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Cnew and useful  Machine  for Producing -
Flickerless. Moving Pictures, of which the |

~ UNITED STATES PATENT OFFICE.

LOUIS L. THURSTONE, OF JAMESTOWN, NEW YORK.

982,904,

* Specification of Letters Patent.

 MACHINE FOR PRODUCING FLICKERLESS MOVING PICTURES.

T * Application filed May 20, 1909, Serial No. 497,147.

Toall whom it may concern: | 3

~Be it known that I, Lovuis LEox Ti-n;R—
STONE, a citizen of the United States, resid-

ing at ‘Jamestown, county of Chautauqua,:

and” State of New York, have invented a

+ following, taken in connection with  the
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accompanying drawings, is a -full, -clear,

and exact description. -

- The invention relates to machines for pro--
jecting’ moving pictures and is:an improve- |

ment. upon . my  former moving picture
mechanism, as shown in my application, Se-
rial-Number 466,988; and the object of the
present improvement is to provide, first, a
shutterless moving picture mechanism which
more perfectly projects the moving pictures

upon the screen; second, to provide mecha- -

nism to reduce the vibration in the moving

pictures by proyidiiig ‘a rotary instead of

an intermittent reflecting mechanism, which

rotary mechanism allows an absolutely uni-
form movement.of the film instead of the-

usual intermittent movement, thereby

greatly reducing the wear upon the film-

perforations and providing an absolutely

~flickerless living picture on the screen by

30

making thé picture continuous instead of
intermittent, every point of the picture on

the screen béing continuously illuminated

by its particular detail of the picture.
In the drawings Figure 1 is a sectional
view of the lamp house showing the ar-

3% rangement. of the projecting mechanism.
Fig. 2 is a diagram showing the manner in

- which - the projection of the continuously
-moving film is accomplished. Fig. 3 is a

40

plan view of a portion of an ordinary pic-
ture film record. Fig. 4 is a perspective

view of the film gnide showing the arrange-’

- ment’and construction of the same with the
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ccentral opening through which the pictures
are projected; and Fig. 5 is a crosswise sec-
tional view .of the film guide with the film
therein. Fig. 6 is .a side elevation partly
in section, the mirrors at line X X in Fig.

‘9 showing the arrangement of the revolving
- mirrors and the mechanism for revolving the
same. Fig. 7 is a side elevation showing’

the. suppprts for the revolving mirrors. as
they incline toward one another and show-
ing the slot cams encircling each of said

supports. which cams 'give the axial move-

ment to the revolving mirrors. Fig. 8 is a
plan view of the cylindrical eap and bevel

-ends 61 opposite the rolls 18 and 14.

gear showing the support for the mirrors.
Fig. 9 is a plan view of the three sector
shaped mirrors which are revolved upon
different” planes by the same mecunanisny, -

Similar numerals refer to corresponding
parts in the several views. .
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The numeral 10 indicates the continuous -

‘ picture film which has the spaced perfora-

tions 11 along the edge for the purpose of

_engaging the film cogs 12 on the rolls 13

and 14 for uniformly moving said film from
one roll to the other. - A thin flat tubular
guide 59 is made, as shown in Fig. 4 for
film 10-to pass through. = The ends 60.curve
toward the rolls 13 and 14,.the length of the
guide 59 being sufficient to place the O}J‘gn
The
edges 062 of tube 59 are countracted so as
to fit fairly closely upon the edges of the
film 10 yet allowing said film edges to slide
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through; while the sides of the central por-

tion 63 of the tube are sufficiently far apart

~to. preclude -the ‘possibility of the central 50

picture portion 64 of the film 10 ever com-

g in contact with the inner sides of the

guide 59. Tt is apparent that should the
picture portion 64 ever rub against the side
of the guide it would scratch the pictures
and ruin the film. Accordingly the con-
tracted edges 62 are arranged centrally

lengthwise and fit so closely on to the edges

of the film 10 that the central portion 64
will never be in danger of marring. An
opening 65 is provided in the center of
guide 59 through which the pictures are
projected, and preferably extending over
more than two pictures. ‘

The numeral 15 indicates a box -or lamp
house which has suitable supports. A light,

preferably an arc light 16 is adjustably
‘mounted on a support 17. Lenses 18 -for
:condensing and for.rendering the rays from

light 16 parallel are supported in suitable

-supports within box 15 so that the light from
«the arc light 16 passes through said lenses.
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Film 10 passes through box 15 before said
lenses in guide 59 so. that said light passes

through said film to a stationary mirror or
forty-five degree prism 19. The light is

105

then reflected from mirror 19 into the rev-

olubly mounted mirrors 20 and by mirrors
20 into the opposite angled revolubly mount-

ed mirrors 21 and" from said mirrors into -

the stationary miirror or prism 22 and thence
out through objectives 23 to the screen.

