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To all whom it may concern.:

Be it known that I, Wirriam C. EWI\TG a
citizen of the United Stmtes of America, and
a resident of Yonkers, county of Westcheq—
ter, and State of New York, have invented

certain new and useful Improvements in Ap- |

paratus for Producing Images by Apertures,
of which the followmﬂ 1S a spemﬁc&t}on

My invention relates to certaln new and
useful improvements in means for obtaining
an 1mage without the use of a lens: and for
this purpose I make use of an &pertum which
relatively  speaking, of small diameter.
Such : apertures have heletofme been known
in the art under the name of *‘ pin-holes,” and

for convenience I shall designate them by
that term.

My invention relates to means for revent— |

ing the diminution of the bI‘llll’LHCV of the
1image by rays falling obliquely through the
aperture and then reﬂected upon the image,
the latter being formed by rays passing
through the aperture in straight lines with-
out Ieh%tmn or reflection. The means I
have invented for this purpose consists of an
wpeztured hood located adjacent to the pin-
hole and axially registered therewith, tha
size of the aperture in the hood being deter-
mined by the line of the converging rays pass-
ing through the pin-hole and fOI‘IIllI]O‘ the
1mage.

MV invention further COHSIStb in a conven-

lent construction of the pin-hole and hood
and the support therefor, whereby apertures -

of various sizes may be I‘E:"Ldll}”" interchanged.

My invention also further consistsin the
construction, arrangement, and combination

of the various parts of which it 1s composed,

as will be 1eremafter more fully described
and claimed.

Referring to the accompanying drawings,

in which correspondmo parts are desw'nated'

by corresponding marks of reference, qure
11s a diagram representing the formation of

an 1’mage bv a pin-hole and further illustrating
the use of my hood. Fig. 2 isa diag ram 111113—
trating the formation of an image by " lens-

doublet 7 Iig. 3 is a perspective view of a

pin-hole plate and mounting therefor in ac-

From this it follows that, Wlth

cordance with thisinvention. Fig. 4 is a cen-
tral horizontal section thereof. I‘w 5 1S a
pePSpectwe view of the 5upportm0‘ plate.
Fig. 6 1s'a side elevation, partly in section,
of a complete camera especnlly adapted 60
copying having a modified form of my inven-
tion applied ther eto.

‘While I have in the accompanying draw-
1ngs shown and shall in the tollowmﬂ specifi-

~cation. describe my invention as ‘lpplled to
the production of ‘an image for pliotographic

cameras, it will be understood that it is also

apphcable to the production of images for
other purposes.

As illustrated in Fig. 1, all rays issuing
from the object O and passing through the
aperture A will form an inverted image I on
a screen B, placed behind the plate. As will
be seen from this figure, each ray passes
through the aperture in a Str aloht line with

|r efmctlon and therefore each point of the im-

a0¢ 1S formed by the single ray issuing from
the object and passing thl"Ouﬁ‘ the pin-hole.
the pin-hole no
point of focus, properly. %pedkmg, exists and
that objects sﬂzmted at different distances in
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front of the camera are reproduced with sub-

stantially equal definition upon a screen placed
at any distance behind the pin-hole.
property of the pin-hole in giving equal defi-
nition of objects at various dlStELI]CBS renders
the pin-hole of great value in many classes of
work, and I take advantage ot this lack of
foc,us to construct a cheap and simple camera
of ““universal focus,” and thisof any desn ed

size, although I may provide for varying the

relatwe position of the plate and pin- “hole for
the purpose of varying the size of the image
relative to the object. Since the image is
formed at any point, no ground elass is nec-
essary to determine the point of focus.
While, as before stated, the same aperture

can be used at varying dlstance% from the im-
age, 1t 1s desirable and convenient at different

_ times to use apertures of different sizes, as the

ne
_ he
My experiments have shown that

period of exposure varies, other thmvfs bel

equal, as the square of the diameter of
aperture.

