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. Unrrep States Patent OFFICE.

WILLIAM WHEELER, OF CONCORD, MASSACHUSETTS.

APPARATUS FOR LIGHTING DWELLINGS OR OTHER STRUCTURES.

SPECIFICATION forming part of. Letters Patent No. 247,229, dated September 20, 1881,
) ) Application filed December 10, 1840, (No model) )

' To ail whom it MAY CONCErn :

Be it known that I, WILLIAM WHEELER, of
Concord, of the county of Middlesex and State

- of Massachusetts, have invented a new and
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useful Improvement in Apparatus for Light-
ing Dwellings or other Structures; and I do
hereby declare the same to be described as fol-
lows, reference being had to the accompanying
drawings, the figures of which are hereinafter
particularly explaived.

‘This invention relates to a- system of light-
ing and 1o a special apparatus whereby any
desired amount of the light-producing energy-
employed is converted into light-vibrationsata

central or single place, from which the: light

generated is trausmitted and distributed to
and dispersed at any number of places which
it is dedired to illuminate by optical conduc-
tion, division, and dispersion of light. ,
This system is adapted to any source of
light, but wherever any special modifications
of parts are required, or affected by the form
or kind of light- source, they are adapted in
this invention to the use of the electric are,
aund hence to that source this specitication may

- be understood especially to refer.
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1t is well understood that electric light may
be produced through the use of dynamo-elee-
tric machines cheaper than light from gas or
auy known method by combustion. This re-

quires, however, that the light be produced in’

voltaic ares of great power and intensity, for
if more than one arc is maintained with the
same current of electricity the light generated
becomes rapidly less, and therefore dearer, as
the number of ares or lights is increased. It
is in the nature of the electric current, there-
fore, that for the cconomical generation of light
itshould be used in great intensity in one point,
instead of small inténsity in many points,
The law may be approximately stated thus:
The heating effect of the electric current is
proportional to the square of the amount of
current wultiplied by the resistance, while the
lighting effect bears to the heating effect much
the same relatiou as the heating effect does to
the amount of current. Hence the light varies
by some functions, greatlyexceeding thesquare

‘of the amount of the current times the resist-

ance. Hence with a given amount of eurrent

lighting-is very limited and that improvements
must be sought.by utilizing an are in whieh
the highest possible temperature is prodaced

~within the most limited space practicable. On

the other band, perfection in artificial lighting,
optically cousidered, consists of light of low
intensity, radiating from many points in all
directions, g0 that there is an intercrossing of
rays, producing a mean amouut of light every-.
where, and projecting no abrupt or striking
contrasts of light and shadow. Such distri-
bution approaches most vearly to the indivect
radiation of sunlight. from the atmosphere

when the direct rays are partially intercepted .

and disbursed by a summer cloud,and also re-
quires the least amount of light to produce an
equal -degree of ' illumination.
proved that forlighting largeopen areas—asin
public squares and streets—by increasing the
number of lights five times but half as much
light was required in the aggregate to produce
an equally perfect and satisfactory illumina-

It has been’
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tion. The same consideration holds whether

the electrie.carrent be employed to produce the
voltaic are or to cause incandescence of car-
bon, platinum, or other refractory solids, al-
though tbe voltaic arc is far more economieal
as a producer of light than any devices for in-
candescence.- o

Owing to the dazzling brilliancy of the elec-
tric'are at short distances and the cost of ap-
pliances and their maintenance, the incandes-
centsystemisbetteradapted for house:lighting
by diréct radiation, while the voltaic arc can
compete with gas-light only when it is required
to light large spaces withont partitious or sub-
divisions of the space illuminated.

It is the object of this invention to obviate
these objections to any of the aforesaid systems
of electric lighting, and to provide apparatus
whereby is secured tliat degree of economy at-
tending the generation of light in voltaic arcs
of great power and intensipy, and the greater
optical perfection of artificial lighting due to
the radiation of light of low intensity from many’
different poiuts, together with other important
advantages to be specified hereinafter.

The division of the direct light from an ar-
tificial source into two or more beams or pen-
cils by meuns of lenses, prisms, and other re-

" it is evident that its economical division for ; flectors, by which said beams are transmitted
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through inclosed passages and clear space to
dispersing reflectars or refractors, so as to pro-
duce two or more secondary lights from one
laminary or source for lighting purposes, has
been in practical use heretofore, and has been
claimed also under a United States patent. In
all cases of this kind heretofore known, how-
ever, only such rays of light as are parallel,
or very nearly so, can be utilized for produc-
ing a distant secondary light. The non-par-
allel rays pass out of the limits of the pencil
of useful rays, and are either absorbed by the
opaque non-reflecting surfaces which inclose
the beam wheu it is transmitted through an in-
closed passage or are lost in space when pro-
Jjected through clear space toward the dispers-
ing object; but it is impossible to devise a
beam of parallel, or even mostly parallel, rays
of light from an artificial source—such as a
flame, an electric are, or an incandescent or
fluorescent substance. Suchsourceshaveacer-
tainextentof surface,fromevery pointof which

