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To all whom it may concern : .
Be it known that I, FrRANCIS K. MILLS, of
Pittsburg, Allegheny county, Peunnsylvania,
haveinvented a novel Modeof Setting aud Ex-

¢ hibiting Photographic Portraits and other

small Pictures, of which the followingisafull

and exact description, reference being had to
the accompanying drawings, in which—
C represents the blackened card containing

‘10 the picture; G, the glass; O™, the opaque mar-

gin of the glass; S, thescreen; P, the penum-
bra or blackened center-of the screen ; L, the
laminous border orfiguressurrounding the pe-
nombraon thefaceof the screen ; D, the opaque
1 diaphragm used in certain cases to produce
the opaque margin on the glass. The arrows
1ndicate the 1ine of sight when viewing the
picture,
block ; G5, the slot for holding the glassin a

20 block; S S, the slot for holding the screen in

a block ; O, the slot for holding a blackened
c¢ounter-screen in a block; B, a horizontal

block for holding all the parts in position; F,

the perspective floor or ground delineated on
25 the block ; A, the figure of an arch,to bensed

when the card is inelined . latelallv from the

glass.

Similar letters mdlca,te the same pmtq in

each figure.

'30, I call the invention a phautoscope 7 Tt
~consists in placing the portrait on a black

oround or card behind, but at some little dis-
tance away from, a polished plane glass having

a transparent center and opaque m'argins, and
35 placing still farther away from but in front of
this glass an opaque screen having a black-

~ ened center and luminous bordels, (or luml-
nous figures between the borders of the screen

and the glass,) the card, the glass, and the .

a0 screen being placed at suchdistancesfromand

at such angles with each other, respectively,.

that when the light falls obllquely upon the
~ picture and it is viewed from a point at right
~angles with its plane the paper or card on

45 which it is taken will be invisible, leaving the

portrait standing apparently statue-like in the
air, while images or phantoms of the luminous
figures upon the screen will, by reflectionfrom
the glass, appear projected beyond and around
o the portrait, producing a magical, pleasing,
and life-like effect

Cs, the slot for holding the card in a

| to produce this effect cons'sts mainly of the

i

three parts above mentioned—viz., the black-
ened card, the glass, and thescreen—together
with any su1table device for holding these 5:
parts in their respceetive positions.

The face of thecard C containing the picture

‘to be viewed must be eutirely black (except
“the picture itself) and have a smooth and even

suarface. It should be large enough to leavea 60
wide black wargin ef from oune inch to one
and a half 1nch in every direction ontside the
picture. The object of blackening the face of
the card is twofold : first, to render it invisible

to theeye whenthe lw*htfallsupon 1t obliquely 63
and its edges are concealed from view; second,

to render. the glass in front of it strongl)
reflecting by excluding from the eye all trans-

~mitted light from Dbehind, except what flows

from the plotm‘e itself. *This black ground of 4o

the card should be produced by the photogra-

pher in taking the likeness by placing behind
the sitter a black woolen ecloth absorbent of
light; but in cases when this has not been
done the card may, by using care, be Llack- 75
ened with india-ink.

As the glass G is to transmit as well as to
reflect images to the eye, it should be quite
true, plane, and transparent,a little wider and

from one to twoinches higher than the picture- 8o

card. The margins O™ of the glass, for an

‘inch or morein width all around, are rendered

opaque for the purpose of concealing from the

eye the edges of the card when the picture 18

being viewed through the glass. Iusually pro- 85
duce this opacity by pamtmg the back of the
glass for the requisite width with some black
pigment; but sometimes, when the picture is
large and full length and set abt considerable
distancefrom the glass, I placeablackened dia- go
phragm of pasteboard or. metal behind the

‘marginal portions of the glass, between it and -

the edges of the card, as seen at D, I'ig. 6; or,
1f desirable, the _Opaque margin of sufﬁcient
width may be secured by inclosing the edges g5
of the glass in & very wide frame. In thelat-
ter case, however, the front portion of the
frame should be cut away, so that 1t may not

“encroach too much upon the reﬂectmﬂ' surface
-of the glass.:

_ 1o
The screen S is made of a thm piece of metal

The apparatus employed I wood, or pastebomd 1t Should be somewhat
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‘picture.
the luminouns figures whose images are to be

larger than the picture-card, and is placed in | class of pictures, or on any scale he may de-

front, or obliquely in front of the glass G, usu-
ally about twice the distance from the glass
that the picture 1s; but its exact position may
be considerably varied to sult different kinds
of pictures, and would sometimes be governed
by the angle at which the picture stands with
the glass. Oneprincipalfunctionof the screen

is to cut off from the glass all light (from the

dress, face, or other luminous objects in the
room outside ot 1tsell) that would be mmcident

‘to the glass at such an angle that it would be

reflected back to the eye when viewing the
Another use of the sereen is to hold

reflected beyond and around the portrait; but

~all the central portion of the screen, the light
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from which would otherwisebereflected to the
eye 1n line with the portrait itself, must be
made eutirely black and absorbent of light, so
that no retlected rays shall interfere with the
light transmitted to the eye by the picture.
This blackened central portion, P, of the screen
L ¢all the ¢ penumbra.” In some forms of the
apparatuas I make this penumbra by cutting
out-the central part of the screen, leaving sim-
plyadark aperture. Around the borders of the
penumbra, eitheronthe face of the screen itself
or between its marginal portions and the glass,
are placed luminous figures L, or drawings

representing physical objects, such as an arch,

architectural colnmus, trees, buildings,wreaths
of flowers, curiains, or any other objects suit-
able to form the background or surroundings
of a portrait.
ficures” in the foregoing sentence 1s figures
drawn in bright colors and bighly reflectent of
light,) In some cases, when it is desirable to
change the scenery often, I place these lami-
nous figures on separate slips of paper or paste-
board temporarily attached to the screen and

easily replaced by others; and for large and

full-length portraits, where the image 1s to be
thrown overit, (like an arch,) I sometimes place
such figure on a separate support considerably
nearer the glsss than the screen 1s, as seen at
A 1n Fig. 7; but in most cases the Juminous
ficures would be placed immediately on the
face of the screen. |

The specific distances at which the card, the
glass, and the screen should be placed from
each other, and the angles of inclination requi-
site 10 produce the best eftects, as well as the
devices which may be employed for holding
the parts in position, are largely matters of
choice,dependent,too,somewhatuponthechar-
acter of the picture, (whether simply a bust,
a three-quarter, or a tull-length portrait,) and
are susceptible of so many variations, even for
each kind of pieture, without departing frowm
the principle of the invention, that I will give
only such general directions for the arrange-
ment and use of the parts as will be applica-

‘ble to all and enable any person familiar with

the laws of catoptrics to construct the appara-

(What I mean Dby “luminous

!

1n line with the pictare.

256,353

sire.

The pictare, in order to present its true pro-
portions, should always be viewed from a point
at right angles with the plane of the card.
While the picture is being viewed it is to be

“placed in such a position with reference to the

light (a window or gas-jet or lamp) that the
latter shall fall upon it obliquely, or from a di-
rection nearlyinline with the planeof the glass,
so that no light can be reflected to the eye by
the polished surface of the card.

The object and functions of the screen being
understood, it will be obvious that if the pic-
ture-card and the glass were set on parallel

planes the line of sight, in order to be at right

augles with the plane of the card, would be at
right angles with the plane of the glass also,
and the light from the face of the person view-
Ing, being incident to the glass at a right an-
gle, would be reflected back at the same angle
into the eyes and destroy the effect by inter-
fering with the light transmitted from the pic-
ture. The screen in that case counld not be
effectively used without cutting off the proper
view of the picture, unless tbecentral or penum-
bra portion were cut away. Even then the light
from the upper part of the face of the viewer
would be thrown back through theapertureinto
the eyes, unless the face were darkly shaded.
IFor these reasons I should seldom place the

card and glass parallel fo each other. It may
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be done, if desired, bat necessitates the incon-

venience of darkening the face of the viewer
in order to produce the necessary penumbra

viated by placing the picture-card at such
an angle with the glass that the line of sight
while at right angles with the picture may
pass so obliquely through the glass that all

