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ST Fa aZZ w?mm mf may cancem : _
© . -DBe it known that I, LOUIS LLON THUR-“
S _-.:"31““* E, a citizen of the Umted States, resid- |

. ing at Jamestown, county of Chautauqm
SRR+ -;111{1,&:11@ of \Tew York, have invented a

_._":'10 and exact description. |
=~ Theinvention relates to mnchmes for pro-—-
Jectmﬂ moving pmtures and is an mprove- -
mm*mg picture
o ~ mechanism, as shown in my applmfrtmn Se- |

15 rial- Vtunber 466,988 ; and the object of the |
T pwv:de first, a-
- shutterless moving. picture mechamsm which

40
©view of the film gunide slmwmg the arrange-
. ment and CGIlStI'uCtlﬂ-ll of the same with the |

- central opening through' which the pictures

| o 1'_'31‘& pm]ected and Ifig.

T ‘therein.

UN ITED STATEb PATENT .FFICE

Hrifass s ppespies foppr-a

LOUIS L THURSTONE OF JAMESTDWN NEW YORK

. -;f MACHINE FOR PRODUCING FLICKERLESS MOVING PICTURES

98 904

S | Speclﬁcatmn uf Letters Patent
Apphcatmn ﬁled May 20 1909

Patented J an. 31 1911
Serlal Nu 497 147 o

.",-11011 *md useful Machmc for Producmfr

wrtth the
cleal 'y

- ;tollmunw ﬂken 111 connectmn
accompanying dmwmgs, 1s a ful]

~ment upon my former

plesent LIProvi ement 1s to

- 1iore pelfeetly pro]ects the movi

intermittent movement thereb

~perforations and prov 1d1ng an - ‘le(}]lltB]y

- Hickerless hvmg picture on the screen by
. maklng the picture continuous instead of |
. “‘*0 intermittent;

by its particular detail of the. picture.

In the drawings Flgure. 11s a sectlonal'
. view of the lamp house showmg the ar-
39 ranﬂ*ement of the projecting mechamsm 8
Dol ]:‘lﬂ" 21s a flmgram showing the manner in
_,_.-_*:_whmh the projection of the contmnous]y}_

”'.Hmmrmg film 1is accomphshed Tig. 8 15 a |
pmtlon of an ordmar} pic- |

plan view of a
ture h]m record. Tig. 4 is a perspective |

~Fig. 6 is a

_;=¢-‘1me
- the: 5uppp1tq for the revolving mirrors. as

i'_;.jf-_-'T-_}___tlu,y incline toward one ‘another and show-
. ing the slot cams encircling

snpports which cams ﬂwe t1e axial move-=

5 .ment to the revolving mirrors. - Fig. 8 is a

< tional view of the ﬁlm guide with the film
L ~side elevation partly
I sectmn the mirrors at line X X in Fig.
IR showmg the arrangement of the revalvmg
o Iirr ors and the ‘mechanism for revolving the
Tig. 7-is a side elevation showing

_ —m"mﬂ—.— _—I—l— .

plctures-_=

o upon the screen; second, to PI‘O‘U§L mecha-
S -"_'-20 nism to reduce the v1blatmn in the moving
R p]CtllI‘ES by pI‘OVlleO‘ a rotary instead of
-an intermittent reﬂectlnrr mechanism, ‘whmh Al
- rotary mechanism allows an absolutelv uni-.
- form movementof the film instead of the
’7ﬁ];25 usual
~  greatly reducing the wear. upc}n the film

{and ruin the film.
every point. of the picture on

~the screen bémg cnntmuousl) 111ummatedg;

1

| light 16
9 18 a crosswise sec-

“one roll to. the other.
guide 59 is

proj jected,
more than two plctures.
“The numeral 15 mdlcates a box or lamp

imounted on

gear showmﬂ' the support for ‘the mirrors.