- light radiates outward in every direction, so
that any point near it receives rsys converg-
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ing from every point of the said surface ex-
posed toward it. Hence the total angular
variation from parallelism of reflected or re-
fracted rays emanating from such a source is
at least equal to the parallax of the point of
incidence at which reflection or refraction first
occurs measured from said source of light.
Irom this it is evident that a very large pro-
portion of the whole light thus treated by
methods heretofore used or proposed is lost
when it isattempted to transmit the pencils or
beamsthrough tubesor passages whoselengths
are great as compared with their respective
diameters. Turthermore, the parallel rays are
more or less intercepted by unavoidable devi-
ations and irregularities in the alignment of
said tubes or passages, and displaced or de-
flected out of parallelism with the axis of such
tubes and passages by imperfections in the
adjustment of lenses, prisms, reflectors, &e. .
It is further, therefore, one of the chief ob-
jeets of my invention to obviate all these ob-
jections to other methods or systems for the
optical division, trausmission, and dispersion
ot light for lighting purposes, and further to
devise and utilize a desirable advantage from
the non-parallelism of rays aforesaid.
Referring to the drawings, Figures 1 and 2
comprise a general isometric view of my inven-
tion, Fig. 1 representing the holophotal and
coudensing apparatus; Iig. 2,tlic conducting,
distributing, and dispersing or radiating appa-
ratus. Figs. 3,4, 5, and 6 represent, in detail,
the holophotal apparatus, Iig. 3 showing a
vertical longitudinal section, Fig. 4 a plan view
as scen from above, I'ig. 5 a rear elevation,
aund Fig. 6 amodified combination for the pro-
jection of two primary beams in opposite di-
rections. Tfigs.7and 3 represent longitudinal
sections of the pipesor tubesused for the trans-
ission and distributionof the light. Ifigures
9 to 30, inclusive, represent, in detail, the vari

ous parts, in some of their combinations, used
for the subdivision, deflection, and dispersion
orradiation pf beaws of light. Of these Figs.
9, 10, and 11 represent a right-angled coup-
ling, in which is mounted a series of right-
angled total-reflection prisms, set in echelon,
by which a beam of light is deflected at right
angles, Fig. 9 showing a longitudinal section,
TFig. 10 a side elevation, and IFig. 11 a trans-
verse section, by a plane bisecting the internal
angle of the coupling. TFig. 12 represents a
vertical longitudinal section of an adjustable
four-way branch, with two series of total-re-
fleetion prisws set in echelon, by which a sin-
gle beam, pencil, or tabe of light may be di-
vided inte-three lesser ones. Tiwo of these
secondary beams are deflected at right angles
to and in opposite directions from the primary
pencil or beam of light, and may be varied in
the ratio of their intensity to each other, while
the third beam is in direct continuation of the
primary one, and is invariable in its amount
or intensity, except Ly means hereinafter to
be shown. A condenser is shown attached to
the right-hand end by which the lateral di-

mensionsof the transmitted beamsarereduced.

Fig. 13 is a vertical transverse sectional view
of the foregoing. Ifig. 14 represents a verti-
cal longitudinal section of an adjustable three-
way branch, with two series of prisms set in
echelon, by which & single beam of light may
be divided into two secondary beams or pen-
cils, deflected at vight angles to and in oppo-
site directions froiu the entering beam, and
having any desired ratio of intensity or amount
of light to each other. A condenser isshown
attached tooneend. Fig.15represents a ver-
tical transverse section of the same.
represents a longitudinal section of an adjust-
able three-way branch with two single prisms,
by which a siugle beam of light may be de-
flected, as in the last-preceding instance, with-
out subsequent condensation. A reducer is
shown attached. Iig. 17 shows a transverse
gection of the same. Fig. 1S represents a
longitudinal section of an adjustable three-
way branch with a single prism, by means of
which the whole or any part of the entering
pencil or tube of light may be deHected at
right angles to the entering beam and the re-
mainder allowed to pass on in continuation.
Fig. 19 is a transverse sectional view of the
same. Fig. 20 is alongitudinal sectional view
of a four-way adjustable branch, with two sin-
gle prisms set in separate mountings, by means
of which the whole light received may Le de-
flected to the right hand or to the left, or al-
lowed to pass between them in continuation,
and unafteeted or divided between the threeout-
lets, inany desived proportion. Thisisadouble
form of that shown in Ifig. IS, Iigs. 21 and
22 represent a right-angled conpling, in which
is mounted orseta single total-retlection prism,
by which the entering light is deffeeted at right
angles. Ilig. 23 is a vertical sectional view of
a five-way non-adjustable branch, with four

Iig. 16.
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wedge-shaped total:reflection prisms, by which
the light received is deflected equally in four
different directions. It is here represented in
-combination with reflecting-dispensérs monnt-
ed in the paths of the pencils of light, the whole’

- constituting a four-light chandelier. Fig. 24

represents a horizontal seetion of the same as
viewed from beneath the chandelier. Fig. 25
shows a vertical sectional view of a five-way
non-adjustable branch, by means of which the
beam of light received is divided and trans-
mitted in any desired direction without the
use of prisms or special reflectors. The braneh
is shown in combination with the reflecting-
dispensers, the whole representing a four-li ght
chandelier. Iig.26isa plan view of the same,
as viewed from above. Figs.27and 28 repre-

.sent a section and an elevation, respectively,

of a reflecting-dispenser. Figs. 29 and 30 are
viewsofmodified forms of reflecting-dispensers.

