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This invention >has general reference to lens

changing and compensating focusing mecha-
nisms for motion picture cameras.

Motion picture cameras are ordinarily eqmpped
with a plurality of photographic lenses of dif-
fering focal lengths for use under varying ecir-
cumstances, and these lenses are sometimes car-

_ried on a rotatable lens turret mounted on the

head of the camera and operable to bring any
selected lens into alinement. with the photo-
graphic aperture, or there may be provided a
single lens holder permanently alined with the
vhotographic aperture and adapted to .remov-
ably receive the lens called for by the instant
occasion, In either case, as is well known, the

lens focusing mechanism or focusing scales must

be designed to compensate for the different focal

length lenses used in the camera, since the dis- .

tance a given lens must be moved in focusing is
determined by the focal length of that lens.

‘Means have accordingly been provided in the

prior art for adjusting the velocity ratio between
the manual focusing member and the movable
lens - mount for the purpose of compensating these °
differences, so that by bproperly adjusting the
focusing mechanism each time a lens change is
effected, a fixed range of movement of the manual
focusing member along a fixed distance scale is
made to serve for g1l lenses.

It is one object of the present invention to pro-

“vide an improved focusing mechanism of the

type having compensating adjustment means for
varying its velocity ratio to correspond with the
various focal lengths of lenses to be used.

" Broadly, it is immaterial to this aspect of the in-

vention whether the camera is of the lens turret
type, carrying a plurality of lenses, or of the sin-
gle lens holder type, as the present focusing
mechanism is adaptable to either situation.

It is another important object of the inven-
tion, however, -to- provide automatic’ means for
accomplishing the focusing mechanism compen-
sating adjusting each time a different lens is
placed before. the photographic aperture. In
this aspect the lens turret form' of camera is
primarily, though perhaps not essentially, in view.

The invention itself will best be understood

from the following detailed description of a.

present illustrative embodiment thereof, refer-
ence for this purpose being had to the accom-
panying ’drayvings,' in which:

Figure 1 is a side elevation’ of a conventional

motion picture camera equipped with my inven-
tion;

.t P ‘l

(ClL. 95—45)

Fig. 2 is a side elevation of the camera shown
in Fig. 1;

Fig. 3 is a vertical longitudinal section taken
on line 3—3 of Fig. 2;

" Fig. 4 -is a horizontal section taken as indi-

cated by line 4—4 of Fig. 3;

Fig. 5 is a vertical detail section taken on line
55 of Fig. 4;

Pig. 6 is a detail section taken on line 6—$
of Fig. 3;

Fig. 7T is a vertical section taken on broken
line 1T—1 of Fig. 3;

Fig. 8 is a view to an enlarged scale, taken
from Fig. 3;

Fig, 9 is a section taken on line 9—8 of Fig. 8;

10

15

Fig. 10 is a detail taken as indicated by line

10—Ii0 of Fig. 8; and

the camera.

For simplicity of illustration the camera box
and magazine mounted thereon is only conven-
tionally illustrated, since these parts and the
mechanism within. may be of any suitable or
usual type. 'The invention in its present form
is particularly adaptable to the Mitchell type of
camera, which comprises a base, & lens turret
carrying head rising from the forward end there-
of, and a camera box slidable transversely on the
base directly behind the head, and the inven-
tion is here illustrated in connection with this
type of camera. It is to be understood, how-

ever, that this typification of the invention is-

merely illustrative of -rather than limitative on
the invention. )

In the drawings numeral [0 designates gen-
erally such a motion picture camera, comprising
base 1, head 12 rising from the forward end of
said base camera box 13 supported on base {1
immediately to the rear of head 12 and slidable
transversely on the base in ways 14, and film
magazine {5 mounted on camera box 3. Within
box 3 is the usual exposure aperture plate and
intermittent mechanism for moving the film P
past said plate, these parts not being illustrated
since they, may be of any conventional design.
‘When the camera box is positioned at the right
hand side of the camers base, as viewed from the
front (Fig. 2) the film P carried thereby is in
alinement with the photographic aperture A of
the camera head and is therefore in “taking”
position. . :

When the photographic lens is to be accurately
focused camers box 13 is moved transversely to
the left and an optical focusing tube, not shown,
is brought into alinement with aperture A and

Fig. 11 is a detail of a portion of the rear of
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" in making focusing adjustments.:

2

the photographic lens then in position before the
aperture. After focusing, the camera bhox is re-
turned to the photographing position of Fig. 2.

