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To all whom b may concern.
Be it known that I, EMorYy W. GOODRICH,
a citizen of the United Stetes, and a resident
of Somerville, in the county of Middlesex and
« State of Massachusetts, have invented an Im-

n b -

ent projection work, and I have shown here-

' both opaque projection work and transpar-

in two obEectives, one for transparent work-

and the otherfor the opaque projection work.
The objective for the transparent work is

provement in Projection Apparatus, of which
the following description, in connection with
the accompanying drawing, is a specifica-
tion, like letters on the drawing representing
like parts. | |

This invention relates to projection appa-
ratus of that type adapted for both opaque
and transparent projection work.

The object of the invention is to provide &
novel apparatus of this class which is simple

10

15

designated gencrally by 6, and it has asso-
ciated therewith a holder 7 for supporting
the transparency.

The beam 9 of rays collimated by the con-
densing lenses 8 has an angular relation to
the objective 6, said beam being directed
downwardly in an inclined direction, as best
seen in Fig. 6, and in order to reflect said
beam of rays into the objective and onto the

and compact in its construction; which is so
arranged that all adjustments of the lamp,
mirror, lenses, etc., can be made from the
front of the machine or from that side of the
machiné on which the operator stands jn ma-

20
nipulating it; which is so constructed that

the condensing lenses can be readily removed |

or replaced; and which is inproved in many
other ways all as will be more fully herein-

10 whicl is situated at the proper angle to
thus reflect said rays.

One advantage of this construction is that
while the reflector 10 will reflect practically
all of the lizht rays, yet it will not reflect to
any great cxtent the heat waves, and the re-
flected beam of licht is therefore much cooler
than the beamn collimated by the condensing
lens. This is a decided advantage because

o5 after described and then pointed out in the

claims. , | |
Referring to the drawings wherein 1 have l

illustrated one embodiment of my invention,
Figure 1 is a front view of a projection appa-

30 ratus embodying my invention; KFig. 215 a

it permits transparencies to be used which

jured by the heat of an ordinary unreflected
beam of light rays.

The objective which is used 1 opaque pro-
jeetion work is designated generally by 11.

section on the line ¢—e¢, Fig. 7; Fig. 315 &
side view of the projection apparatus; Kig. 4
15 a section on tllle line z—=, Fig. 5; Wig. 5 is
a side view of the removable holder for the
condensing lens; Kig. 6 is a view of the aj

365 * 3 vie 1|pa-—
ratus showing the opposite side from that

"This objective stands vertically at right an-
gles to the objective 6 and the casing is open
beneath said objective, as at 12,

Situated beneath the opeting 12 1s a hon-
zontal table 13 on which the apague object
may be placed.  Said table s preferably

shown in Fig, 3; Fig. 7 is a section on the

line y—y, Fig. 6; Fig. & is a side view of the

40 Yig. 8; Mig. 10 is a section on the line b--,

Fig. 8; Fig. 11 18 a detuil of-the cover
slot in the lamp house.

8 is the lamp house of any suitable or usual \

construction withiu which is gituated the
lamp ov othier source of illummation.

While it is within my invention fo use any
suituble means for praducing the desired
light T have herein shown an are lamp for
this purpase, the carhens of whieh are desig-
nated 4 und 5.

The lamp is shown in dotted lines Fir 6,
Associated with the lnmp are the v=ual con-
densing lenses 8 for gondensing or colh-
mating the rays from the lnap info o bean.
55 My improved apparatus is deskmed for

- -
-

45

f

X . - .
lamp; FFig. 9 is a section on the hne ¢—a, i

{for the |
| shown the table as provided with a stem 14

nnde vertienlly adjustable so that opaque
objects of different thicknesses can be used.
While this vertieal adjustment of the table
may be effected e various ways without de-
parting irom the invention 1 have heiain
which is adjustably mounted in a bracket or
arm 13, and said bracket is in turn adjust-
ably wounted on a suspender 16 depending
from the frame of the projection apparatus,
cuid hracket being held zuljustml position
on the suspender by a clamping serew 17,
This construction permits the table to be ad-
justed and atko to be swung horvizontally out
from under the frame of the apparatus and
in position Lo, receive opaigue ulhj{*(*ts of any
chuarneter.