In further explanation of the construction
and operation of my apparatus, Figs. 1 and 2

may be supposed to represent part of a 8ys- |-

tem adapted for and.placed in a dwelling-
house of two stories.

The electric light A is maintained in the
principal focus of the holophote or reflector B,
which is supposed to be placed in the base-
ment. It may be in any convenient place, in
or out-of the housk. Said holophote consists
of the following parts, namely:

B is a prolate-ellipsoidal reflector, whose re-
Hecting-surface is'such as wounld be generated
by the revolution around its major axis of that
part of the elliptic curve included between the
latus-rectum and the minoraxis. These lim-
its of the curve may, Lowever, vary at either
end and in either direction.

- G is the position of the other focus of the

“ellipse, which I shall designate the “ secondary

focus.” . .

-D is an adjunstable ring, collar, or sleeve, fit-
ting over and around the front or aperture end
of B, and is held by the binding-screws a a a,
which pass through the oblique or screw-ad-
Jjusting slots b b b in said sleeve and screw into
the part B. This construction may be varied
by ‘causing the sleeve D to fit inside an en-
largement at and of the aperture of B, in which
enlarged portion oblique adjusting-slots are
The ‘screws a a a are then screwed into
the ring D. ) X i

Secured to the ring D, by screws or other-
wise, are the double arms E' B E E, &e., ex-
tending in both directions, as shown. At their
inuerends, held in notches cut in said arms, or
by equivalent means, the convex lens Fis sup-
ported vertically, with its center in the major

- axisof theellipse, and at their outer ends they

6o
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are connected by screws or other equivalent
means to the ring or collar I, in which thead-
Jjustable mounting- J revolves, containing the
concave lens G, properly centered, while be-
tween the latter and the aperture of the re-
Hector B the ring H is fixed, as represented.
The size and position of the lens F aresuch that

3

its periphery lies in theintersections of straight
lines drawn from the foei to the periphery of
the opposite ends of the reflecting-surface of
B, as represeuted.- _ ‘
" The property of a reflector of the above con-
struction is such that rays of light emanating
directly from the focus A  and falling on B
will be reflected exactly toward the other fo-
cus, G, All focal rays radiating toward the
open aperture of the reflector are intercepted
by the lens ¥, by which they are refracted,
and thereby made also to converge toward the
secondary focus, C. The diameter, therefore,
of the lens G is made somewhat greater than
that of the primary beam or pencil of light to
betranswitted through it, Its position is
such as to intercept the pencil of rays converg-
ing toward C at a point where its diameter is
less than that of the lens G, and the curvature
of the said lens is such that rays from the ex-
act focus at A are made parallel in their pas-
sage through it.- _ K

The focal adjustment of F is effected Ly
turning the ring D abou$ the major axis,
through the action of the screws @ @ a in the
slots b b b. The position of G is then cor-
rected and adjusted by serewing its mounting
J farther into or out of the ring or collar I, as
may be necessary. The lateral movement al-
lowed by the screw-threads on J is about dou-
ble that by the slots b b b, for the reason that
the former-mwust be moved both to the extent
required for the adjustmment of G, and also to
counteract the movement to which it is subjeet
in the preceding adjustment of F.

Thering H is provided with three shoulders,
turned upon its interior surface, as shown.
Against these are hermetically titted.three
parallel circular disks of glass, ¢ ¢ ¢,/ Two thin
disks of space are thereby inclosed. ".‘hey may
be tilled through cocks set in the side of the
ring or otherwise. Inoneof them isan ather-
nanous liquid or solution - interposed in the
pencil of light, for the purpose of obstiucting
heatsrays. Inthe other a Huorescent liquid or
Solution is combined, whereby obscure violet
or other non-laminous rays than heat-rays are
converted into luminous rays. The refractive
effect of these disks of glassand liquid changes
slightly the focas of the couverging pencil,
which may be counteracted and corrected at
1, as above specified.

At the back of the holophote, when only one
bedm of direct light or oue primary pencil is
required, & hemispherical reflector, K,.is fixed
by meaus of the pivot-hinge d and the separa.
ble hinge ¢, the center of K coinciding with the
prime focus A. ‘The object of the refiector K
is twofold—first, to reflect 23 much as may be
of the direct light which it receives back again
through or by the field of the arc to form a
part of the pencil of useful rays; and, second,
to refleet back again into the ield of the arc
the heat received, so as to maintain a higher

! temperature in said are, and thereby increase |

its light-power. The reflector K may be swung
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open on the hinge d (for the removal of car-
bous in the attached regilator or for other pur-
pose) after withdrawing the eyepin f and sepa-
rating the hinge e.