The camera base includes an upper horizontal
base plate 20 which supports camera box 13, and
vertical sides 2f and 22 integral with and de-
pending from plate 20. A bottom wall 23 is fas-
tened between the lower edges of side plates 21
and 22. At the forward end of base plate 20 is
a vertical head plate 25, said head plate being
immediately forward of the transversely mov-
able camera box. Mounted adjacent the for-
ward side of this plate 25 is turret-carrying head
casting 27. This casting is formed with a for-
wardly extending annular flange 28, within which
is rotatably taken a turret carrying ring 29. A
retaining ring 30 affixed to the outer end of flange
28 overhangs said ring 29 and confines it within
flange 28. The photographic lens turret 32, pro-
vided as shown with spaced photographic- lens
mountings 33, 34, 35 and 36, is mounted within
ring 29, and is non-rotatable with reference to
said ring but is limitedly extensible forwardly
from the ring from the retracted full line position
illustrated in Fig. 3. Although various mount-
ings to accomplish this purpose may be utilized,
I show a preferred mounting comprising a set of
four bearings, each embodying a bhearing bhall
31 retained between Iongitudinal V-shaped
grooves 3fa formed in bearing members 37 and
38 set into slots cut in the inner surface of ring
29 and the periphery of turret head 32, respec-
tively. Members 37 project as shown forwardly
from ring 29 in order to accommodate the re-
quired forward extension of the furret. Retain-
ing means, as pins 31b, 3ic and 31d may be pro-
vided to prevent loss of the balls. It will be evi-
dent that the turret is free to move on its axis
in and out of ring 29. It will also be evident
that the balls retained in the V-grooves of mem-
bers 37 and 38 key turret 32 against relative ro-

“tation within ring 28.

For the purpose of releasably locking the lens
turret accurately in the four positions of lens
alinement with the photographic camera aper-
ture A, I show the head flange 28 provided at
the top with a spring pressed locking plunger 140
adapted to be projected by a spring 111 into prop-
erly located apertures ii2 in the periphery of
turret carrying ring 29. The upper end of said
plunger has a finger piece {13 by means of which
it may be conveniently manipulated.

The lens turret has been described as freely
movable forwardly and rearwardly with reference
to the camera body, and in accordance with the
here illustrated form of the invention this bodily
movement of the turret is atilized in focusing the
photographic lenses, which are mounted in fixed
position on the turret. The lens focusing mecha-
nism is therefore connected directly to turret
32 for the purpose of moving it and the lenses
carried thereby bodily forwardly or rearwardly

In the present form of the invention, turret

32 has a hub 40 and a central axial bore &1, and.

is rotatable on a tube 42 within bore 41. Tube
42 has near its rearward end an annular flange
43 which is confined within an inwardly facing
annular groove 43a afforded by flanged ring 44
mounted in turret countersink 4la. The turret
is free to rotate on tube 42, but is prevented by
flange 43 and ring 44 from axial movement rela—
tive thereto.

Extending axially through the bore of tube 42
and through a bore 45 in wall 25 is a mounting

2,000,090
pin 46 having an enlarged head 48a received

within a countersink 46b in the.rear surface of
head plate 25. This pin may be fastened in place
as by screws 46c. .

A shaft 41 extends axially through pin 46 and
is arranged to move freely longitudinally of the
pin but is non-rotatable with reference thereto.
As-shown, shaft 47 and the opening threugh pin
45 may for this purpose be square in cross sec-
tion. The forward end of shaft 47 has an en-
larged flat head 47a which is of the same diam-
eter as turret boss 40 and faces against the outer
end thereof, as shown, and is affixed as by screws

47D to the end of tube 42 on which the turret is -

rotatably mounted. Tube 42, being fast to non-
rotatable but longitudinally movable shaft 47,
is thus fixed against rotation, but is arranged to
move and to carry the turret in a direction Ion-
gitudinally of ifs axis.” Between pin 46 and tube
42 is g gear sleeve 48 having at its opposite ends
conical seating surfaces 49 bearing against balls
580 confined between pin shoulder 51 and washer
52, the latter mounted on the forward end of
pin 46 and being set up by means of a nut 53
on the screwthreaded forward extremity of said
pin.