110

Tt s apparent that in order to allow & -




uniform movement of the film 10 a'nd‘pro-
i'ect an absolutely flickerless single ray from

- light 16 through a series of pictures, it is
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essential that the deflecting mirrors shall be
placed . upon different planes and move from
one plane to another in order to accom-
plish this projection—the rotatable mirrors
20 and 21 are provided for this purpose, and

the rotating mirror mechanism is arranged

in the following manner: A firm base 24 is
attached to the bottom of box 15 upon which
a tubular pair of brackets 25 and 26 are at-
tached by means of suitable screw bolts,
which brackets incline toward one another
at an angle of ninety degrees. A tubular
cam head 27 is securely fastened by a suit-

able key 28 within bracket 25, which tubular.

head has the cam slot 29 extending around
the same. A cylindrical cap or outer casing
30 is revolubly mounted on the outer end
of cam head 27, preferably by means of suit-

-able_ball-bearings 31. A ring 32 has a re-

- 25

taining nut 33 and a ‘raceway on its upper
end, being screwed into the lower end of

cap 30 which arrangement provides for the

adjustment of beth of the.ball-bearings.

. Cap 80 is revolved by means of a shaft 34,

30
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which extends up through plate 24 and tu-
bular cam head 27 to cap.30. The lower end

of shaft 34 has a bevel gear 35, which meshes

ini bevel gear 36, which- bevel gear 36 is
revolved by means of crank 87, and suitable
means for applying power thereto. The

.outer end of cap 30 supports a ring 38 which

has thereon a bevel gear 39.  Ring 38 is
mounted upon the outer end of cap 30 by

- means -of arms 40 at suitable distances.
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Within ring 38 the sector shaped mirrors

41, 42, and 43 are mounted upon suitable

threaded rods 44 which rods are adjustable
- by screw.threads in the upper end of cap 30
in holes 45, as shown in Fig. 8, there being.

six of the rods 44, thus allowing two rods

. for the support of each of the three sector
shaped mirrors. This arrangement of rods -

- 44 allows of an exact adjustment of both
* ‘of the supporting rods 44 for each mirror

50

so that its exact angle may be adjusted. It

is-apparent that the three mirrors will be
fixed in their positions within ring 88 upon

.cap 30 and will turn with the said cap and

-’85

that the light will be reflected comsecutively
from one to another in the manner. herein-
after set forth: ' :
" Cylindrical caps 30

therein a slot ‘pin 47 which is eonstructed

‘as follows: A plate 48 is provided which ex-

60

tends from. one bolt 44 to thé adjacent bolt
on opposite sides of slot 46 -and is clamped
thereto by /means of a suitable clamping
piece 49 and screw-bolts 50.. The posts 44

- of each individual mirror are slidingly held

65

in a. cap 30 and connected together' by the

bar or plate 48. Plate 48 has a hole through

-slot pin 47 and is secured thereto by

_ dri 30 and 53,“‘.Jeach have a,
" lengthwise slot 46 in one side to receive:

23 and then to the screen.
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its. center to recelve the threa.ded" end"pf
suit-

able nut. The inner end of pin 47 1s pro-

vided with a revolubly mounted roller 51,

which is adjusted by means of an end screw
52 upon pin 47, so as to take up the wear'in
slot 20.- -~ - _ .

