied
to the front of a basement where the light
passes through illuminating steps and risers.
Here the lenses are shown or indicated on a
small scale, I

It will be understood that in referring in
this specification to the rays of light passing
through and directed by the lenses I refer to
the principal portion of the light, that which
is actaally reflected as described, and not that 1
smaller portion which passes throngh with-
out reflection or is otherwise diffused or seat-
tered. Tig. 16 shows more in detail how the
several sets of lenses are to Le arranged to
accomplish this result. The upper portion of
the lean-to roof, where it is nearly horizontal,
is set with lenses A A. As the inclination
becomes gradually steeper the axes of these.-
lenses are gradually more inclined, thereby

reflecting the light up at successively higher 1:

angles until a point is reached where the sur-
face @ is presented so abruptly to the rays of
light that it no longer reflects thewm, but per-
mits them to pass through. Atthat poiut, or
Jjust before that point is reached, the lenses A/ 1
A’ are substituted, or else the curved roof is
broken up in partial steps, so that the lenses
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A can be set at an angle so little inclined that
they will still refleet the light. Even if this
latter course be followed, as shown inthe lower
portion of the roof in this figure, a point will
eventnally be reached where it is advisable
to substitute the lenses A’ A’ When these
steps or jogs become sufficiently well defined
to have risers wide enough to admit lenses
they are set with lenses A? or A% depending
upon the angle. If the risers are nearly ver-
tical, lenses A’ are used. If more inclined,
lenses A?are preferable, due regard being had
to the diréction in which it is desired to send
the light. It is best in a curved roof to com-
Dine all four forms of lenses, as shown,.

Fig. 17 shows a straight inclined roof or
lean-to embodying two methods of arranging
the lenses. The upper half is a straight in-
clined plate set only with lenses A’ A’. The
lower half is an angular plate broken up in-
to partial steps or jogs, in which are set lenses
A and A’or A% TFig. 18 shows a fragment of
a roof-plate of this angular construction, and
illustrates one method of constructing or form-
ing it. The pattern is made in strips or bars,
each having a row of sockets in it, and which
are set together edge to edge, as shown, and
at any (19511‘6(1 (m01e<, according to the h]ODG
or curvature of the roof and the lenses to be
used, and are supported, when the casting is
made, on a follow-board, in the usual manner.
They are shown as arrdnoed at asuitable angle
for lenses A and A%

I have deseribed four lenses having their re-
flecting-faces ’manged at different a n«rle% with
re spe(,t to the lens-axis; but I wish it under-
stood that these are only examples. Imayvem-
ploy lenses of this character having their re-
flecting-faces arranged at angles with their
axes, v arying from these acecording to the exi-
gencies of the particular case. '

I clalm as my invention—

1. Areflecting-lensfor anilluminating-plate,
counsisting of a section of a cylinder or other
prismatic solid having a reflecting-surface ex-
tending in a plane oblignely to the axis there-
of, and a top or outside surface meeting said

eﬂectmo surface at an angle, substantially as
set foxth

9. A reflecting-lens consisting of a section
of a longitadinal half of a eylindrical or other
prism, hd\lll(’ oatside and reflecting surfaces
extending in ])LLI]Cb crossing the axis thereof
obliquely, substantially as set forth.

3. A reflecting-lens-the obligne reflecting-
surface of which extends entirely through the
socket and meets the ontside face of the lens,
substantially as set forth.

4. A lens having a flaY retlecting surface ex-
tending to and meeting its outside face, in
combination with an illmwinating-plate having
a socket flat on one side to receive such re-

flecting-surface, and otherwise conforming to
the said lens, substantially as set forth.

5, The combination, with a reflecting-lens
whose reﬂectiug-surfhce extends through its
socket, of a plate having a socket to receive
such lens, and provided with a toe or brackef,
¢, to support the lens,substantially as set forth

6. The (,ombmatlon of aplate having a half-
round socket with a lens made halt round
where it enters said socket,and having slender
projections on-its convex side opposite its flat
sule, substantially as set forth.

7. Anilluminated frout or rear area or base-
ment extension-roof set with reflecting-lenses
arranged to couverge the principal reflected
rays of light on or near a focusing line or level
exten(hno beneath the ceiling of the room and
parallel w1th said roof, snbbtantully as set
forth.

8. An illuminating front or rear area or ex--

tension roof formed with alternate salient and
re-entering angles or approximately vertical
and horizontal portions, and set with reflect-
ing-lenses in both such portions, the reflect-
ing-surfaces of the lenses set in such approxi-
mately vertical portions presenting a ditferent

angle to their ontside surfaces from thoseset in
the approximately horizontal portions, where-
by the light reflected by each row or series of
lenses is sent in the same general direction as
that from the ‘llelIllng rows, substantially as
set forth.

9. A curved roof or other surface formed
with alternate salient and re-entering angles,
with alternating rows of sockets, the succes-
sive rows set with reflecting-lenses of suceces-
sively different reflecting angles, whereby the
light is reflected in varying directions to focus
thp rays thereof, substantially as set forth.

10. As an illuminating-plate or part thereof,
a plate arranged vertically, or nearly so,
formed with a row or rows of half-round lens-
sockets, the bottomsthereof being straightand
set-with reflecting-lenses whose reflecting-sar-
faces extend into said sockets and rest on the
flat sides thereof, substantially as set forth.

11. The improvement in the art of manu-
facturing a reflecting-lens from glass, which
consistsin casting it with its reflecting-surface
out of contact with the surface of the mold,
substantially as set forth, whereby the chill-
ing and deadeuing effect of the mold on said
surface and the after process of ¢ fire-polish-
ing” are avoided.

n witness whereof I have hereunto signed
my name iu the presence of two Qubbcnbmo
witnesses.

JOSHUA K. INGALLS.

Witnesses
JAs. G, COOPER,
HrNrY CONNETT.

63

7¢a

75

8o

83

[0]¢]

100

105

TIo

11§