A screw connectlon is provided between gear
‘sleeve 48 and tube 42, Instead of utilizing con-
ventional screwthreads for this purpose, however,

I preferably provide a freely operable anti-fric- ¢

tion screw connection between these members.
For this purpose the exterior surface of slzeve 48
and the interior surface of tube 42 are cut with
corresponding spiral, V-shaped grooves 56 and
57, respectively, and placed in the spiral race-
ways thus afforded are bearing balls §8. In order
to give the screéw a comparatively long lead, dou-~
ble spiral grooves may preferably be provided, as
indicated. A ball cage 54 is preferably provided,
and serves to space the balls along the spiral
raceway. There is thus provided an anti-fric-

- tion screw connection between sleeve 48 and fube

42, and it will be evident that upon rotation or
sleeve 48, tube 42 and the lens turret mounted
thereon are screwed forwardly and rearwardly
with reference to turret mounting ring 29.

For the purpose of so rotating sleeve 48, said
sleeve has near its rearward end spur gear teeth
60 in mesh with rack gear teeth 61 of a member
62 lying betwaen turret head 32 and wall 25 and
accommodated within a recess 27a formed in
head casing 27 for horizontal movement trans-
versely of the camers (see Fig. 7). Said mem-
ber 62 has near its lower edge a horizontally ex-
tending dovetailed portion 63 which slides within
a dovetailed way 64 cut -in wall 25, as shown
clearly in Figs. 3 and 4. _

Member 62, which may be raferred to as a slide
member, is moved back and forth by a lever 10
which' extends rearwardly through camera base
{1, and which has a forwardly and rearwardly
‘adjustable vertical fulerum axis B—B. This Ic-
ver transmits motion to rack gear 61 from a rear-
ward slide member 19, which, is constrainzd to
~movement parallel to the movement of slide mem-
ber 62.  As shown, member 19 has for this pur-
pose a dovetail portion 80 slidable in a horizon-
tal dovetail way 81 which is parallel to the move-
ment of slide member 62. Although the lever

may be constructed in various manners, I herz

show'it'as a telescoping forward sleeve 71 and
rearward rod 12, the sleeve having fastened there-
in, as by pin 13, a forwardly extending rod 74.
The forward and rearward extremities of the le-

ver, that is, the forward end of rod 74 and the'
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rearward end of rod 72, are pivotally connected
by means of pins 15 and 18 to slide members 62
and 19, respectively. In the embodiment shown
the extremity of lever rod T4 extends through a
horizontal slot 25a in wall 25 and into a recsss
15¢ formed in the dovetail 63 of slide member 62,

and the pivot pin 15 is set into the dovetail, as.

clearly shown in Figs. 3 and 4.

Slide member 19 has affixed theretb & rack gear

82 meshing with a gear 83 which is mounted on
& shaft 84, said shaft being journalled in the
rear wall of a housing member 86 that closes the
rear side of the camera base. On the rear end of
shaft 84 is & manual operating arm or crank 81,

The adjustable pivot mounting for the lever

comprises a sleeve 90 within which lever sleeve Mis -

longitudinally slidable, and which sleeve 80 is ver-
tically trunnionied on axis B—Binslidecarriage$l.

Thus sleeve 90 is furnished with uppzr and lowar
trunnions 93 and 94 which are respectively rotat- -

able in carriage slide plate 95 and yoke 98 sus-
pended from said plate 95, in the manner clearly
shown in Fig. 6. ‘The arms of the yoke 96 are
laterally spaced on opposite sides of sleeve 85

to give the necessary clzarance for the required

angular swing of said sleeve with the lever. Plate
95 is of dovetailed cross section and slides longi-
tudinally of the camera, and of lever 70, in a
dovetailed way 97 cut in a guide plate §8 secured
to the underside of base plate 20. The means for
moving the fulcrum slide carriage with refzrence
to guide plate 98 will be described hereinafter, it
being sufficient for the present to note that sleeve

80 and its fulcrum mounting are shiftable by.