A similar triple set of sector shaped mir-
rors 41, 42, and 43 are provided in the op-
posite revoluble reflector 21. . Reflector 21

70

75

1s constructed exactly similar to reflector 20 .

with cap 53 and ring 56, having a bevel gear
57 which meshes in bevel gear 39, and hav-
ing ball-bearings  which are adjusted upon
the slot cam head 58 the same as ball-bear-
ings 81 upon slot cam head 27, also having
an adjusting ring 55 for the ball-bearings.
A cam slot 54 is provided in head 58. The
only difference in the construction between
the two revoluble mirrors is that slot cam

“head 58 is not necessarily tubular as head

.80
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27, since mirror 56 is turned by .the bevel

gears 39 and 57 so that shaft 34 turns both

mirrors. : _ v
'The operation of the projecting mecha-

‘nism is as follows: The light is projected
-as hereinbefore described and the action of

the reflecting mirrors is shown.in the dia-
gram in Fig. 2. Their operation consists in

‘the revolution of the shaft 34 by means of

gear 36 and crank 37 which shaft turnscy-
lindrical cap 30 around the slot cam head
27; the slot cam head 27 being stationary,
the mirrors will be given a slight axial
movement as they are rotated around the

cam, the latter being computed from the size

of the pictures used, the radius of the mirror
employed and the number of mirrors ‘on
each shaft. The revolution of cap 30 turns
gear 39 which revolves gear 57 on the simi-
lar-cap 53 on the slot cam head 8. The

-preferable size of each picture on the film
.10.is about three-fourths inch high and one
‘inch wide, the central ray from the picture.
is represented by the line b. - This ray is re-

flected in the large mirror or forty-five de-
gree prism 19 in the plane g. Mirror 19 ex-
tends vertically over about two and one-half
pictures, After being refléected. in the mir-
ror'19 in the plane g, the ray & continues.in
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a. downward vertical path to a segment of .
the revoluble mirror 20 in the plane ¢ where .

it is again reflected to a horizontal path

meeting the opposite segment of the revolu- _

ble mirror 21 in the plane ¢’ which again
reflects it to a vertical path and finally it is

120

reflected in the mirror or prism 22 in the -

plane % to a horizontal path to the objective

~moves vertically downward at a uniform
_speed and the mirror in the plane e moves
in the slot cam in the direction of ‘the arrow
-7 along the axis ¢ of shaft 84; the mirror e’ -
moves 1n thedirection of the arrow j" along
“the axis ¢". ‘The magnitude of the move-

The film 10
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‘ment of the tivo mirrors.e¢ and ¢’ is the same’

in equal intervals of time, and is such that

" when thé film moves uniformly downward a

10
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distance %, the ‘planes of the mirrors ¢ and ¢’
are shifted a distance '
‘ n

a2

in the direction shown by the arfows. The
result of this is that when the film has
moved downward a distance % as shown in
the drawing the central ray b’ is reflected

“in_the mirrors in planes ¢ and ¢ and e’, the’

latter two having moved to the planes d and
d’ respectively in such a manner as to be re-
flected continually in the same point in the
mirror 4 and to constantly occupy the same
final direction and position when reaching
the objective. The same is true of the rays
from the edges of the picture which are rep-

_resented by letters a, @', ¢, ¢’ respectively.
y 3 ) p y

It is evident that owing to this movement of
the mirrors in planes ¢ and ¢’ the finally
projected picture will appear absolutely sta-
tionary in spite of the fact that the film is
continually 1n uniform movement:

It is natural that when one set of mirrors
in planes ¢ and ¢’ have moved axially a suit-
able. distance reflecfing one picture, it is

~necessary to have a second set of mirrors to

veflect a new picture to the ‘sereen.. This
second :set of mirrors must enter the beam of

“light at an elevation identical with the
35

starting point .of ‘the first set of mirrors.
This is accomplished by withdrawing the
mirrors:in planes d and d’ laterally, and
simultaneously” introducing, in a direction
perpendicular to:the planie of the ﬁaper, a
second set’ of mirrors which enter t

of light. in the planes ¢ and ¢” and are.moved

. through thé same planes and in a manner

45

corresponding to ‘the préceding set of mir-

- rors. When edch pair of mirrors has re-

flected its picture from the film it has moved

* to the planes d and d’ in which planes the
- last edges of the mirrors leave the beam. It

- is evident that the lateral (perpendicular to |
" the paper) niovement, an

the axial (ar-
rows j and §) movement take place simul-

. taneously and not successively, which might

be supposed. The method of accomplishing

- this niovement of the mirrors is to mount

55
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© _each of the revolving mirror heads 20 and 21
are constantly passing into and out of the

65

three mirrors on each of two cam heads 27
and 58, to revolve the mirrors about, their
respective axes % and ¢ and thus aceomplish
the lateral movement, the axial movement
being accomplished by menns of two cams.