I'w' 9 isa plan view of the three sector |

sh‘lped mirrors which are revolved upon'
60 .

dlﬂelent planes by the same mecuanisi.

b:umlal numerals lefer to correapondnw

parts in the several views.

The numeral 10 mdwates the C{)Ilflllll()llbj*

11(.111143 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 1-_L f(}l uniformly movmg said film from

made, as shown in Fig. 4 for
film 10-to pass through.

place the open

~The

Accordmcfl “the con-

tracted edges 62 are arranged

guide 59 thmugh which the pictures are
and pleferably extendmg over

lmme which has suitable supports. A light,
-preferably 4an are light 16 1s adj usta,bly

condensing and for rendering the" ‘rays from
‘parallel are suppo

The ends 60 curve
toward the rolls 13 and 14, the length of the
guide 59 being: sufficient to
~ends G1. opposite the rolls 13 and 14. |
edges 62 of tube 59 are contracted so as

to ﬁt fairly clﬂsely upon the edges of the
film 10 vet allowing said film edgeq to slide
-through while the sides of the central por-

tion 63 of the tube are sufficiently far apart
L to preclude the possibility of the central .

| picture portion 64 of the film 10 ever com- -8
Y | Ing in contact with the inner sides of the
‘guide 59. It is apparent that ¢
picture portion 64 ever rub against the side
‘of the guide it would scratch the p}ctures

~centrally
| lengthwise and fit so closely on to the edges
| of the film 10 that the central portmn 64,
will never be in danger of marring.
‘opening 65 is provided in the center of

An

65

.\ thm ﬂat tubuhr | -

e ..

hould the

85
90

05

a support 17. Lenses 18 for

orted in smtable,i bb'
} supports within bt}x 15 so that the light from ~”

~the are light 16 passes through Sald lenses.

| lenses: m

me view c:f the cy]mdrleal cap and bwel '

| Film 10 passes through box 15 before said -
guide 59 so. that said llght passes
“through %ald filmi to a statmnary mirror or .. .
| forty-five degree prism 19. e
1. then- reﬂected from:mirror 19 into the rev-
-:_Tohlbly mounted mirrors 20 and by mirrors =

1 20 1nto the opposite angled revolubly mount- -

each of said

‘The light is °° |

ed mirrors 21 and from said mirrors into .

the stationary mirror or prism 22 and thence_. 1] 0w
-“'out through ob]ectlves 23 to the screen. -

1[ 1S appalent that in nrder to allow i



25 ¢

10
15

20

30

“means for applying power thereto
outer end of cap-30 supports a rmg 38 which
gear 39.  Ring 38 is
~ mounted upon the outer end of cap 30 by
~ means of
- Within ring 38 the sector sheped mirrors
' 41, 42, and 43 are mounted upon suitable

85

40

- for the support of each of the three sector
‘This arrangement of rods
44 allows of an exact adjustment of both

43 ‘shaped mirrors.

'umferm movement of the ﬁlm 10 and pro-_:_'_'
1ect an absolutely flickerless single ray from |

ht 16 through a series of pictures, 1t 1s
essentml 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 a.rranged,

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

head has the cam slot 29 extendmg 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-bearmgs

31. A ring 32 has a re-
taining nut 83 and a ‘raceway on its upper

end being screwed into the lower end of |

'30 which arrangement provides for the |
nism is as follows:

3ustment of both of the.ball-bearings.

Cap 30 is revolved by means of a shaft 34,
" 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 |

iii bevel gear 36, which: bevel gear 36 1s | &
lindrical cap 80 around the slot cam head

revolved by means of crank 37, end suitable

has thereon a bevel

arms 40 at suitable distances.