.movement of carrier plate 85 in guide plate 98.
From the foregoing it will be evident that oper-
ation of manual control arm 87 acts through gears
83 and 82 and slide member 19 to swing: lever 10

“  on fulecrum axis B—B, causing translation of rack

40

61 and rotation of gear 60 and sleeve 48 to pro-

- duce forward or rearward movement of the lens

[
[

60

75

turret. In this action lever sleeve Tl and lever
rod 12 have telescopic movement with refarence
to each other, and sleeve 71 has of course some
sliding movement within frunnion sleeve 4D.
Thus it will be evident that the two pivot connec-
tions 15 and 78 at the ends of the variablz length
lever 10 move in lines which are parallel to each
other. From this it will be seen that the amount
of movement of pivot 715.and hence of slide mem-
ber 62 will always be in direct proportion to the
amount of movement of slide member 19 and its
pivot connection T8 with the laver. The amount
of such movement imparted to slide member 62
by a-given movement of slide member 19, -how-

ever, obviously depends upon the position of the

lever fulcrum along the length of the levar, and
such an adjustment is utilized to vary. the velocity

ratio of the mechanism to suit various focal length

lenses. I have provided automatic means for ac-
complishing this adjustment in accordance with
rotation of the lens turret in bringing various
focal length lenses b2fore the photographic aper-
ture A of the camera, although- this provision will
ot be used in caseswherein the lend turret or
_some :similar movable lens carrier is not utilized,

as for instance where th2 camera is furnished

with but a 3ingle lens holder. ¥For this reason

the mechanism will first be considered without

regard to the automatic fulcrum adjusting means,

and for this purpose it is assumed that the ful-

crum carriage is to be moved in its guide manual-
ly. It will be obvious that suitable scales, cali-
“brated in focal lengths of lenses, may be pro-

3
vided to enable making this adjustment man-
ually. .

As previously stated, the direction of the ful-
crum, in the present illustrated form, is longi-
tudinal of the camera, and'is therefore perpendic-
ular to the parallel lines of movement of the
transversely movable slide members 62 and 18.

. Now there is obyviously one position for the lever

which is common for all positions of the fulcrum
along its line of movement, i. e., parallel to the di-
rection line of fulcrum adjustment movement, or,

in the present specific case, perpendicular to the .

lines of movement of slide members 62 and 79.
This common lever position, which is shown in
full lines in Fig. 4, is made the position for in-

finity focus, and at this commeon infinity position .

the rearward slide member 19 and manual oper-
ating member 81, and  also the forward slide
member 62 and turret driving gear sieeve 48 oper-
ated by the lever, as well as the turret itself, ob-

viously taks a common position for all positions

of adjustment of the lever fulcrum. Adjustment
of the position of the lever fulcrum when the
lever is in this described infinity position
(parallel to the direction line of fulerum adjust-
ment) thus serves simply to move fulecrum sleeve
99 longitudinally on lever sleeve T, without af-
fecting the pasition of the lever, and consequently
without altering the position of members 62, 48,
and the lens turret.

The lens turret is thus seen to have a fixed,
definite position along its axis for the described
infinity position of the lever. The photographic
objectives are then so mounted on the turret that
when the turret is in this fixed positicn for in-
finity focus, cach objective is located ahead of the
focal plane of the camera (the film) by a distance
equal to its own focal length.

Assuming the parts then to be in the full line,
infinity focus position represented in Figs. 3 and
4, movement of manual member 87 in a left-

handed direction, as viewed from the rear of the’

camera, causes translation of rearward slider
member 19 to move lever 10 toward the angular
position shown in dotted line in Fig. 4. This
causes forward slider member 62 to move towards
the right, as viewed from the front of the camera,
whereby its rack teeth effect lefthanded rotation
of gear 60 and sleeve 48, causing action through
balls 58 to screw outer tube 42 and the lens tur-
ret mounted thereon forwardly towards the ex-

10
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treme forward or close-up focusing position in- -

dieated in dotted lines in Fig. 3. And the amount
of this forward movement imparted to the lens
turret by a given movement of manual member
87 depends of course upon the adjusted location
of the lever fulcrum, as previously explained.

