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UNITED STATES

PATENT OFFICE

JOSHUA K. INGALLS,

OF GLENORA, NEW YORK.
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SPECIFICATION forming part of Letters Patent No. 271,854, dated February 6, 1883,

Application filed October 17, 1852.

(No model.)

To all whom 1t may concern :

Be it known that I, JosHUA LK. INGALLS A
resident of Glenora, in the county of Yates
and State of New York, have invented cer-
tain new and useful Improvements in lllumi-
nating-Roofs and other Surfaces, and 1n re-

-ﬂeLtmn -lenses therefor, of Whl(}h 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 employved

“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, 1852;
my present invention consists in an improve-
ment in the form of that lens, and in ifs manu-
facture. | |

Another part of my invention consists in &
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 nov el
arrangement of different kmds of lenses there-

in, whereby a thorough and economical illu-
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said Patent No.

mination of remote portions of apartments is

“the better attained.

In the accompanying drawings, Iigare 1 is
a side elevation of a reilecting-lens somewhat

~similar to that shown in and protected by my
258,232, and a cross-section of

a portion of the plate in which 1t 1s set.  If1g.
2 is arear elevationof thelensdetached. Ifig.
3 is a vertical mid-section of the mold in which
this lens is formed. I'ig. 4 is a side elevation
of a lens similar to that shown 1n Kig. 1, but
designed todireet the light at a different angle.
Fig. 5 is a rear elevation thercof. 1ifig. 6 1s 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., Iig.71s a rear or inside ele-

vation of the lens and plate. Iig. 3 1s a {rout
or outside view of the same. I‘1 9 is8 a lon-
ogitudinal mid-section of the 1611b. Fig, 10 is

a diagonal or oblique elevation of the lens,

50 ]OOLIH‘U‘ in the direction of the arrow 10 1n

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

and one part of

gy

| Fig. 6, and showing a modified form of lens

dEHI“DBd to duect the licht at a different an-
ole, Ifig. 12 a rear or inside view of this
lens and a portlon of its plate, and Fig. 15 18
a section thereof corresponding to ¥F1ig. 9 Kig.
14 is a section of the rear porfion of the base-
ment or the lower portion of a store or other
building, showing the curved extension-roof.
ig. la 1.'::: o similar section of the front of a
bdbement Fie. 16 is a view similar to Ifig.

60

14, but more 1n detalil, showmn the setting of

the lenses., Kig.17 shows the almnﬂementot
the lenses 11 an mclmed or pitched 100f If1g.
18 shows a fragment of a roof detached aml
enlarged to show the jagged or step like con-
struction.

Referring to Iigs. 1 and 2, A is the lens,
and 1> the phte in which it 1S sef. T'he lens
is substantially a cylindrical ungula in form,
its plane oblique surface « foumun the reﬂe(,t
ing-surface of the lens. This lens differs from
that shown in my said Patent No. 258,232 only
in that the reflecting-surface 18 btldl“llt or
planc instead of curved and that it e\t{,udb ap
into the socket in Whl(,h the lens is sef, instead
of terminating below the socket. This upward
extension of this surface causes 1t to gather
and reflect to the desired portion of the apart-
ment a greater quantity of light.
nibs or 1“}10)68“0118 b b bear agmust the sochtt
as described in my said patent, and one of
them, as shown in Fig. 2, extends over a por-

tion of the reflecting-surface. Iig. s shows
the mold in which this lens is formed. Iere-

tofore, so far as I am aware, lenses of this
oeneral character hiave been made in a mold
with the same side up as that shown 1 Iig.
1, the plunger entering the mold and shaping
or forming its top surface. I find that leunses
made 1n thls way contract unequally in cool-
ing, owing to their being chilled by the metal
of the mald, and the 1eﬂe(,tmn -surface a, 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-
dected 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 blmply pour the molten
glass into the mold until it is filled.

