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To all whom it may concern:

‘UntreEDp STATES PATENT OFFICE.

*~ WINDER ELWELL GOLDSBOROUGH, OF LAFAYETTE, INDIANA.

~ ELECTRIC-ARC-LAMP REFLEGTOR-SHADE.

SPECIZE‘IGATION forming part of Letters Patent No. 702,791, dated June 17, 1902, -
Application filed September 18, 1900. Serial No. 30,436. (No model.)

Be it known that I, WINDER “ELWELL

 GOLDSBOROUGH, a citizen of the United

- States, residing at Lafayette, in the county

of Tlppecanoe a,nd State of Indiana, have in-
vented certain new and useful Impr ovements

~1n Hlectrie-Are-Lamp Reflector-Shades; and

[0

clear, and exact description of the m’ventwn
stuch as will enable others skilled in the art
to which it apnertmus to make and use the

- 'same.

s

The purpose is to increase the quantlty of

‘light falling upon objects at a distance from
a lamn above what it would normally be with-

Ido hereby declare the following to be a full, |

- out appreciably diminishing the intensity of

the illumination on obJeets 1mmedlate]y un-

~ der or near the lamp.

50

The invention consists in the novel con-
struction and combination of partsof an elec-

- trie - are - lamp reflector-shade and in the

method of increasing the quantity of light

. falling upon objects at a distance from the

25

30

source of light, allas will be hereinafter fully
described and claimed. |

In the accompanying drawings, forming a
- part of this specification, and in which like
letters of reference mdlca,te corresponding
parts, I have illustrated several ways of car-
rying my invention into effect, it being un-
derstood that the forms of appamtus hereln'
~shown may be departed from and still be

- within the scope of my invention, and in

35

these drawings—
Figurel is a view in elevation, exhibiting

- a non-focusmﬂ' arc-lamp provided with my

1mprovements Fig. 2 is a diagrammatie

- view: eXthltlnﬂ‘ the light dlstmbutlon ander

40

certain eondltlons of use of myreflector. Fig.
3 is a diagrammatic view exhibiting certain
surface- 111um1na,1310n curves derived from the

. apparatus _:S]:lown in Fig. 2; and Fig. 4is a fo-
eusing form of lamp, in which the lower re-

_1lector-is placed on the inside of an inclosing
‘globe, as opposed to the form shown in F:w‘
..1 Wherem _the reﬂeetors are on the outside of

the globe.
Referrmﬂ' “to the. drawmﬂ’s and to I‘ws 1

~and 2 thereof A demgna,tes a reflector plaeed

above the are, and B a reflector placed below
the are. The reflector A is to be of high re-

porcelain-lined metal reflector will suffice.

The reflector A, as here shown, has its re-

flecting-surface p1tehed at an a,ncrle of four

degrees with the horizontal, and is there-
_fore an inverted truncated cone, the apex of

which is situated at a suitable height above
There-

flector B, which is also -a truncated cone,

the mid-burning pomt O of the are.

serves a dauble purpose and .should be made
of translucent material. As here shown, it

‘has a pitch that makes an angle of thlrty-

three degrees with the horizontal. The sur-
face of the reflector shonld be dense, highly

reflecting, and opaque to light.

sition O. The spherical portion B’ of the re-
flector B performs the function of a light-
diffusing globe, illuminating the ground im-
mediately under the lamp, and its center may
be sitnated at any preferred distance below
the mid-arc position O and should be trans-

lucent to the extent of not cutting off more
than twenty per cent. of the hght falling.
The lower reflector B ¢an be made_
of porcelain, the conical portion being rela-

upon 1it.

tively thick and the spherical portion rela-

tively thin.
either on the inside or the outside of a clear

olass outer inclosing globe C, Figs. 1 and 4.

truncated portion B" of the reflector should

fit snugly against the surface C' of the in-

closing globe', as shown in Fig. 4

| possible, .a,nd for ordinary purposes a good B

53

bo

The apex of
the conical surface of .the reﬂector B must be
‘at a suitable distance below the mid-arc po-

79

e
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This reflector may be placed

‘Where located within the inclosing globe,the

The reflectors are especially designed to

| give as nearly as possible the same distribu-
tion of light, whether the arce be burning at

90

the top-arce position O, the mid-are position -

O, or bottom-arc p051t1011 O",

'As shown in Figs. 1 and 2, whatever may. |

be the position of the arc the light between.

the angles twenty-tfive degrees and forty de-
grees above the 1101*12011ta,1 is always reflected

so as to be distributed evenly on the ground

between pomts fifty and one hundred feet

from the point immediately under the lamp.