while an aperture one twenty-second of an
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meh 1 diameter produces an image of tair
definition an aperture as small as one one-hun-
dredth of an inch may be used without unduly
proloneing the exposure and with the result
of tnereasinge the definition.  These apertures
arc suitable for a distance between the aper-
ture and plate varyinge between three and
twenty-four inches. As a genc al rule the
smaller aperture shonld be used with the
shorter distances, as smaller pictures require
oreater delinition.
In the embodiment of my 1nvention shown
in Fies, 3, 4, and 5 1 use a supporting-plate
, having an elongated aperture / centrally
(.ﬁ%pﬂwd therein and havine flanges ¢ struck
ap from the metal of which the 1}L1t0 1S COIm-
posed.  Perforations « are formed In this
plate to permit 1ts attachment to the front
board of a camera or other simtlar instrument.
A base-plate ¢ of a statable size and shape to
it between the flanges ¢ of the supporting-
frame hasa centrallyv-apertured boss 7 struck
up thereon, the boss being substantially hemi-
spherical inshape and forming a hood, as will
be herenatter movre fully deseribed. Thesup-
porting-plate and base-plate may be of any
thickness of any suitable metal; but I cover
the cavity of the boss by a thin diaphragm s,
inset into the base-plate and united thereto by
soldering or brazing. As the diapbraegm 1s
centrally apertured, as at /4, to form the pin-
hole, it 1s desirable that 1t be thin, as were 1t
of any constderable thickness 1t would, as the
pin-hole itselt 1s of small diameter, form a
eylindrical aperture, which would at its op-
posite ends intercept all hut the substantially
axial raysof light. DBy the construction here
shown I am cnabléed to use a diaphragm of
but shight thickness, as 1t 1s suppor ted at 1ts
cdees and carried by the base-plate, the boss
of which protects 1t from injury. The boss
F1s centrally apertured, as at /, the aperture
in the boss registerine with the pinhole ap-
erture 1 the diaphraem, the size of the ap-
erture + being determined by the lines pass-
ine through the pin-hole and falling upon the
cdee of the plate which 1t 1s 1105110{1 fo ex-
pose, thereby shuttine oll the more obligue
rays and preventing the foooime of the plate
hy the Light reflected trom th(}. interior of the
camera. Asitisgencrallydesived to exposethe
whole of the plate and asthese are rectangular,
I prefertomake the aperture in the bossof that
shape. Moreover, to provide for the reversi-
bility of the plate in the camerain respect to the
front without cutting off any portion of the
plate when reversed I also prefer, as shown,
to malke the aperture in the boss square, the
length of the sides of the square being deter-
mined by the length of tho loneer odn s of the
plate to be cov ered. As it may be desired to
use the same hood at ditferent distances from
the sensitive plate, 1 prefer to determine the

size of the aperture therein by the lines con-

verging upon the edges of the plate at the

- lens—that is to say, to expose all parts ol ¢

773,202

minimum distance at which the plate will be
placed trom the aperture. The boss 1s slot-
ted at diametrically opposite voints near its
base, and through these slots extends a shut-
ter I” in the form of a strip, having an aper-
ture 7., which in one position of the shutter
registers with the pin-hole aperture 4. The
ends of the shutter-strips are bent, as at 2 anc
o, to llmit the movement of the shutter, anc
the end o 1s further provided with a handle p»,
wherehy the shutter may be shifted to open
and close the pin-hole aperture in making an
exposure. Theshutter, asshown inthe draw-
inges, is dished, so as to bear against the dia-
phragm-plate at 1ts center, making a tight
joint therewith, which not only prevents the
leakage of hUhL 'nto the aperture, but also
10lds Lho shutter in place by friction. It will
'Je obvious that tle base-plates having pin-

—

hole apertures of various sizes may be pro-
vided and used with the same supporting-

plate, whereby the size of the pin-hole may
be conveniently adjusted to the character of
the picture to be taken.

In Fig. 6 1 have shown a form of 1y Inven-
tion in which the camera is in the form of a
cone ¢, having the pin-hole diaphragm ¢ at
the forward “end thereof, the cone
formed within 1t and in the diaphragm an an-
nular flange », serving as a hood. The posi-
tion of the cdgesof this flange are determined
by the rules above given. As a convenient
structure I have shown the camera-cone ¢ as
rigidly attached to a back & adapted to re-
celve a plate - holder, this being carried by
legs ¢, telescoping into sockets ., mounted
upon a base », having a central aperture .
In the use of this form of my Invention,
which 1s especially adapted tfor copying and
enlarging worlk, the object to be photographed
1S ‘)]acﬁd yeneath the base, which serves as a

retaining means therefor, the central opening

permitting the exposing of the par tof the ob-
ject to be mmed

As will be seen from an inspection of Hig.
1, the size of the aperture in the hood is de-
termined by the lines joining the pin-hole ap-
arture and the edees of the plate, in practice
the aperture in the hoo being slightly larger
than the figure formed by such lines or con-
tinuations thereof to pmvide for naccurate
registration of the aperture in the hood with
thepm hole aperture and, further, to provide
for variation in the angle subtended by the
plate due to its varying distance from the PIN-
hole and to permit a displacement of the pin-
hole in respect to the plate.  In this aspect
my invention differs from the use of hoods
as before applied to lenses, as with the latter
the position of the hood 1s detmmmed by the
curvature of the lens and the refraction-power
thercof, the hood 1n the latter case being so
nositioned as to permit a uniform illumina-
tion by the object of the anterior face of the
e
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lens equally to the object. This position of