Thus by longitudinal adjustment of the fulcrum -

position of the lever member, the velocity ratio
between manual focusing member 87 and lens
turret 82 is varied, and if & fixed distance scale is
provided for the manual member (or for any in-

60

varisbly moving part of the mechanism between

the manual member and the lever), starting with
the common position for all lenses for infinity
focus and marked off at suitable distance inter-
vals on. down to “close-up”, then proper position-
ing of the fulcrum so adjusts the meéchanism that
full movement of manual focusing member 81
over this fixed range of positions from infinity to
close-up produces any total range of lens turret

movement required for ‘any focal length lens.’

For instance, I have here shown the rack gear 82

on rearward slider member 19 provided with an

indicator 88 which extends rearwardly through

(]
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and a properly calibrated distance-scale 99 is
provided on said rear wall for said indicator, as
clearly shown in Figs. 3 and 11.

As has been stated, the longitudinal adjustment
-of the fulcrum position may be accomplished
manually. I prefer, however, to provide means
for accomplishing the fulerum adjustment auto-
matically by virtue of rotation of the lens tur-
ret in bringing different lenses into alinement
with the photographic camera apertire A. For
this purpose, in the present embodiment, the tur-
ret carrying ring 29 is furnished with bevel gear

- teeth 100 which mesh with a bevel gear 104
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journalled at 102 on the camera base bottom 23.
The ratio of gear ring 29 to gear {01 is prefer-
ably one to ong, so that gear 101 makes one com-
plete revolution for one complete revolution of
the lens turret. The center of gear 104 is pref-
erably, directly under lever 10 when said lever is

" in.its right angle or infinity focus position (Fig.

4). The upper face of bevel gear 101 carries a
cam member {03 having & continuous, upwardly-
facing cam groove (03a, this cam member and
groove preferably extending entirely around the
center of gear 181 and closing on itself, as shown.
It will be noted from Fig. 4 that lever 18, along

“which the trunnion carriage 96 is slidable, twice

intersects cam groove 103a; the l1ower sleeve trun-
nion 94 is then provided with a follower bushing
105 which engages in the cam groove 103a at the
forward intersection of said groove by lever 10,
or in other words, between the center of gear 101

.and slide member 62. Rotation of the lens tur-

ret to bring different focal length lenses into
photographing position acts through balls 35 1'76
rotate bevel gear ring 29, thereby causing rota:
tion of bevel gear 181 meshing therewith, and
this rotation causes cam groove 103 to act on
the cam follower extremity 104 cf the lower lever
trunnion to move said trunnion along its fixed
line movement, thereby adjusting the trunnion
axis of lever 70 to correspond with the focal
length of the lens which is being moved into posi-
tion. The cam. groove 103q is accordingly so de-
signed that when the turret is rotated to bring
any one of the lenses to photographing position,
the cam groove has moved the trunnion carriage
to such position as will give the proper velocity
ratio between:the two ends of lever member 70
for that lens. ’

Assuming now four photographic lenses equally

' spaced about the lens turret and having differing

b5

60

focal lengths, the cam groove is provided with
four points or positions, spaced 90° apart, which

. come successively into engagement with the

lower pivot end of the trunnion carriage to ad-
just the position of the trunnion axis along lever
70, and these points are of course so located on
gear {01 as to bring the fulcrum axis to the proper.
Positions along the length of the lever for the
corresponding lenses on the -turret. As here
shown, these points are included within 20° cir-
cumferential sections a, b; ¢ and d of the groove,
and by this provision the fulerum axis is in ad-

" justed position within 10° of arc on either side of

the final position of cam gear 10f, thus provid-
Ing a margin of safety to care for any back lash
In the mechanism, and fully assuring that when
the turret has moved a lens to photographing

 position, the fulerum will be accurately in posi-

tion to give the mechanism that required velocity
ratio for that lens. ‘ -

~The -20° circumferential cam groove sections
a, b, ¢ and d are connected by smooth curved

‘cam section c.