hight from the face of the person shall be 1n-

cident to the glass at an angle that will reflect
it away from the eyes. Then the sereen, with
its penumbra, can fully perform its office with-
out intercepting the proper view of the pie-
ture. Thereare various degrees of inclination
from the glass at which the card may be set,
and also different directions of inclination.
It may be inclined from the glass vertically,
as shown in Ifigs. 1, 2, 3, 4, 5, and 6 in.the ac-
companying drawings. Itmay beinclined lat-
erally, as shown 1n Fig. 7, orit may have both
a vertical and lateral inclination at the same
time, as shown by the slots C®1n Ifig. S, and
still produce pleasing effects, yet the cffects
would be different in each case. When thein-
clination is vertical the line of sight would nec-
essarily be over the top of the sereen. When
lateral it would pass by the side of the screen.

IFor full-length portraits I usually, in addi-
tion to the upright figures on the face of the

screen, make a perspective representation of

a horizontal floor or ground, I¥, extending from
the screen to the glass, which by reflection will
appear under the feet ot the portrait, as shown

tus and use the process in any form, on any i in Figs.:ﬁ,’?, and 3 1n accompanying drawings.

This difficulty is ob-
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In that case the penumbra should be contin- | as distant from the glass, and throw the i image

ued below the screen proper and extend for a
little distance along the centr.:ﬂ por tion of the
floor.

The other Ol)tICdl 1)1"111811)19&: involyv ed in the
The
blackened portion of the face of the card, pos-
sessing no element of light in itself, cannot be
revealed to the eye by illumination and radia-
tion, and when held at those angles with the

- lIight and eye heretofore indicated there can-

20

~&] |

- not be any direct reflection toreveal its mate-
‘Hence, if entirely smooth and |
~ black, it would be necessarily and absolutely
1visible; bnt the edges of the card present-

rial surface.

ing a very different angle to the light than its
face would, even if blackened, still be visible

by direct reflection, and these edges, having

the same binocular parallax as the picture,
would leave the mental inference of one con-
tinnous flat plane connecting these edges and
the picture, and the viewer would imagine he
saw a black eard so long as such edges were
in sight.
margin to conceal thein.
same reason that I place the card away {rom

- the glass, for if placed against the glass the

two eves would form the same parallax on the

- glass,the margins of the glass,and the picture
30.

itself, and suggest to the mind a flat picture
taken or pasted on the flat plane of the glass.
1 therefore place it away from the glass and
have no visible object or 1mage in the line of

- view which ecould present to the eye the same

35

- such 1mages as cross the plane of the card.

40

angle of parallax as the pictare itself, except

These conditions being all complied with, the
picture, although not stereoscopic in fact, will,

if properly developed, present to the two eyes
the same kind and degree of solidity that the.

real person would when-viewed with one eye,

- greatly enhanced to the mind by the different

- 45

o
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~will appear to surround the portrait. |
also folding, and suitable for either a vignette

parallax of the image seen in proximity with
and nearly 1n line beyond it.

In the accompanying drawings I have indi-

cated some of the forms of apparatus and

modes of using the principle of the:invention
which [ deem the most convenient and desira-

- | parts when in use, the slots being cut at such
angles and distances apart as would be best

ble, in which—
- Figure 1 represents a foldmg form of appa-
ratus suitable for exhibiting small vignette

“portraits or busts, the eard, and also the screen,
being hinged to a slight frame of wood, paste--

boamd or metal which holds the glass The
card m:ay have an 1nclination: of fifteen or
twenty degrees and the'screen seventy or sev-

“enty-five 'degrees from the plane of the glass.
~The laminous border surrounding the penum-

bra of the screen may represent a wreath, as
in Fig. 2, which, when inclined at this angle,
Fig. 2,

or three-quarter portrait, is nearly. of same
form as Kig. 1, except that the sereen is hinged

Hence the necessity of the opaque
It is for nearly the

. o P

|

and equal angles with it.

entirely beyond the portrait and nearly par-

allel with it. Fig. 3 is in the form of a box or
case, convenient for standing on a table. The
lids or flaps close up when not in.use, protect-

‘ing the picture and glassfrom dust. The right-

hand lid constitutes the screen, on the face of
which are the penumbra and ]ummous figures,
and to the left-hand lid is attached the card
containing the portrait. When opened at these
angles (rep_resented in the drawings) the im-