. 'jthreaded 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 allewmg two rods

~ “of the supporting rods 44 for each mirror

50

85 .

so that its exact angle may be adjusted. It
is-apparent that the three mirrors will be |

fixed in their positions within ring 38 -upon

"cap 80 and will turn with the said cap and
~ that the light will be reflected consecutively

from one to another in the manner herem-
after set forth: g |

Cylindrical .caps SO-and 03 each have a

: 'lengthwme slot 46 in one 51de to’ receive

~ therein a slot:
-as follows: A plate 48 is proﬂded which ex- |

. 60

pin 47 which is constructed

tends from. one bolt 44 to the adjacent bolt
on opposite sides of slot 46 -and is clamped

~thereto by /means: of a suitable clamping

plece 49 and screw- bolts 50..

held |

in a cap 30 and connected too'ether y the

65 ba,r or plate 48. Plate 48 hes a hole through

28 within bracket 25, Whmh tubular.

"The
'the mirrors will be

gear 39 wlnch revolves gear !
Tar cap 53 on .the slot cam head 58. “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
18 1epre¢;ented by the lme b. - This ray is re- |
flected 1n the large mirror or forty-five de- - -
| gree prism 19 in the plane g. Mirror 19 ex-

| The posts 44
of each individual mirror are slidingl

'9'3'2-,9'04 '.

1ts center te recewe the threeded end ‘of

slot pin 47 and is secured thereto by suit-
‘able nut.
-vided W1th a revolubly mounted roller 51,
~which is adJusted by means of an end screw
52'upon pin 47, so as to take up the wearin

The inner end of pin 47 1s

slot 29.
'A similar trlple set of sector shaped mit-

,-rors 41, 42, and 43 are provided in the op-
posite’ reveluble reflector 21.
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-

‘Reflector 21

pro-

70

75

.80

ings 31 upon slot cam head 27, also having

1 an adjusting 11110' 55 for the ball bearmfﬂ;

A cam slot 54 is prewded in head 58. The

only difference in the constructmn between

the two revoluble miarrors 1s that slot cam

head 58 is not necessarily tubular as head

85 .

27, since mirror 56 is turned by .the bevel

gears 39 and 57 so that shaft 3~L tmns both

mlrrors
‘The oper ation of the pr OJectmtr mecha-

27; the slot cam head 27 being stationary,

movement as they are rotated amund 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
57 on the cmm-

90

The light 1s projected
“as hereinbefore descr;lbed and the action of
the reflecting mirrors is shown.in the dl‘l- |
gram i Flg 2. Their operation consists in
the revolution of the shaft 34 by means of
ear 36 and crank 37 which shaft turns ey-

given a shght axial

100

tends vertmally over about two and one-half .

pictures.

it 1s again reflected to a horizontal

ane ¢’ which agam

-1Noves 1e1t1cally downward at a uniform
speed and the mirror in the plane ¢ moves
in the slot cam in the direction of the arrow -
-7 along the axis ¢ of shaft 84; the mlrrer e’
moves 1n thede'ECthIl of the arrow 7’ along.
“The’ magmtude ef the move

"the ams .

After being reflected in the mir-
ror 19 in the plane g, the ray b continues.in
“a. downward vertical path to a segment of . .
" the revoluble mirror 20 in the plane ¢ ’nherﬁ‘ -
at
‘meeting the opposite segment of the revolu- "'

{ ble mirror 21 in the p?

{ reflects it to a vertical path and finally 1t 1s
reflected 1n the mirror or prism 22 in the
plane % to a horizontal p.}th to the objective

23 and- then to the screen. The film 10

120

125

130'




. when the film moves uniformly downward a |

- the drawing the central ray 5’ 1s reflected |
“in the mirrors in planes ¢ and ¢ and ¢’, the’

15

20

- resented by

are shifted a distance

10 in the direction shown by the arfows. The |

982,004

“ment of the two mirrors ¢ and ¢’ is the same

in equal intervals of time, and is such that

distance %, the planes of the mirrors ¢ and e’ .]
. k-
oV 2

1
i

result of this is that when the film has
moved downward a distance & as shown 1n

latter two having meved to the planes 4 and
d’ respectively in such a manner as to be re- |
flected continually in the sanme point in the
mirror A 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 pieture which are rep-
letters a, a’, ¢, ¢’ respectively.