When the apparatus is used for opague
projection w'm*L the mirror 10 18 nwoved out

i

Ty

transrarem:y, I emiploy a mirror or reflector-

are sensitive to heat and which might be in-
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- perversion of the projected figure.

85

of the way so as not to interfere with the |

beam of rays 9. Said beam will thus be
thrown directly onto the table 13 thereby to
lllumine the object. The fact that the beam
of rays is thrown obliquely onto the table
does not affect in any way the results de-
sired. The light rays radiating from the
1llumined object pass to the objective 11, and
from said objective are reflected onto the
screen. Kor this purpose I have provided
a mirror 130 which is sustained above the

- objective 11 and is in position to reflect the

Image of the illumined object toward - the
same screen on which the image of the trans-

arent object is projected by the objective 6.

he mirror 130 is made adjustable both ver-
tically and angularly so that it can be easily
adjusted into the l;i)mper ‘position to re-
flect the beam of light rays passing through
the objective 11 in such a direction that the
image of the opaque object will be projected
onto the screen in the same position as the
image of the transparency. Said mirror is
shown as mounted on a stem 140 which is
adjustably sustained by a head 150 at the
upper end of a rod 160, and the rod 160 is
vertically adjustable in suitable bearings 170.
The mirror 130 serves not only to reflect the
image of the illumined object onto the same
screen which is used for receiving the trans-
parent projection but it also serves as an
‘image - eretting mirror” which prevents
s stated
above said mirror 10 is so mounted that it
can be moved out of the way of the beam of

rays 9, and while this may be done in a va-

40
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nety of ways without departing from my in-
vention I have herein shown a construction
wherein said mirror is mounted in a sliding
carrier or frame,

The frame herein shown comprises the two
side pieces 22 and 23 which are rigidly con-
nected by the cross bar or yoke 24. ~ Both
sides areslidably mounted in bearings formed
In & rest or support 25, and the side 23
extends through the wall 27 of the lam p
house and is provided with a finger piece or
pull 26 by means of which the sliding frame
can be manipulated. _
~ The mirror 10 is pivoted to a stem 20
which sets over and is sustained by a stand-
ard 21. This standard has a hub 98 which

recetves the end of the cylindrical side piece

22 and is held in position thereon by a set
screw. ‘The standard can be adjusted about
the side piece 22, and the mirror can be
turned both on its pivot at the top of the
stein 20 and also about the standard 21 as an
axis, and by means of this construction said
mirror can be adjusted into any desired posi-
tion. 'The guides for the side pieces or rods
22 and 23 guide the mirror in its sliding
movenment, and the exposed finger piece 26
affords a convenient mearfs for moving the

mirror into and out of position. Any other

l

» e A i,
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suitable way of mounting the mirror 10
might be employed without departing from
my invention however.

Since the amount of light required for
transparent projection work is usually much
less than that required for opaque projection
work, 1t i8 not necessary to reflect the entire

70

beam of rays 9 by the mirror 10. Aecord- -

ingly a small mirror, such as shown in the
drawings, and which is of a size to reflect
the image only of the arc light, may be sulfli-
cient unless the objective has a long focus in
which case a mirror of a size to reflect sub-
stantially sll of the beam 9 would be pref-
erable.

In appsaratus of this character the con-
densing lenses are usually subjected to heat
from the lamp, and it not infrequently hap-

ens that one or the other of said lenses

ecomes broken while the apparatus is in
operation. In most devices o‘ip this charac-
ter the removal of either or both of the con-
densing lenses involves opening a door in the
side of the lamp house and reaching into the
lamp house. The removal of the condensing
lenses in this way is sometimes a rather diffi-
cult task and requires more or less time.