By referring to the curve D in Fig. 2, which

100

represents bhe illumination-curve of a good
alternating-current are- lamp, it will be seen
that the strong upper light is placed in a uni-

flecting power, as nearly totally reﬂectmo' as | formly good pomtwn
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The left-hand balf of Fig. 1 shows the gen- ! Itig. 2, the light between which and the curve

eral distribution of the llﬂ‘ht when the arc is at
top-are position—say about two inches, more
or less, above the mid-are position O. The

inner portion of the upper reflector illumi-

nates the ground between points fifty and one

hundred feet from the point immediately un-
derthelamp. The outerportion of theupper

reflector and the conical surface of the lower

reflector illuminate points at one hundred
feet or more fromimmediately under the lamp
and beyond. The glow or spherical surface

13" of the reflector B takes the licht below

62.5 degrees, more or less, and 1llum1nates
the 0‘10111:1(:1 undm the lamp, while the direct
hﬂ'ht from the are strikes the ground twenty-
ﬁve feet, more or less, from under the lamp.
Fuarther, as the light from the arc makes a
relatively abrupt angle with the slant sur-
tace of the lower reflector a fair proportion
of the light passes through the reflecting-sur-
face to the ground. When, therefore, the
arc 1s 1n the top-arc position, there is a good
diffused light under the lamp and a gr eatlv—
Increased 1llummatmu at points upward of

one hundred feet from the lamp.
~ Whenthe arc is burning some distance be-

low the mid-are position, or at O”, the dis-
tribution of the light indicated on the right-
hand side of Ifig. 1 obtains. The outer por-
tion of the lower reflector throws light to
points one hundred feet, more or less, from
under the lamp. The slant surface I3 of the
lower reflector has no function when the arc
s burning at the bottom-arc position, but
will not casb a sharply-defined shadow, owing
to the reflected light from the upper mﬂector
and the strong glow-light from the lower-re-
flector surface B, which catches all the light
from the arc below thirty - three degrees.
With the are burningat O averystrong light
18 secured at one hundred feet from under the

lamp or base-pointS,pr actically asstrongin re- |

flected light as when thearcis asitstop-arc po-
sition O', owing to the fact that the light be-
tween Lwenty five degrees and forty degrees

above the horizontal is reflected from a, 151,1 oer |

and relatively more efficient part of the up-
per reflector. With the arc at O’ all the
light between the horizontal and twenty-five

'-dewxees above the horizontal escapes reflec-

tlon

When the areis burning in the mid-are po-
sition, the distribution Shown at the right-
hand side of I'ig. 2 obtains. The 1‘eﬂected
light from the upper reflector is distributed
between points nineteen and oune hundred

and ninety feet, more or less, from the base- |

point S. The reflected light from the lower
reflector is distributed over the ground be-
tween points sixty-soeven and one hundred
and thirty feet, more or less, from the base-
point S, while the diffused light from the
spherical surface widely illuminates the
ground beneath the lamp. |
The combined glow-light and the reflected

D does not ha,ve to pass throngh the reflector- -
7o

shade BB) will in this case also prevent any
defined shadow from the outer edge of the
lower reflector.

Referring to the left-hand side of Fig. 2, D
is the curve oi light distribution flOI_'Il the

lamp with a clear outer olobe. Placing the
upper reflector on the lamp and assuming

total reflection of the light incident upon it,
the lower part of the curve is extended to IL.
Placing the lower reflector-shade on the lamp

andassuming total reflection from the conical

surface, the carveisstill further extended to
F. The curve F represents a limiting maxi-
mum when the arc is.in mid-arc position.

In Fig. 3 the surface-illumination curves
are shown, which are derived from the curves
Dand Fof Fig. 2. The ordinates of the curve
D’ are derived from the distribution-curve D,

supposing the lamp to be hung thirty feet

above the ground, and 1s plotted in candle-
feet units.
rived from the curve ¥, and the curve I
showsataglance the great gaininevenillumi-
nation under the lamp by using the refiectors,
supposing one hundred per cont. of the light
incident upon the reflectors is reflected. Thls
is, of course, a condition which can never be
commercially attained. The curve F' can,
however, be modified to suit any practical
condition by reducing the length of those
parts of the ordinates which are intercepted
between F'and D’ by the reflecting efficiency
of the reflectors. If it be assumed as low
even as fifty per cent., the resulting illumi-
nation-curve will be the dotted curve between
the curves D’ and I, and this dotted curve
marks a great gain over conditions which ob-
tain without the refleetors.