2,000,000
.& slot 8% in the rear wall of housing mermber 86,

connecting porticns, as shown, so that the trun-

nion carriage will move easily as the lens turret

and gear (01 are rotated. Preferably, the 20°
cam sections for the longest and the shortest
focal length lenses are placed opposite one an-
other on gear 101, this being of advantage in that
the long and short focal length lenses are then
opposite one another on the lens turret, so that

‘the long lens tube of the former will not inter-

fere with the wide angle field of the latter. Fig.
4 accordingly shows the short focal length cam
section a directly across from the longest focal
It will be noted that with the
continuous type of cam here provided, the turret
may be rotated in either direction to bring a de-
sired lens into photographing position and to set
the velocity ratio of the focusing mechanism.
"It is of course possible to utilize more or less
than four lenses on the turret, as space will per-
mit, and it is not necessarily essential that the
lenses be uniformly spaced about the turret, the
shape of the cam groove in any case being simply
designed to bring the lever fulcrum into proper
position for the lens at that time alined before
the aperture. . : :
It is to be understocd that the drawings and
description are to be considered merely as illus-
trative of and not restrictive on the broader
claims appended hereto, for various changes in

-design, structure and arrangement may be made

without departing from the spirit and scope of
said claims.

I claim:

1. In a lens focusing mechanism, the combina-
tion of a movable lens carrier member adapted

* to be moved {o carry a lens forwardly and rear--

wardly, and means for moving said carrier mem-
ber embodying a lens carrier operating member
movable in a straight line and operably con-

‘nected with said lens carrier member, an operat-

Ing lever connected to said member, and a ful-
crum for said lever adjustable in a direction at
right angles to the line of movement of said lens
carrier operating member, )

-2. In a lens focusing mechanism, the combi-
nation of a movable lens carrier member adapted

“to be moved to carry a lens forwardly and rear-

wardly, and means for moving said carrier mem-
ber embodying an operating lever operatively in-
terconnected with said'1€ns c¢arrier member and
adapted to take a position wherein said lens
carrier is in a rearward infinity focus lens posi-

tion, and ‘a fulcrum for said lever adjustable in

& direction line parallel to said lever position
for infinity focus.
3. In a lens focusing mechanism, the combi-

nation of a movable lens carrier member adapted
to be moved to carry a lens forwardly and rear-

wardly, and means for moving said carrier mem-
ber embodying & slide member movable in a
straight line, another slide member movable in
& line parallel to said first slide member, a lever
for transmitting motion between said slide mem-
bers, and fulcrum for said lever adjustable along
a straight line to different positions relative to
said slide members. )

4. In a lens focusing mechanism, the combina-

tion of a movable lens carrier member adapted to
be moved to carry a lens forwardly and rear-
wardly, and means for moving said carrier mem-
ber embodying a slide member movable in a
straight line, another slide member movable in a
line parallel to said first slide member, a lever for
transmitting motion between said slide members,
and a fulerum for said lever adjustable along a
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lme at right a,ngles o the hnes of movement of
said slide members.

5. In a lens focusing mechanism, the combma-
tion of a movable lens carrier member adapted
to be moved to carry a lens forwardly and rear-
wardly, and means for moving said carrier mem-
ber embodying a slide member movable in g
straight line, another slide member movable in a
line parallel to said first slide member, a lever
connected at its two ends to said slide members,

_and a fulerum for said lever adjustable along a

straight line to different pos1t10ns between said
slide members.

6. In a lens focusing mechamsm, the combina-
tion of a movable lens carrier member adapted
to be moved to carry a lens forwardly and rear-
wardly, and means for moving said carrier mem-
ber embodying - a slide member movable in a
straight line, another slide member movable in a
line parallel to said first slide member, a lever
connected at its two ends to said slide members,
and a fulerum for said lever adjustable along a

_ line at right angles to said slide members.
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7. In g lens focusing mechanism, the combina=

tion of a movable lens carrier member adapted
to be moved to carry a lens forwardly and rear-
wardly, and means for moving said carrier mem-
ber embodying a slide member movable in a
straight line, another slide member movable in
a line parallel to said first slide member, a lever
for transmitting motion between said slide mem-
ber and adapted to take a position wherein said
lens carrier is in a rearward infinity focus lens
position, and a fulcrum for said lever adjustable

in a direction line parallel to said lever posmon-

for infinity focus.
8. In a lens focusing mechanism, the combma-
tion of a movable lens carrier member adapted to

" be moved to .carry a lens forwardly and rear-

wardly, and means for moving said carrier mem-
ber embodying & slide member movable in a.
straight line, another slide member movable in

. a line parallel to said first slide member, ap ex-
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*tensible lever pivotally connected at one end with
one of said slide members and pivotally connected
at the other end with the other of said slide mem-

-bers, and ‘a fulecrum for said lever adjustable to
different positions between said slide members.