At gisshown a small orifice in the exact cen-

" ter of the hemispherical reflector XK, used to

10

aid in adjusting the live of collimation of the
several parts and to keep the electric are ac-
curately focused. :
When two pritnary beams or pencils are re-
quired the reflector K is to be-entirely removed
after removing the pins of both hinges, and to
the remaining portion of the holophote a sec-
ond or duplicate holophote, precisely like the

15 first, is to be connected and joined thereto in

20

25

the place of the removed reflector K,all being
as shown in part in Fig. 6, the hinge-sections
being so alternated on the opposite sides as to
freely admit of such an interchange of parts.

I have already described the course fol-
lowed in the holophbote by rays radiating from
the exact focus of the electric arc A, which is
also shown in the drawings, Fig. 3, by dotted
lines.

At the iucident-points & aud i rays of light
radiating from the outer limits laterally and
trom opposite sides of the voltaic arc are rep-
resented as falling. It will be observed and
understood that such rays do not and cannot

30 bereflected toward the same pointas focal rays

falling npon the same points k and 5. Hence
such rays will not and caunot be reflected by
the lens G so as to become parallel with each
other or with the axis ot the holophote. On

35 the contrary,such rays meet the surface of the

lens G at such poiuts and at such angles of in-
cidence that the error of their direction will
be increased by eitber too great or too little
_refraction, as i3 shown .in the drawings. The

4o same is true of such rays first incident upon

" thelens F and then refracted toward G. Now,

it is.clear that for every ray of light which ra-.

diates toward any point of the reflector B or
lens F, in an exact line with the prime focus

45 A, there must Le an infinite number of rays

which radiate to the same point from the rest
of the arc, and therefore which are not in line
with said focus. Nouve of these will be made
parallel with the axis of the holophote on leav-

. 5o ing the lens G. Itisto beunderstood that the

term *‘rays,” as here applied to the emanations
of light, is not used in a technical, but popular

- gense, in order to give a more concrete form of

expression to and a clearer comprebension of

55 Iny meaning without violating practical trath

and accuracy. Hence it appears that there is
projecting frowm the holophote at G acondensed
ght, cousisting of, neces-

beam or pencil of 1i
sarily, an infinity o§£ parallel rays, together

60 with an infinitely greater number of rays not

65

parallel to these or to each other. Itisthere-
tore evident that an efficient system, method,
or apparatus for conducting lightin small con-
densed beams, pencils, or tubes to any consid-
erable distauce, as compared with the diame-
ter of said beams, must provide for the traus-

mission and utilization of the rays that are not
parallel with the axis of snch beams, pencils,
or tubes of light. Tigs. 7and 8show how this
is accomplisbed in my system and by my ap-
paratus. )

Fig. 7 represents a longitudinal seection of
the right-augled coupling L, carrying » series
of total-reflection prisms, and connecting the
two straight tubes M and M/, to the latter of
which curved and straight tubes are joined in
succession by the straight couplings o o/, &c.
The characteristic feature of the tubes, pipes,
or passage-ways M and M/, N, &c.,used inmy
invention for the transinission, conduction,
and distribation of light is an internal réflect-
ing-surface. - The object of said reflecting-sur-
face is to avoid loss of light by absorption by
reflecting rays falling thereon, whether by rea-
son of being out of parallel with the axis of
tire tabes or passages, ag shown by A/ &/ and
i and i/, or because of inaccuracies or imper-
fections in the construction or adjustment, or
in that of other parts of the apparatus, or for
the express purpose of changing the general
direction of the pencil or tube of light by the
use of the tube only, as shown in N, This
last result is also secured by using straight
sections of pipes set consecutively at slight an-
gles of deflection with each other. Tubes or
passage-ways of any desired form ot cross-sec-
tion, made of any sunitable material and pro-
vided with any desirable or convenient formn
of reflecting-surface npon the interior, may be
used. .

My invention especially refers to the form -

of tubing shown in the drawings and de.
scribed below.
toughened glass tabe, j, of good quality aud
_suitable thickness, upon the.outer surface of
which is deposited a layer of metallic silver,

k, by any suitable silvering process, or an_

“equivalentreflecting body. Iprodncethereby
“an intra-eylindridal glass mirror, which gives
double reflection. For the temporary protec-
tion of the layer of silver or equivalent refiect-
ing bady a coating of asphalt in a drying solv-
ent is applied, or an equivalent protection.
For the permanent covering of the tube, and
to impart adequate strength to the apparatus,
anelectro-metallurgical deposit of copper,iron,
brass, bronze, or other metal or alloy is made
qipoii said asphalt or other covering, or upon
the metallic silver direct, the silver being a
suitable coriductor of the current of electro-de-
position, or theasphalted tube may be inserted

"in"ain~tal tube of suitable size and firmly se-

cuzed .berein. Ornamental finishing by elec-
troplating, polishing, bronzing, or by any pro-
cess in similar cases used may be performed
thereon. Insaidmetalcoveringscrew-threads
are cut at the ends of the tube-sections, where-
by they are counected by couplings to each
other and to the necessary brauches, condens-
ers, reducers, dispersers, &c.