/9

75

age on the screen (say columns wreathed with

vines) wounld appear standing beyond and on

a plane nearly parallel with the portrait. Fig.
4 1s also 1n the form of a closed case or box to
stand upon the table. - One end of the box,
from which the light is to enter, is made of

glass, and when not in use the hinged top is.

closed. This in form and size is well adapted
for small full-length portraits. The card may

30

be set against the inclined back C, the entire

face of the front side, S, may be b]a,(,kened
and theluminous figures dlawn upon sepdrate
sheets of pasteboard (with the central portion

large enoungh to form the penumbra cut away).
can be set against the blackened face and be

replaced by others at- pleasure. Fig. 5 repre-
sents a mode of arranging the card, glass, and

‘screen, In which the penumbra is made by cut-
ting out the central portion of the screen, the

line of sight passing through the aperture thus
formed. In this form the card and sereen are
placed on parallel planes and open from oppo-

site edges of the glass, and also at opposite
The image upon the
screen would, 1n this arrangement of the parts,

‘be projected obliquely across the plane of the

card. The parts may be hinged to a light frame

| holdmg the glass, and fall together when not

in use, as represented in the drawing, (in which
form it would be most suitable for small vig-
nette portraits;) or the same relative position
and angles may be employed in a large appa-
ratus for full- length portraits, if desired.

In Fig. 6 the apparatus is in the form.of a
horizontal block of wood having narrow slots
sawed in its upper surface transversely with
the grain, to receive and hold the respective

adapted to the kind of picture to be viewed.
The parts can be removed from the block and
packed 1n a box when not in use. This isthe
most convenient form in which to use the per-
spective floor heretofore mentioned. It isrep-
resented at F. When used for full - length
portraits the penumbra should extend entirely
to the bottom of the screen and for some little
distance along the floor.
encroachingupon the penumbra may be placed
on this floor between the screen and the glass
with pleasing effect. In all the foregoing the
card is represented inclining vertically from
the glass; but in Fig. 7 (also.a 'horizontal

. 65 lower dowu 011 the frame, and in opening to { block)the cardlnclmes laterally from the glass,

the same angle as the card will be nearly twice | and the line.of view passes ftlong the side in-

PR M
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stead of over the top of the sercen. The draw-

~ingsrepresent it arranged for a full-length por-
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trait, and it 1s furnished with a perspective
floor, the penumbra extending down to and
covering a portion of such floor. In addition
to the luminous figures upou the screen, (which

in the position showu in I'ig. T w ould be pro-

jected entirely beyond the ])lane of the por-
trait,) L wmmoub in using thisform and mode

of iuclinatim}, place between the screen and
the glass, at right angles with the planeof the

card, the figure of an arch supported by col-
umns, as shown at A, which by reflection

would be projected obliquely across the plane -

of the card, and the portrait would appear

standing under the ar¢h. 1 give thecard this

lateral inclination also in a folding or closing
form of the apparatus for three-fourths-length
portraits, thecard being drawn upon thescreen
itself and hinged to the frame or box that holds
the glass, so that 1t may open out to a proper

angle with the card when the picture is being

v 1ewed and be closed up against the glass (hhe
a door) when not 1n use, (sumlm to I'ig. 1 or
Ifig. 2 turned down on 1ts side.) When a per-
spective floor 1s used all that portion of the
apparatus between the glass and the card
should be either covered with black cloth ab-
sorbent of light or dropped down an inch or
more below the level of such floor, in order

that no transmitted light shall interfere with

the reflected 1mages of the floor.

IFig. S represeuts a form of Llock in which -

the posltmn and angles of both the card and
the sereen may bech anged at pleasure in order
to produce a variety of effects with a single
apparatus. The glass being stationary in the
slot G#,the card and sereen may, by using the
appropriate slots with which the block 1s pro-
vided, be set with either a lateral or a vertical
inclination from it, or both, as may be desired.
The perspective floor for one mode of inclina-
tion—say the lateral—can be drawn upon the
block itself, as seen at I, and another perspec-
tive floor or ground be made on a separate
sheet of pasteboard, to be laid on the block in