a hood with alens is illustrated diagrammatic-

ally in Fig. 2, in which the hood H is shown

in full lines at its proper position when used

with a lens and in dotted lines in the position
it would have if placed in accordance with the
directions of this application for use with a
pin-hole. Itwill benoted thatin the latter case

the rays from the edges of the object, and

which would otherwise fall upon the adjacent
edge of the lens, are intercepted by the pro-
jecting hood, whereas none of the rays from
the center of the image are so intercepted
thereby, thereby producing an unequal illu-
mination of the image.

It will be seen that between the pin-hole dia-

phragm and the hood-forming shield, which-

in Kigs. 3 and 4 is the boss and in Fig. 6 the
flange 7, a cavity is formed, the sides of which
are set back from the path of the rays pass-
ing without reflection through the apertures
therein, whereby oblique rays falling into
such cavity are reflected from the sides at some
distance back from the axial line and if re-

at such an angle to the normal as to be unable
to affect the formation of the image. More-
over; I prefer to blacken the inside of the cav-
ity thus formed. It will also be seen that in
Figs. 3, 4, and 5 the hood is curvilinear in
cross-section, so that the oblique rays falling

on the interior surface thereof are reflected

toward the outer edges of the diaphragm ¢
and not toward the center thereof. '
Having thus described my invention, what
I claim as new, anc
Patent of the United States, is—

1. In a photographic apparatus, the combi-
nation with a base-plate having a portion of
1ts central part struck up to form a boss and
apertured at its top to form a hood, of a dia-
phragm closing the central cavity in the boss,
the diaphragmhaving an image-forming aper-

ture therein registering with the aperture in

the hood, substantially as described.

2. In a photographic apparatus, the combi-

nation with a base-plate having a portion of
1ts central part struck up to form a boss and
apertured at its top to form a hood, of a dia-
phragm thinner than the base-plate closing
the cavity in the boss and protected by the

hood, the diaphragm having ah image-form-
“1ng aperture therein registering with the aper-

ture 1n the hood, substantially as described.

3. In a photographic apparatus, the combi-
nation with a base-plate having a portion of
1ts central part struck up to form a boss and
apertured at its top to form a hood, of a dia-
phragm inset into the base-plate over the

ccted to the aperture at all fall therethrough

desire to secure by Letters

&

cavity of the boss, the diaphragm having an 6o

image-forming aperture therein registering
with the aperture in the hood, substantially
as described. -

4. As a new and improved article of manu-
facture, the hereinbefore - described article,
consisting of a base-plate having a boss struck

up theretfrom and centrally apertured to form

a hood, a diaphragm covering the opening in

the cavity of the boss and having an image-

forming aperture therein, in combination with

a shutter working in front of the image-form-

ing aperture and within the cavity of the hood.
substantially as described.

5. The combination of a base-plate having
a boss struck up therefrom and centrally aper-
tured to form a hood the hood being provided

75

with diametrical apertures near its base, a dia-

phragm covering the cavity of the boss and

having an image-forming aperture therein.
and a shutter passing through the diametrical
apertures 1n the hood, substantially as de-
scribed. |

6. The combination of a base-plate having

30

a boss struck up therefrom and centrally aper-

tured to form a hood, the hood being pro-

vided with diametrical apertures near its base.
a diaphragm covering the cavity of the boss
and having an image-forming aperture there-
1n, and a shutter passing through the diamet-
rical apertures in the hood and having its ends
bent to form limit-stops and a handle, sub-
stantially as described. *

7. The combination, with a diaphragm hay-
ing an image-forming aperture therein. of a
hood having an aperture registering with the
aperture in the diaphragm and forming a
cavity, the side walls of which are set back
trom the apertures, substantially as described.

3. 'The combination with a diaphragm hav-

Ing an Image-forming aperture therein, of a

hemispherical boss forming a hood and mount-

8
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ed in front of the said diaphragm, substantially

as described. |

9. The combination of a base-plate having
a boss struck up thereon and apertured to
torm a hood, the hood being provided with

diametrical apertures near its base forming .

guideways, and a thin diaphragm covering
the cavity in the boss and having an image-
forming aperture therein, substantially as de-
scribed. |

Signed by me at Washington, District of
Columbia, this 11th day of February, 1901.

WILLIAM C. EWING.

Witnesses:
VErNON M. Dorsry,
Eowin Wn. Hucnes.
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