The sur-

The shight.
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'plus 1s then removed and the surface rubbed | pose as the lens A. They are chiefly useful
over with a piece of wood, which imparts a | where it is necessary to set the plates nearly

bigh degree of polish. Thus it will be seen | vertical and it is desirable to reflect the light
that by my method the lens is molded with its | in a nearly horizontal direction. Either of my 7¢
5 reflecting-sarface a—the only surface requir- | lenses may be used in a more or less inclined
ing a polish—uppermost and out of contact | plate, in which case the direction in whieh the
with the mold. . If a plunger be employed, this | light is sent will be correspondingly changed.
is the surface that will be in contact therewith; { By choosing among these four lenses, any in-
- but the plunger iIs not apt fo chill and deaden | clination ordinarily adopted may be so fitted 73
1o tue glass, Themold may be madein sections, | with lenses as to direct the greater portion of
as usual, for convenience in removing the lens. | the light to any desired part of the room. I
The other forms of lenses shown will all be | have shown and deseribed these lenses as be-
made 1n this way, in each case the surface a | ingsectionsof e¢ylinders; butthey mayinstead
forming the open top of the mold. be sections of square or polygonal prisms, if 8o
15 The lens A/ (shown in Figs. 4 and 5)is de- | preferred; but I prefer the cylindrical form, be-
signed to beset in a horizontal or substantially | cause it givesa more compact form to the lens.
horizontal plate, the same as that shown in | and does not weaken the socket-plate as much
Fig. 1, but to direct the light to a different | as other forms. |
angle, as indicated by the dotted lines wnarked I will now describe the applications of my 8z
20 “Light” in Iig. 4. This lens conusists of a see-'| lenses to the various forms of roofs, &e.
tion of @ eylinder, the cylinder from which it FFig, 14 shows the back part of a basement
1s.cut being indicated Ly the dotted lines ¢ ¢. | havingaconvexorcarved “basementextension-
Its reflecting-surface ¢ extends quite to its top | roof” or ¢ lean-to,” O, which is supposed to be
- surface, d, which it meets at an angle of about | set with my lenses. The lenses are so chosen ofe
25 seventy-five degrees, while the axis of the cyl- | and set at such angles that the parallel rays
inder is Inclined to the top sarface at an au- | of light descending at the rear of the building
cle of about fifty-two and a half degreesin the | are refracted and reflected into the basement,
opposite direction. | y and are caused to cross each other at a com- 4
Figs. 6 to 10 show a lens, A% set in a verti- | mon focal level or line, D, within the buitding, 93
3o cal plate, as the riser of a step, and to direct | and ata short distance below the ceiling—say,
the light, as shown in Fig. 9. It is a section | for instance, one foot below. After Ccrossing
of the half of a cylinder, the-outlines of theen- | at this common point on line the rays separate,
tire eylinder being denoted by dotted lines ¢c¢ | and most of them strike the ceiling toward the
in g, 9. Its bottom side is flat and stands | center and darker portion of the basement at 100
35 horizountally, forming the reflecting-surface a. | different angles,and are thence reflected down-
Lhe front or outside surface, d, forms a right | ward to various parts of the room. By thus
angle with the sarface a,and the axis of the | arranging a focal line and causing the rays of
cylinder is iuclined to it at an angle of forty- | light to cross it the greatest practical advan-
five degrees. The front of the lens is in out- | tage of the illamination is secured. In Fig. rcy
40 line approximately a half-circle or half-ellipse. | 15 the same arrangement is shown as applied
The socket in the plate B’is flaton its bottom, | to the front of a basement where the light
and curved above to conform to the lens and | passes through illuminating steps and risers.
to keep the latter in place when set. It has | Here the lenses are shown or indicated on a
or may have a toe or projection, ¢, cast on it, | small scale. |
45 which extendsbackward or inside the building, It will be understood that in referring -in
and onwhich the bottom surface, @, of the lens | this specification to the rays of light passin o
rests, as on a bracket. The lens has usually | through and directed by the lenses I refer to
but three projections, b b, as shown in dotted | the principal portion of the light, that which
lines in Fig. 7, all being arranged on the up- | is actoally reflected as described, and not that (5
go per side of the leus. smaller portion which passes through with-
The lens A’ (shown in Figs. 11 to 13)is also | out reflection or is otherwise diffused or scat-
a section of a half-cylinder, as denoted in Fig, | tered. Fig. 16 shows more in detail how the
13, and is also shown set in a vertical plate, | several sets of lenses are to be arranged to
B/, as illustrated in Figs. 11and 12. Itislike | accomplish this resalt. The upper portion of 120
55 the lens A% exceptthat the axis of the eylinder | the lean-to roof, where it is nearly horizontal,
is inclined to the front surface,d, at an angle of | is set with lenses A A, As the inclination h :
aboutthirty-fivedegrees, and thereflecting-sur- | becomes gradually steeper the axes of these. -
face ¢ forms an angle of about one hundred and | lenses are gradually more inclined, thereby
five degrees with the front surface. This ob- | reflecting the light up at successively higher 125
6o tuse angle causes the light to be directed at a | angles until a point is reached where the sur-
lower angle, as denoted in Fig. 13. Both of | face a is presented so abruptly to the rays of
these lenses A? and A?are designed to coilect | light that it no longer. reflects them, but per-
the nearly vertical rays of light striking the | mits them to pass through, Atthat poiut, or
- plate B’ at an angle diverging but slightly | just before that point is reached, the lenses A’ 130
05 from it, and to throw thewm back into the build- | A’ are substituted, or else the curved roof is
ing in the same manner and for the same pur- | broken up in partial steps, so that the lenses
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~clined plate set only with lenses A’ A,
20
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A can be set at an angile so little inclined that | flecling-surface, and otherwise conforming to