Fig. 8 shows, in detail, the mannerin which
a ray of light in the tube not parallel with its
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axis is reflected. Theray m, pgssing from the
right toward the left, is incident upon the in-
ner surface of the glass at n. A certain part
of the ray is reflected fromn the first surface in
m/, the ratio of m’ to the whole ray m being
dependent on the angle of incidence. The re-
mainder of the ray is refracted through the
glass to the silver surfave at #/, where a smnall
part of it is absorbed and the remainder re-
tlected back into the tube in m”, being re-
fracted into parallelism with m’ on leaving the
glass, Thus by double reficction the loss of
light is much less than by single reflection,
and its use admits of dividing and chaunging
the course of beams with the greatest facility
and economy of light-power. This invention
also allows the tubes or passage-ways to be of
very small size, and the light to be carried in
them to the greatest possible distance, and is
not liable to the production of a dangerous or
disagreeable degree of heat through the ab-
sorption of any heat-rays which may be pres-
ent in the bean. .

The right-angled coupling L (see Fig. 10) 1
usually make with anirregularslot or opening
in each of itz opposite sides, said openings be-
ing of such form and situation as to admit
into them the. prisms P P P, the pressure or
holding block Q, and the binding-serew R in

‘such positions that the prisms will receive the

whole of a peneil or beam of light entering at
one arm aund reflect it out at right angles
throngh the other. The prisms P are beveled
off across the ends of theirreflecting-surfaces,
as gshown in Fig: 11. The points of the part
L which enter the angular spaces between the
prisws are beveled in a corresponding manner,
as represented inthesaid Fig.11. Theendsof
thecompression-block Q are provided with cor-
respondingly-beveled projections, which, bear-
ing upon and projecting over the beveled ends
of the prisms and of the pointed partsof the part
L, between the prisms, serve to hold all partsin
their proper places. The beveled projections
of the holding-block Q are a little nearer to-

_gether than the correspondingly-beveled bear-

ing-surfaces of the prizms, so that the ‘plain
intermediate surfaces ot the prisms and block
may not come into contact with each other to
mar the reflecting property of the prisms, By
turning the screw ontward against the inner
cylindrical surface of the coupling L at S the
block aud prisms are secured in place, and by

reversing the serew R the block and prisms.

will be released to admit of their remnoval from
the coupling. This method of wmounting and
securing prisms is used where a considerable
number are required in one series. It-may,
Lowever, be used in certain cases, when but
one prism is required. In order to equalize
the pressure upou a series of prisms, the bev-
eled surfaces of the compression-block Q may
ba covered with a layer or cushion of yielding

compressible material, such as felting, rabber,
.65 or cork. : :

Yigs.

21 and 22 represent a simple method
1 .

of mounting a singla prism in a right-angled
coupling for ordinary purposes. Openings of
the same size and shape as the cross-section of
the prisin are to be made in opposite sides of
the coupling L. " Into such openiog the prism
is snugly and securely set and fitted,asshown,

inay be mounted in like manner.

Figs. 12 and 13 represent a four-way main
branch, in which T is a eylindrical case, open
at both ends, and connected not only with the
receiving branch o/, throngh which the main
pencil of light enters, but-with an outgoing
braneh, o”, (having its axis in a straight line
with that of the branch o,) through which a
part of the main beam passes in continuation.

U is an adjustable sliding tube or.cylinder,
holding the reflecting: prisms, and which is
actuated in a longitadinal direction by a rack
in it and by a pinion, V, or equivalent means.
An orifice to admit the entering beamisshown
in the side of the eylinder U toward the re-
ceiving branch,suchorifice being of an oblong
shape, with semicircular ends. When theeyl-
inder U is in- the middle of its allotted range
of movement, or as it is represented i the
drawings, the middle point of said orifice lies
in the common axis of the branch ¢’ and tube
‘M’. The length of said orifice is equal to the
diameter of the main tube M plus the range
of motion allowed to U, and its bréadth is
equal to the diameter of M‘. Hence, what-
ever bethe positionof U within the prescribed
limits, the whole beam of light may euter the
said receiving-orifice. In the opposite side of

-orifice, whose center is diametrically opposite
that of the receiving-aperture.

P/, P!, P and P/ are thereflecting-prisms,
the ends of which rest anid are set in open-

tween the two orifices described above, said
prising extending across atright angles to the
axis of both M’ and U.

Q' is 8 pressure-holding block, having a bev-
eled projection or ledge at each end, such pro-
jeetion Learing upon a eorresponding bevelon
each end of every prism, and also on the an-
gular part of the cylinder U projecting between
the faces of said prisms. The block Q' is
brought and held to a firm bearing by the ac-
tion of the binding-screws R/ R/, which react
against the opposing part of the eylinder U,
a3 shown, allin a manner similar to that speci-
fied in the case of the coupling L.