"It should always be understood that the

three inirrors 41, 42 and 48 which make up

beam or beams of light and that only one of
said segments or mirrors 41, 42 or 43 is'in
the path of light at the same instant except

e beam

a8

when the beam of light is exactly on the

dividing line between the two mirrors, This
it ‘will be recognized is only for an instant
as the beam passes from one to the other. It
is therefore apparent that the segments of
the mirrors, as, for example 41 of each of the
mirror heads 20 and 21, are simultaneously
in the beam of light and that two pairs of
mirrors in said mirror heads 20 and 21 are
always out of the path of the beam of light,

75

except, as above stated, when one pair is

entering and another.emerging from said
beam.

I claim as new: o

_1. In a device of the character described,
a reflecting mechanism consisting of a plu-
rality of plane reflectors, means for revolv-
ing said reflectors, and means for moving
each reflector in parallel planes.

2..In a device of the character described,
means for producing’ a beam of light, re-
flectors angularly placed with relation to
each other and each having seVeral reflecting
surfaces of mutually different elevations, and
rotatable means for moving said mirrors into
and out of the path of said beam of light.

3. In a device of the character described,
means for producing a beam of light, a re-
flector in the path of said beam of light com-
prising plane mirrors having different ele-
vations with respect to each other, and rota-
table means for moving said mirrors into
and -out of said beam of light.

4. Tn a device of the character described,
a slotted cam head, a reflector rotatably
mounted on said slotted cam head, and
means for turning said reflector.

5. In a device of the character described,

' slotted cam heads angularly placed with re-

spect to each other, reflectors rotatably
mounted -on each of said slotted cam heads,

and means for rotatably moving said reflec-
“tors on said cam heads.. o
6. In a device of the character described,

slotted cam heads inclined toward one an-
other, compound reflectors rotatably mount-
ed on edch of said slotted cam heads, inter-
meshing gear teeth on said refléctors, and
means for turning said reflectors. Lo

7. In a device of the character described,

a tubular bracket, a slotted cam head adjust-
ably mounted in said tubular bracket, a ca

rotatably mounted on said slotted cam head,
a.roll on said cap engaging said slotted cam,
sector shaped mirrors on said cap, and means

8¢
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for rotatably movirng said cap on said cam -

head. _ :
8. In a device of the character described,

a tubular bracket, a slotted cam head adjust--
“ably ountéd in said tubular bracket, a ca.(f
?

rotatably mounted on said slottéd cam hea.

2 roll on said cap engaging said slotted cam,
screw rods on said cap, sector shaped mirrors
adjustably mounted on said screw rods, and

means for turning said cap on said cam head, :

125

180
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substantially as and for the pufpose speci-
fied. ' '

9. In a device of the character described,

“a tubular bracket, a tubular slotted cam head

adjustably mounted in said tubular bracket,
a cap rotatably mounted on said slotted cam
head, a roll on said cap engaging said slotted
cam, screw rods on said cap, sector shaped
mirrors adjustably mounted on 'said screw
rods, a shaft extending up through said base

and tubular slotted cam head to turn said |

cap, and gearing and a crank for turning
said shaft, substantially as and for the pur-
pose specified. T v '
10. In a device of the character described,
‘a base, a tubular pair of brackets inclined
toward one another and attached to said

982,004

base, a slotted cam head.adjustably mounted
in each of said tubular brackets, caps rota-
tably mounted on- said slotted cam heads
with ball:bearings, rollers:on said caps en-
gaging said slotted cam, threaded rods

mounted in said caps, mirrors mounted on

said. threaded. rods on said caps, intermesh-

ing beveled gears on said caps, and suitable

means for turning one of said caps, substan-

‘tially as-and for the purpose specified.

In ‘testimény . whereof I have signed my
name to this specification in the presence of
two subscribing witnesses, :

» L. L. THURSTONE.

Witnesses: _ v
Jarep T. NEwaax,

Frora M. Harney.
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