Tt is evident that owing to this movement of

20

30

necessary to have a second set of mirrors to |

‘second set of-mirrors must enter the beam of
light at an elevation identical with the
a5

the mirrors in planes ¢ and " the finally
projected picture will appear absolutely sta-
tionary in spite of the fact that the film 1s
continnally 1n uniform movement.

- It is natural that when one set of mirrors
in planes ¢ and ¢’ have moved axially a suit-
able. distance rveflecting one picture, 1t 1s

reflect a new picture to the “sereen.. This

starting point .of ‘the first set of mirrors.

This is accomplished by withdrawing the

. mirrors:in plapnes 4 and d’ laterally, and

40

simultaneously introducing, in a direction |
perpendicular to-thé plane of the paper, a

second set’ of mirrors which enter the beam

of light in the planes ¢ and ¢’ and are-moved

~ through- thé same planes and in a manner

45

~ taneously and not successively, which might
‘be supposed. The method of accomplishing
 this movement of the -mirrors 1s to mount

55

~ being accomplished by means of two cams.

- %0 three mirrors 41, 42 and 43 which make up |

corresponding to the preceding set of mir-

~ rors. When edch pair of mirrors has re-
flected its picture from the film it has moved
" to the planes ¢ and 4’ in which planes the
- last edges of the mirrors leave the beam. It
is evident that the lateral’ Eiperpe'ndicﬁlar_ to
~ the -paper) movement, an

rows j and §/) movément take place simul-

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

- each of the revolving mirror heads 20 and 21

65

‘are constantly

passing into and out of the
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 '

slotted cam heads angularly placed with re-

8

‘when the beam of light is exactly on the

dividing line between the two mirrors, This

it will be recognized is only for an 1nstant

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

70

|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,
except, as ir

75
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. _

9. 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 €0
and out of the path of said beam of light.

3. In a device of the character described,
means for producing a beam of hght, 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. |

described,

4, In a device of the character
a slotted cam head, a reflector rotatably 100
mounted on said slotted cam head, "and
means for turning said reflector. -
5. In a device of the character described,

8¢

95

spect to each other, reflectors rotatably
mounted -on each of said slotted .cam heads,
and means for rotatably moving said refiec-

105

‘tors on said cam heads.. -.

6.-In a device of the character desarib_&d,i

slotted cam heads inclined toward one an- 110

“other, compound reflectors rotatably mount-
1 ed on each of said slotted cam heads, inter-

meshing gear teeth on said reflectors, and
means for turning said reflectors. o

115 -

7. In a device of the character described,

“a tubular bracket, a slotted camhead 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 120
iflﬂr arotatably. moving said cap on said cam
head. = -
8. In a device of the character described,
a tubular bracket, a slotted cam head adjust- .,
ably mounfed in said tubular bracket, a cap 25
rotatably mounted on said slotted cam heat£ '
& 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, 130



] §

10

io
a base, a tubular

3

substantially as and for the pui'pose speci-
fied. ' | | B | '
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.caimn
head, a roll on said cap engaging said slotted
cam, screw rods on said

rods, a shaft extending vp 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. S

toward one another and attached to said

: cap, sector shaped
mirrors adjustably mounted on said screw

10. In a device of the character tiescribed, | Witnesses :
pair of brackets inclined | -

982,004

base, a slntfed cam head,adjustably mounted
in each of said tubular brackets, caps rota-

tably mounted on-said slotted cam heads 2o

with ball-bearings, rollers:on sald caps en-
gaging said slotted cam, threaded rods

mounted in said caps, mirrors mounted on
sald 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-testimony whereof I have

signed my

name to this specification in the presence of

two subscribing witnesses. |

L. L. THURSTONE.

Jarep T. Newaax,
IFLora M. HARNEY.




	Drawings
	Front Page
	Specification
	Claims