The condensing lenses are mounted in o
holder which is arranged to be readily re-
moved from the lamp house whenever it
18 necessary to-clean or change the lenses.
This holder is designated by 30, and is shown
best in Figs. 4 and 5. Ii comprises a frame
having an opening therein of the size of the
condensing lenses, and provided with sprin
clips 31 to engage the edges of the lenses anc
suEPort the latter. The frame is secured to
a block or head piece 32 which is provided
with a handle 33. \The wall of the lamp
house is made with an opening pf a size to

receive the block 32 and frame 30, and when

sald holder is inserted into the opening the
lenses 8 stand in the proper position relative
to the arc. Said lenses can be readily re-
moved by simply withdrawing the holder
and then removing the lenses from the clips
31. This takes but a moment’s time, and
by means of this construction a broken lens
can be replaced without interfering materi-

-

ally with the operation of projecting images.
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The block or head piece 32 fills the uﬁen’ing ,

in the wall of the lamp house when the holder
18 in place and constitutes a closure for said
opening. -

The %ump herein shown is provided with
the usual mechanism for adj sting the car-
bons, hut it is so arranged that it can be fed
from the front of the lamp house. In order
to provide for this T have arranged the fol-

lowing construction. The lamp is sup-
porte
suitable supports in the lamp hotse; said
rods have mounted thereon a yoke 41 in
which 1s adjustably mounted & stem 42 car-
rying a frame 43 on which the adjusting de-

120

125

on two rods 40 that are secured In

130
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vices for the carbons are mounted, This |

frame is L-shaped and one arm thereof has
journaled therein a rod 52 on which 1s
mounted an exteriorly screw-thresded sleeve
44 which works in a nut 46. Said nut has
extending therefrom an arm 47 which carries
at its end a carbon holder 48. The other arm
of the frame has journaled therein a screw-

- threaded shaft 45 which works 1n & nut 49,

10

ﬁnd said nut 49 also has extending therefrom |

“-gn arm 50 having at its end a carbon holder
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51. The rod 52 has fast thereto a thumb
piece 53 by which it may be turned. Sur-
roundjng said rod is a sleeve 54 also having a
thumb piece 55 secured thereto, said sleeve
carrying the gear 56 which is adapted to
mesh with 3 gear 57 fast on the shaft 45. By
operating the thumb pieces 55 and 53 sepa-
rately the carbons can be fed independently,
and by working them together, the carbons
may be fed simultaneously. This general
method of feeding the carbons is old and

forms no part of my present invention. The |

novel feature abott the lamp is its construc-
tion by which the thumb pieces for feedin

- the carbons are placed in front of the arc and

are therefore accessible at the front of the
projection apparatus.
It will be noted that the carbons are sup-

-ported at the eiid of arms and are, therefore,

situated considerably at one side of the
screw-threaded shafts. The rod 52 and
sleeve 54 are long enough to extend through
the front wall of the lamp house, as clearly
shown in I igs.1 and 6, so that the lamps may
be fed from in front and without the neces-
sity of reaching around behind the lamp
hoise, as is the case in many devices of this
class.

The lamp house is provided with the usual
door 60 in one side and is also provided with a
slot 61 in said side, said slot leading from
the door openini to the point where the stem
54 projects. This slot 61 is normally closed
by & cover 62 which is of the shape shown 1n
Fig. 11 and which is held in place by means
of guides 64. The object of making the
lamp house with the slot 61 is to facilitate
the removal of the lump. With the con-
struction herein shown this can be accoin-
plished by simply rem()vin% the cover 62 and
opening the door 60 and then detaching the
frame 43 from the yoke 41 and removing the
lamp through the door opening and the slot
61, said slot permitting the projected stem 54
to be withdrawn from the lamp house.