the proper position when the card is inclined |
vertically.,

In the larger forms of the apparatus I also
provide _]ust behind the glass a slot or other
suilable device (marked O) for holding a black
counter-screen, asin Ifig. 6, such counter-screen
to be employed, when desired, for the purpose
of cutting oftf from the line of view the lower
portion (or any other particular portion) of the
portrait, and substituting in the place of the
part cut oftf the reflected image of some other
object or figure placed at the proper position
on the floor of the apparatus. DBy using such
a counter-screen a great variety of amusing
eifects may be produced with the apparatus
1n addition to the general effect heretofore
mentioned. IFor example, suppose the black
counter-screen to be so shaped and placed in
its slot as to cut off the lower half of the por-

| trait from view, and a small goblet or vase (or

a paper representation of a goblet or vase) were
placed on the floor between the glass and the
main screen at such a point that its reflected
image would coincide with the position of that »o
part of the portrait concealed from view, on
looking at the picture from the usual direction
the black counter-screen would itself be invisi-
ble and the person would appear to be stand-
ing in the goblet or vase. By exercising a lit- 4 ¢
tle skill and care in conforming the outlines of
the counter-screen to the shape of the object

or figure proposed to be used, entire trans-
formations of the dress, the hat, the form, and

duced, or other combinations made with it of
an amusmﬂ‘ character. -

I do not (,ovﬁne the invention to stationary
pictures, but employ it also in apy rotating
apparatus where, the glass and secreen bemg Q
stationary, the pictures (all taken on black
cards) may by rotation be brought successively
iuto the proper position behind the glass.

What I claim, and desire to secure by Let-
ters atent, 15——' 90

1. The muthod of set[mg, arran rrmg, or ¢x-

' hibiting pictures, which consists essentially in

placing the picture on a black ground behind,

 but away fromn, a glass having a transparent

eenter and opaque margins, and placing still g¢
farther away from, but in {front or obliquely in
front of, this glass a screen having a black-
ened or cut-away center with luminous bor-
ders, or luminous figures between the borders

olass, and the screen being arranged at such
distances from and at such angles with each,
other, respectively, that when the light falls
obliquely upon the picture and it is viewed
from a direction at right angles with its plane joc
the paperor card on which the picture 1s taken

will become invisible, while images of the lu-
‘minous objects upon the screen will be seen by
reflection projected beyond or around the pic-
ture, substantially as herein shown and de- 110
scribed.

2. A frame, box, or supporting-block for ex-
hibiting pictures, containing a device or de-
vices for holding a transparent glass with
opaque margins or diaphragm between a pic- 115
ture on a black ground and a screen having a
blackened or cut-away center, substantially as
and for the purpose set forth. -

3. A frame, box, or supporting-block for ex-

vices for holding a card-picture, a glass, and a
screeninsubstantially therelative positionsde-
scribed, whereby, to a person looking through
the glass by the aid of a light falling obliquely
upon the picture, the black card will be appar- 125
ently invisible and an image of the screen will
be projected Leyond or around the picture, as
specified.

4. In combination with a device or devices.

of the screen and the glass, the picture, the 100

hibiting pictures, containing a device or de- 120

. for holding the card, glass, and screen 1n the 130

even the face of the portrait may thus be pro- 80 =

........ il
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velative positions herem described, a ﬂoor or
ground, I, represented in reverse perspectwe, |
.Qubstantlallv as shown and described.

5. In combination with devices for holdmg
the card and the glass in the relative positions
described, the arch A, held in a stationary de-
vice, or hlnwed substantlally as and for the
purpose herem Set forth.

6. The block B, provided with means for
holding the card, the glass, the screen, and the
arch in their relatwe positions, substantially
as and for the purpose described.

7. The block B, baving -means for holding

the card, glass, and sereen, and the slot O for |

holding a blackened counter-screen behind the I~

glass, substantlally as and for the purpose de-

| seribed.

8. A frame,: box, or case for holding pic- :
tures, containing a screen with a blackened or
cut- aw'ay center, a glass with an opaque mar- 20

‘gin or diaphragm, and a device for holding a

picture behind the glass, substantlally as and
for the purpose set forl:h

I‘RANC IS E MILLS

Witnesses:
SoLoN C. KEMON,
Joan T. LA.WRENOE
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