The two lower prisms, P/ and P/, are cut
away along the middle portion of theirlength,
next the line of their adjoining edges,so as to
‘feave an opening between thein, the length of
whieh in the direction of the prism toes vot
exceed the diameter of the upper braneh tube,
M, and the breadth of which is not greater
than the difference between the dinmeter of M
and the amount of the lateral movement allot-
ted to the adjustable cylinder U. In some
cases the desired opening between the prisms
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A series of two or more prisms set in echelon
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P’ and P is obtained, not by cutting them
away, as described. above, but by simply set-
ting them the required distance apart. The
pressure-block Q' is perforated by a corre.
sponding orifice. Hence, whatever the posi-
tion of U, the whole of the transmitted beam
may enterthe tube M”—that is tosay, through
the above-described openings or apertures be-
tween the prisms P aud P’ in the block @/,
and through the top of the cylinder U, a cer-,
tain fixed and invariable part or proportion of
the main beam or pencil of light entering at
o’ passes unchanged directly outof the branch
o'’ into the tube M’, whatever be the position
of the eylinder U within the prescribed range
of its motion. Of the remainder of the main
beam the prisms P’ and P* reflect a certain
variable portion to the left while the prisms
P! and P/ reflect the balance to the right.
The ratio of the parts reflected in’'such oppo-
site directions is governed by the adjustable
cylinder U, and hence may be varied at will
within certain limits by operating the pinion
V. The cross-section of the deflected beams
resembles in form half of a circular ring,whose
outer diameter is equal to that of the beam be-
fore its division, while its area is only about
one-third as great. Hence to reduce the cross-
section tosuch linear dimensions that the beam
may enter a tube of which the area of its cross-
section is more nearly equal to that of said
beam, the condenser W, consisting of a convex
and concavelens, both adjustable and mounted
as shown, is secured in the end of the cylin-
drical case T. The reflected beam is thereby
reduced in its lateral dimensions so that it
may enter the smalier branch tube, M’/,which
is secured in the smallerend of said condenser,
as shown.

1t is to be observed here as an important
advantage covered by thisinvention, owing to
the large proportion of sensibly non-parallel
rays in pencils of artificial light from any
source, that,whatever be the form of the cross-
section of such pencils on entering a tube of
thecharacter described, by thereflection of such
non-parallel rays from side to side of the tube
in their course through it and at au infinite

. variety of small angles, the whole bore of said
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tube in- o short distance becomes filled with
the rays of light, making a beam or pencil of
uniform intensity. To soch beams therefore
I apply the term ¢tube of light.” Hence, also,
a prism which has intercepted and deflected
away from a tube of such rays a part thereof
only cannot prevent another prism placed at
any considerable distance farther along in the
course of said tube of light from intercepting
a like or due proportiou of the remaining rays,
even though the latter prism occupy the same
field in the cross-section as does the preceding
oue. Whatever light may be transmitted
through the tubes will practically be uniformly
distributed throughout their full inclosed
space, the shadows projecting behiud inter-
cepting prisms and other parts being speedily

obliterated by the diffusion and reflection of
the remainder of the beam. Thus the non-par-
allel quality of the greater part of the rays be-
comes a positive advantage. 1t also renders
unnecessary and inconsequential the exact op-
tical adjustment of the various parts of the ap-
paratus employed. .

The four-way branch described -above is used
in cases where a part of the beam is required
to pass on to be used at sowme point farther
along in the line of the main pipes M’ and M,
as in the case of a second floor of a Louse, the
two lateral branches supplying light for rooms
on the first floor.

Tigs.14and 15 represent a three-way branch
differing from the above-described in that no
apertures or orifices are provided for the pas-
sage of any part of the beam received in con-
tinuation between the prisms and through the
pressure - block and adjustable .cylinder, as
shown ; also, in that the field covered by.the
prisms, and therange of movement allowed to
the adjustable cylinder holding them, is equal

to two times the diameter of the supply-tube o

M”, Hence the whole of thbe beam received
may be directed through either arm of the
branch, or may be divided between them in
any desired proportion. Condensers may be
used or not, as desired. This form of branch is
used where it isnot desired to extend a part of
the main beam in continuation, as in the case
cited above, in whiclh the branch may be sup-
posed to direct the whole of the light received

for lighting the second story, none being re- -
Either may be used -

quired above that floor.
horizontally, as well as vertically, however.

Figs. 16 and 17 represent a form of branch
similar to that last deseribed. It is of smaller
gize, however, and hence but tivo prisms are
required, one for each of the retlected beans.
These prisms are set and secured without the
use of a pressure-block and bindiug-screws.
Openings of the same size and shape as the
cross-section of the two prisms p and p/, when
placed in their proper relation to each other,
are provided in opposite sides of the adjust-
able cylinder », in which the prisms are se-
curely set and fitted. The part ¢’ between the
prisms can be sprung 8o as toadmit the prisins,
and then made to bear upon the back surface
at the ends, and so hold them securely in place.
The breadth of the face of each prism is equal
to the diameter of the supply-tube o, and the
range of motion allowed to the adjustable cyl-
inder wis the same. Ilence the whole beam of
light admitted may be deflected through either
arm of the branch, or may be divided between
them in any desired proportion.

1t is to be understood that whatever be the
number of prisms to be mounted pressure-
blocks may be used -or dispensed with, as cir-
cumstances may require. In general,forlarge
main braoches, where a series of prisms in
echelon is used, pressure-blocks are used to
secure a more equable pressure thereon, while
with small-sized branches, requiring a small
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number of prisms, adequate security may be:

had without such blocks. _

‘In the carrying out of this invention I pre-
fer to use throughout the parts, where neces-
sary, prisms of a uniform size of cross-section,
so that for the smallest size of tubes, couplings,
and branches one prism is large enough to re-
flect the whole béam; for the next size, in
which the diameter of the beam is twice that
of the smallest, two prisms are used to reflect
the whole beam; for the third size, in which:
the beam is three times as wide, three prisins
are used, and so on. ‘Thas greater economy
is secured in making and fitting the prisms and
other parts, Co- .