‘9. In a lens focusing mechanism, the ¢ombina--

tion of a movable lens carrier membér adapted to
be moved to carry a. lens forwardly and rear-
wardly, and means for moving said carrier mem-
ber embodying. a slide member mdvable in a

straight line, another slide member movable in a-

line parallel to said first slide member, an exten=
sible lever embodying two telescoping sections, a
bivot connection for one of said sections to one of
said slide members and a pivot connection for the
- other of said sections with the other of said slide
members, and a fulerum for said lever adjustable
ta different positions-with reference to the lever.
. 10. In a lens focusing. mechanism, the combi-
nation of a movable lens carrier member adapted
to be moved to. carry a lens forwardly and rear-
wardly, and means for moving said carrier mem-

" ber embodying a slide member movable in a
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straight line, another slide member movable in 3’

line parallel to said first slide member, an ex-
tensible lever embodying two telescoping sections,

& pivot connection for one of said sections with -

one of said slide members and a pivot connection
for the other of said sections with the other of
said slide members, and a fulcrum for said lever
adjustable along a line at right angles to the
directions of movement of said slide members.

S

11, In a‘lens focusing mechanism, the combi-
nation of a movable lens carrier member adapted
to be moved to carnry a lens forwardly and rear--
wardly, and means for moving said carrier miem-
ber embodying a slide member movable in a
straight line, another slide member movable in'a
line parallel to said first slide member, an exten-
sible lever embodying telescopically arranged tube
and rod sections, a pivot connection between said
rod section and one of said slide members, a pivot
connection between said tube secj:oxon and the
other of said slide members, a sleeve slidably tak-
ing said telescopic lever,. trunnion mounting
means for said sleeve; and means for adjusting
the position of said trunmon mounting means
along said lever.

12, ‘Ths combination compnsmg an.inner cy-
lindrical- member, mounting means supporting

-said member for rotation on its axis but holding

it agamst movement along its axis, megns for ro-
tating said cylindrical member,-an outar tubular
member surrounding said cylindrical member, the

- outer and inner, surfaces of said inner cylindrical

and outer tubular members respectively having
spiral grooves formed therein, balls in the spiral
raceways afforded by said grooves to interconnect
said members, and supporting means guiding said
outer tubular member to move along its axis but
restraining sald member against rotation on its
axis relative to said supporting means.

13. In a lens focusing mechanism, the com-
bination. comprising ‘an inner cylindrical mem-
ber, mounting means supporting said member
for rotation on its axis but holding it against
longitudinal movement along its axis, means for
rotating said cylindrical member, an outer tubu-

lar member surrounding said cylindrical member,’

the outer and inner surfaces of said inner cylin-
drical member and said outer tubular member re-
spectively having spiral grooves formed therein,

balls in the spiral raceways afforded by said

grooves to interconnect said members, means
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holding said tubular member against rotation . -

on its axis, a lens turret rotatably mounted on

but restrained against axial movement with ref- -

erence to said tubular member, supporting means
guiding said lens turret to move along its axis
with longitudinal axial movement of said tubu-
lar member, and means for releasably holding said
lens turret against rotation on its axis.

14. In a lens focusing mechanism, the com-
bination comprising an inner cylindrical mem-
ber, mounting means supporting said member for
rotation on its axis but holding it against longi-

-tudinal movement along its axis, means for ro-

tating said cylindrical member, an outer tubular
member surrounding said cylindrical member, the
outer and inner surfaces of said inner cylindrical
member and said outer tubular member respec-

-tively having spiral grooves formed therein, balls

in the spiral raceways afforded by said grooves

-interconnecting said members, means holding

said tubular member against rotation on its axis,
a lens turret rotatably-mounted on but restrained
against ‘axial movement with reference to said

tubular member, a rotatable supporting member

for said lens turref, means in association with
said supporting member guiding said turret to
move along its axis but holding it against rota-
tion with reference to said member, and means
‘for releasably holding the turret supporting mem-
ber against rotation.