The chief difficulty has been so to adjust
the reflecting-surfaces that they will be prac-
tically equaﬂ_ly effective without reference to
the varying positions taken by the are. If,
as is shown in Fig. 4, a focusing-lamp 1s tlsed

an almost perfect distribution can be efﬁected. -

It is evident that my invention is suscepti-
ble of modification, and I do not, therefore,
desire to limit myself to details.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, is—

1. The combination with a non-focusing
source of light, of a reflector, the reflecting-
surface of which is disposed with reference
to the light source so as to receive the light-
raysemanating therefrom within given angles
to the horizontal, and uniformly to reflect the
same to points within given limits, irrespec-
tive of the vertical shifting of the light source,
substantially as described.

2. The combination with a non-focusing
source of light, of a reflector, the reflecting-
surface of which is disposed at an angle of

‘approximately four degrees to the horizontal

and so arranged 1elatlve to the light source

light from the upper 1eﬂect01 (see curve I, | that it will receive the light-rays emana,tmw

Tha or dmates of curve I are de-
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o therefrem mthm given: angles to the hori- |
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_r_._ y

zontal, and umformly reflect the same to

_' pemts on the ground within given limits, ir-

‘respectiveof the vertical shlftmn' of the lw'ht'
‘source, substantially as descrlbed |

3. The combination with a non-focusing

~ source of light, of a reflector, the reflecting.

sarface of which is SO dlspesed with reference*

- to the lwht source that it will receive the

10

.20

o mthm given angles to the horlzontel and to

llght-rays emanating therefrom between the

angles of twenty-five degrees and forty de-
grees to the horizontal and uniformly reflect
the same to points on the ground between
fifty feet and one hundred feet distant, irre-
spective of the shifting of the light source -
- within the usual lnmt;s, substantlally as de-

seribed.

4. The combmetlon with a non- foeusmo* |
- source of light,of reflecting-surfaces armnﬂed
‘at such an a.nﬂ'le as umformly to receive the

light-rays emanatmg from the light source

- reflect; the same within given limits, irre-

- - 30

spective of the shifting of the light source
within a vertlcel pl:me substa,ntla,lly as de-

seribed.

- 5, A reﬂector fmmed Tmth a reﬂectlnfr-sm- |
~ face adapted to direct light-rays in a down-
-~ ward and outward dlrectlen and having a

central opening, the said opening being pro-

 vided with a eovermn' of translucent material,
whereby light-rays from above may be dif- |
- fased to pmnts beneath the reﬂeetm

) stantlally as descrlbed |

sub-

6. The combmatlon W11;h a source of hght
of a reflecting-surfaceso arranged relative to’

face, eubstantlally as described.

. '
~ L] )
. '
. . L
'
. .
. !
! .
. . .
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the light source as to distribute the strongest
light-rays- to points. distant, and having a
central opening covered with a translucent
medium, whereby a-portion of the light- -Tays
will be evenly diffused, thus reducmn' thein-
tensity of any shadow 'of. the reﬂeetmg-sur—

7. The combination with a source of light, -

of an upper and lower reflecting-surface, the
upper reflecting-surface belnﬂ' SO arlanﬂed-

with relation to the light source as to reﬂect -
the strongest upper hﬂ'ht -rays to points-dis- .

tant and the weaker hght-ra,ys to points com-
paratively near, the lower reflecting-surface
| being so arranged relative to the llo'ht source

as to reflect the strongest lower. 11ght-mys to
points distant, and ha,vm,cz a central opening
covered with a translucent medium, whereby -

the light- -rays from above will be evenly dif-
| fused to ‘points more immmediately beneath,
and. means for supporting such reﬂectmg- |

55,

surface relative to the light, all cooperating . - : 

to effect a reflection and concentration of the

light-rays within given limits and to reduce
the intensity of any shadows from parts of

the apparatus, substantlally as described. |
_ ix my swnature -

| _.m the presence of two subseribing mbnesses o
"WINDER ELWELL GOLDSBOROUGH :

In testimony whereof I af

Wltnesses —
 R.A. Wmirg, -
- BERTHA I BUSCHMAN
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