Figs.18and 19 represent a form of three-way
braneh by which the whole or any desired part
of the entering beam may be taken off through
the single arm of the branch, leaving the re-
mainder topass on unchanged in continuation .
The prism is mounted the same as in the last-
described case, while the carrying-cylinder is
terminated by a plane passing through the
prism. ' ,

Fig.20representsa double modification of the
branch last described, in which I have a four-
way branch with two adjustable prism-support-
ing cylinders, by means of which the whole or
any desired part of the entering beam may be
conddeted through either of the three distrib-
uting branches and the remainder, if any, di-
vided in any desired proportion between the
other two. It may be described as being a
modification of that siown in Fig. 16, in which
case we may suppose the cylinder  to Le cut
by a plane passing between the two prisms

" and theleft-hand portion thereof provided with

40

a raek and pinion of its own. In this double
form of branch the two adjacent ends of the ad-
Justable cylindersare projected just far enough
to restrain the prisms from a severe or danger-

" ous contact or collision, as shown in the guard-
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projection ¢’ and ¢, when bLrought into jux-
taposition with each other.

Figs. 23 and 24 represent a five-way non-ad-
justable branch, by means of which the beam
of light received is equally divided into four
reflected beams. It consists of the eylindrical
boss or hubr, into one end of which light isre-
ceived through the tabe o’ and openingo’’. Ra-
diating laterally from said hub » are four branch
openings and connections, ¢ ¢ s . At and be-
low the upperline of said braneh openings the
diameter- of the chamber of the hub r is en-
larged, forming at the plane of the enlarge-
ment the ledge or shoulder t. Inthe enlarged
chamber so formed, with the outer part of their
receiving sides.or faces resting or bearing up-
ward against said ledge or shoulder, are the
four prisms x x x x. Said prisms have their
ends cut or shaped obliguely in vertical planes,
and in such maunner that their receiving-sur-
faces converge to a common point in the axis
of the chamber, while the outer face of each
one is presented outwardly toward its proper
branch opening. The back or reflecting sur-

shog

faces of the prisms combine o form the sides

of a regular pyramid. The lower edges of the
prisms are cut off by a plane parallel to their
receiving-faces to a sufficient extent to farnish
a bearipg-surface against which the binding
core or spigot ' presses as it is serewed into
the lower .end of the hab, thus holding the

70

prisms securely in position. This formn of branch -

may beused inany required position for the gen-
eral division and distribution of light, and may
have any desired number of prisms, with cor-
responding branch openings and connections.
Said prisms may be of equal or unequal rize
and field, according to the amonnt of light

central part of the nest of prisms around the
common point of their meeting in the axis of
their hub or boss may be cut away soasto al-
low the passage of a beam of light in contion-

"ation,

" Figs. 25 and 26 represent a simple form of
non-adjustable tubalar branch. It consists of
a number of carved tabes, o/, (four in this in-
stance,) which have each a certain. partof one
end straight. Said straight portion of each
tube is formed so that its cross-section has the
shape of a sectorof a circle, the annular dimen-
sions of such sectors being such that when their
vertices or angular edges are brought into a
common line they form togethera circnlarcross-
section, as shown in Fig. 26, The tubes may
be sealed together, of may be madein the form
of one equivalent piece or tube, with cross-par--
titions,.as shown at ¥, or inay be separate and
secured onlyinthe mounting.' They aremount-
edinametal coupling, as shown, thesolid black
filling representing any suitable sealing com-
pound. Itistobeunderstood thatthesecurved
tubes-are of the character. hereinbefore de-
scribedasbeingapartof myinvention. "Inthis
case the glass tubes which constitute the foun-
dation are first joiued together, as describéd
above,and afterward silvered. The metal cov-
ering 18 then deposited by electro-deposition,
forming all iuto one piece. - This branch may
be used for the general division and distribu-
tion of light, and may have any desired num-
ber of arms, curved in any desired direction,
one (or more) of which may be wholly straight,
so as to conduct and transmit a part of the
main beam of light in continuation without
chaoge of direction. '

Figs. 27 and 28 represent a forw of dispenser
constituting a part of this system of lighting.
It consists of the spherical dispenser y, held in
the bottom of the glasstubez, which is mounted
in the metal holderand coupling». Thespheri-
cal dispenser y may be polished metal, of hol-
low glass silvered on the inside, of white chalk
or lime, or similar substance, to give a diffused
reflection, or of solid glass, to dispense the
light Ly refraction. ¥or brilliant prismatic ef-
fects a polyhedron of cnt glass may he used.
The glass-holder z miay be clear or ground or
opaline, as may be desired. The form of the
dispenser y may be varied also, according to

75

8o

-| which it is'desired to deflect by each ; and the

85.,

90.