they will still reflect the light. Even if this
latter course be followed.} as ShOWIl inthe lower
portion of the roof in this figure, a point will
eventually 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 A3 are used. If more inelined,
l_euses AZ?are preferable, due regard being had
to the direction in which it is desired to send
the light. 1t is best in a curved roof to com-
bine all four forms of lenses, as shown,

Fig. 17 shows a straight inelined roof or
lean-to embodying two methods of arranging
the lenses. The upper half is a stimﬂlw 11-
The
lower half is an angular plate broken up in-
to partial stepsor jogs, in which are set lenses
A and A’or A% Fig, 18 shows a fragment of
a roof-plate of this angular construction, and
illasirates 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 desired angles, according to the slope
or curvature of the roof and the lenses to be
used, and are supported, when the casting 1s
made, on a follow-board, in the usnal manner.
They dre shown as armnﬂed at asultable angle
for lenses A and A2

I have deseribed fourlenses having o their re-
flecting-faces arranged at different a ngles with
respect to the lens-axis; but 1 wish 1t under-
stood that these are only examples. Imayem-
ploy lenses of this character having their re-
Hecting-faces arranged at angles with their
axes, varying from these according to the exi-
gencies of the particular case. |

[ elaim as my invention—

1. A reflecting-lensfor anillnminating-plate,
consisting of a section of a cylinder or other
prismatic solid having a reflecting-suorface ex-

tending in a plane obliquely to the axis there-

of, :;md & top or outside surface meeting said
reflecting-surtace at an angle, bub&t’wtm]lv as

- setb fmth

55

60

2. A reflecting-lens consisting ot a section
of a longitudinal half of a cylindrical or other
prisin, h.:-,umﬂ outside and reflecting surfaces
extending In ])1.:111(3.5 crossing the axis thereof
obliquely, substantially as Set forth.

3. A reflecting-lens-the obligue reflecting-
surface of which extends entirely through the
socket and meets the outside 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 illuminating-plate having
a socket flat on one side to receive such re-

a plate arranged vertlca.lly

the said lens, substantially as set forth.

5. The combmatmn with a reflecting-lens
whose reﬂectiug-surface extends through its
socket, of a plate having a socket to receive

‘such lens, and provided with a toe or brackef,

e, to su pport the lens, substantially as set forth

6. The cmubmatmn of a plate having a half-
round socket with a lens made halt roand
where it enters said socket,and having slender
projections on its convex side opposite its fat
Slde, substantially as set forth.

7. Anilluminated frontor rear area or base-
ment extension-roof set with reflecting-lenses
arranged to converge the principal refiected
rays of light on or near a focusing line or level
extemhnn beneath the ceiling of the room and
parallel w1th sald roof, snbbmntully 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-
mattl\ vertical portions presenting a different
angle to their outside surtfacesfrom 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 “ldl{}llllllg rows, substantially as
set forth.

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

10. Asan illuminating-plate or part thereof,
or neariy so,
formed with a row or rows of balf-round lens-
sockets, the bortomsthereof being straightand
set W’Ith reflecting-lenses whose leﬂectmg -Sur-
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
consistsin casting it with its wﬂectmn t,mfﬂcp
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.

In witness whereof 1 have hereunto signed
my name in the presence of two subseribing
witnesses. |

JOSHUA K. INGALLS.

Withesses:
JAR. Gr (JOOPDR,
HENRY CONNETT.

reflecting-lens from glass, which.
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