It will be noted that the feeding means for
the lamp and the pull 26 for shifting the nur-
rof 10 are locateg) on that side of the lump
house where the operator stands for insert-

ing the slides into the holder 7 or placing thoe |

objeets on the table 13. All of the mechan-
ism of the apparatus, therefore, 1s located on
the same side of the apparatus and is within
easy reach of the operator. -

67 designates a finder of any suitable or
usual construction through which the arc 1s
visible by the operator.

My device is stmple and compact initg con-
struction and can easily be changed from an
opaque projection apparatus to a transpar-
ent projection apparatus simply by manipu-
lating the pull 26 and shifting the mirror 10.

I have not illustrated herein all embodi-
ments of my invention, but have shown the
preferred embodiment only.

In the claims I shall refer to the source of
illumination as a lamp, and by this term 1
Fle}?n to include any device for producing
1ght.

Having described my invention what 1
claim as new and desire to secure by Letters
Patent 1s:— | .

1. In a projection apparatus, the combina-
tion with a lamp, of two objectives situated
at an angle to each other, a movable mirror
to reflect light from said lamp toward one ob-
jective, and a horizontal object-supporting
table in line with the other objective and in
position to be illumined by the lamp.

2. In a projection apﬁamtus, the combina-
tion with a lamp, of a horizontally-arranged
objective, a mirror to reflect the light from
sald lamp .toward the objective, a vertically-
arranged objective, a horizontal object-sup-
porting table beneath said latter objective
and in position to be illumined by the lamp.

3. In a projection apEaratua, the combina-
tion with a lamp, of a horizontally-arranged
objective, a mirror to reflect the light from
said lamp toward the objective, a vertically-
arranged objective, a horizontal object-sup-
porting table beneath said latter objective
and in position to be illumined by the lamp,
and means to move the mirror into and out
of 1ts operative position.

4. In a projection apparatus, the combina-
tion with a lamp, arranged to project a beam.
of light downwardly at an inclination, of a
horizontal object-supporting table adapted
to be illumined by said beam, & vertically-
arranged objective above said table, a mirror
above said objective, a second horizontally-
arranged objective, & mirror adapted to re-
flect said beam toward said objective, and

‘means to move the mirror into and out of

operative position.

5. In a projection apparatus, the combina-
tion with a lamp and a lamp house therefor,
of an objective, a mirror to reflect the light
from the lamp toward the objective, means
exterior to the lamp house for shifting the
hosition of the mirror, and means on the
same side of the lamp house for operating the
lamp. | |

6.
tion with an arc lamp, of a lamp house there-
for, means exterior to the lamp house at the
front of the arc for feeding said are, and an

| objective.

In & projection apparatus, the combina- -

o |

70

75

80

85

30

95

100

105

110

115

120

126

130



10

15 the lamp, of a lamp house having a door- |

.

7. In a projection apparatus, the combina-
tion with an arc lamp comprising carbon
holders and a projecting stem for feeding said
holders, of a lamp house therefor, said lamp
house having a door-opening in one side and a
slot extending therefron to an adjacent side,
sald slot being parallel to and in line with the

projecting stem whereby the lamp may be

removed bodily from the lamp house through
sald door-opening and slot. *
8. In a projection apparatus, the combi-
nation with a 1a,mp meluding carbon holders
and a projecting stem for feeding the carbon

holders, said stem being situated in front of

$08, 580

opening in the side and aslot extending there-
from toward the front thereof parallel with
the stem of the lamp whereby said lamp ma

be removed from the lamp house througt

sald door-opening and said slot, and means to 2¢

removably sustain the lamp in the lamp

- house with the end of the stem exposed at the

front side of the lamp house.
In testimony whereof, 1 have signed my

name to this specification, in the presence of 25

two subscribing witnesses. ;

EMORY W. GOODRICH.

~ Witnesses: | -
Loyprs C. SMITH,
MarcARET A. DUNN.
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