95

1co

10§

110

-

15

1290

125

130

PR
I



10

15

20

30

35

40

8 247,229

the manuner and direction in which it is desired
to distribute the dispersed light.

IFigs. 29 and 30 represent a method of mount-
ing such dispensers without the use of glass
tubes for holders. Another mcthod of mount-
ing is shown in 23 and 24,

“Ttis to be understood that by the nse of suit-
able apparatus, as set forth, one or more houses
may be lighted, or all the houses npou a street
may be 1llumnmtu] from one eleutnc or other
suitable light.

Having thas described my invention, what
I claim as new, and desire to secare by Letters
Patent, is—

-1, 'lhe holophote substautially as deser ibed,
consisting of the prolate-ellipsoidal reflector L

convex lens F, and coneave lens G, arr;mged'

and combined éssentially in manuer aud to op-
erate as set forth.

2. The combination of the hemlsphencal re-
flector K with the reflector B and the lenses I¥
?nd G,all bei ng arranged and to operate as set
orth. ’

3. The combination of the ring H, provided
with glass disks, the spaces between ths said
disks being filled with an athermanous liguid,
or the latter and a tluorescent liquid, as set
forth, with the bolophote, substantially as de-
scribed, econsisting of the reflector B and the

lenses F and G, all being-arranged and to op-

erate esseutially as specified.

4. The holophote B and reflector K, provided
with the interebangeable connecting-hinges d
eard pin f, substantially as desecribed, for the
purpose or purposes set forthysuch admitting
of the reflector being removed from the holo-

phote in order for the latter to Le connected

with another holopbote, as bereiubefore de-
seribed,
5 The combination, with the holophote con-

: stxucted substantlall) as described, of the re-
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flector B and the lenses I and G, and tubes
haviog inner reflecting-surfaces, as set forth.

6. Thecombination, with the holophote con-
structed substantially as described, of the re-
flector B and the lenses I and G, and one or
more tubes having inner light. reﬁectmrr sur-
faces, as set 10rtu aud one or more reﬁectmg
prisms arranged i m such tube or tubes, and to
reflect light into orthrough sach, as explained.

7. The combination of the hemispherical 1e-
flector X, provided with the sight-hole g, with
the holophote substantially as described, con-
sisting ot the reflector B and the lenses I and
G, arranged as explained.

8 A light-transmitting tube couxxstmg of a
tube of glass, a metallic reflecting-coating en-
compassing its outer surface, and a circum-
seribing coating of varnish or asphalt, or var-
nish and an additional metalliv coating sur-
rounding ‘the asphalt or varnish coating, all
being essentially as sef forth.

9. The combination of the covered tubular
coupler L with a series of prisms beveled on
their ends as described, and with a compres-

sion-block and binding-serew arranged with
such couplings and prisms, snbstantnlly as set
forth. .

10. The combination of a covered tube, L
provided with triangular openings on its s1des,
with one or mou,xeﬂeutm;; prismsarranged in
such openings, as set forth,

11. Two light-reflecting prisms, ov sets of
such, arran frul aud provided with a passage in
or between “them for the transmission of light,
as set forth, snch being essential, as shown in
Figs. 12 and 13,and as hercinbeforeexplained.

12. The combination of the adjustable tube

.U, 1'1<r 12, provided with oue or more lateral
“ 1

openings aund means of adjusting it, and with
one or more retlectors or prisws, as set forth,
with an encompassing-tube, T, and one or two
Jateral passages or branch tubes, M’ and M”,
leading from such tabe T, all being essentially
as shown and described.

13. Thecombination of a series of reflecting-
prisms arranged about a common axis with a
main tube having its axis in prolongation with
the axis of the prisms and with a series of
branch-tubes extending from the prisms, all
being substantially as specified.

14. The combination of alight-dispenser, ¢/,
snbstantially as set forth, with a tube, 2, for
transmitting light in a pencil or beam of rays
to such dispenser, as explained.

15. The combination, with a light-transmit-

ting tube, of a series of curved light-reflecting

branches, arranged with such ll"‘ht tramsmit-

ting-tube, so as to divide and “onduct the-

beam of Hght passing from it and conduct it
off in separate Leamns or to dispersers, as set
forth.

16. The combination of the inclosed gliding
tube U with ope or more reflectors or reflect.
ing-prisms, désigned to. reflect variable por-
tions of a beam of light received at right an-
gles to the said tube, all being substantially as
set forth.

17. The combination of an adjustable tnbe
or carrier, U, with one or more reflectors or re-
flecting-prisms, designed to reflect variable
portious of & beam of light received at an an-
gle with the said tube and with one or more
light conducting and reflecting tubes, substan-
tially as set forth.

18. A light tmnsnnttmg and conducting
tabe, of. glabs externally coated with silver, in
combination with and inclosed in a thick tubu-
lar coverivg or clectro-deposit of metal, in
which screw-threads may be formed or with
which other devices may be joined forconnect-
ing in acontinuous series by snitable couplings
two or more of the said glassconducting-tubes
thus separately inclosed, all Leing substan-
tially as set forth.

WM. WHEELER..

Witnesses :

R. H. Evpy,
E. B. PrarT.
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