15. In alens focusing mechamsm, the combma.-

‘tion compnsmg ‘an inner cylindrical member,

mounting means supporting said member - for ro-
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tation on its axis but holding it against longi-
tudinal movement along its axis, means for ro-
tating said cylindrical member, an outer tubular
member surrounding said cylindrical member,
said outer tubular member having a screw con-
nection with said inner cylinder member, a lens
turret rotatably mounted on but restrained

_against axial movement with reference to said

tubular member, supporting means guiding said
lens turret to move along its axis with longi-
tudinal axial movement of said tubular mem-
ber, and means for releasably holding said lens
turret against rotation on its axis.

16. In a lens focusing mechanism, the com-
bination comprxsmg an inner cyhndrlcal mem-
ber, mounting means supporting said member for
rotation on its axis but holding it against longi-
tudinal movement along its axis, means for ro-
tating said cylindrical member, an euter tubular
member surrounding said cylindrical member,
said outer tubular member having a screw con-
nection with said inner eylindrical member, a lens
turret rotatably mounted on but resirained
against axial movement with reference to said
tubular member, a rotatable supporting member
for said lens turret, means in association with
said supporting member guiding said turret to
move along its axis but holding it against rota-
tion with reference to said member, and means
for releasably holding the tirret supporting mem-
ber against rotation.

17.In alens focusmg mechanism, the combina-

_ tion of a lens carrier member adapted to support

a plurality of lenses, said member being- mounted
to move in a forwardly and rearwardly direc-
tion for focusing purposes and to be shifted in a
direction transverse of said first mentioned direc-
tion to place different lenses in a given opera-
tive position, means including a manual operating
member for moving said carrier member forward-
ly and rearwardly, said means embodying velocity
ratio adjustment means whereby the amount of

such movement imparted to the lens carrier by.-

a given movement of the manual member may
be varied to suit different focal length lenses
on the carrier member, and automatic means
for adjusting the last mentioned means actuated
by virtue of shifting the carrier member in plac-
ing different lenses in said operative position.
18. In a lens focusing mechanism, the com-
bination of a lens carrier adapted to support a

plurality of lenses, said member being mounted to_

-move to place different.lenses in a given opera-
tive position, means including 2 manual operat-
ing member for effecting forward and rearward

lens focusing movement, said means embodying -

velocity ratio adjustment- means  whereby the
amount of lens focusing movement imparted by
a given movement of the manual member may
be varied to suit different focal length lenses,

‘and automatic means for adjusting the last men-

tionéd means actuated by virtue of shifting the
carrier member in placing diffe ent enses in said
operative position. :

19. In a lens focusing mech: , the combi-
nation. of a rotatable lens turret adapted to sup-

" port a/plurality of lenses to be rotated to place its

Ienses successively in operative position, said lens
turret being mounted to move along its axis for
focusing movement, means including a manual

" operating member for effecting movement of the

lens turret along its axis, said means embodying
velocity ratio adjustment means whereby the
amount of lens focusing movement imparted by &
given movement of the manual member may be

2,000,090

varied to suit different focal length lenses, and

means for adjusting the 1ast mentioned means
actuated by virtue of rotation of the lens turret

in.carrying different lenses to operative position.
20. In a lens focusing mechanism, the com-.
‘bination of a rotatable lens turret adapted to sup-

port a plurality of lenses and to be rotated to
carry its lenses successively to a given operative
position, means including a manual. operating
member for effecting focusing movement of said
turret carried lenses, said means embodying ve-
locity ratio adjustment means whereby the
amount of lens focusing movement imparted by a
given movement of the manual member may be
varied to suit different foeal length lenses, and
means for adjusting’ the last mentioned means

actuated by virtue of rotation of the lens turret

in carrying lenses to operative position.

21. In a lens focusing mechanism, the com-‘

bination of a rotatable lens turret adapted to

support a. plurality of lenses, a turret carrying

10

member rotatable on the axis of said turret, said -

member supporting the turret for lens movement
along its axis but holding it against rotation with
reference to said ‘member, said turret carrying
member adapted to be rotated-to place different
turret carried lenses in a given operative posi-
tion, means including a-manual operating mem-

-ber for effecting axial movement of the lens

turret, said means embodying velocity ratio ad-
justment means whereby the amount of lens
focusing movement imparted by a.given move-

-ment of the manual member may be varied to

suit different focal length ]enses, and means actu-
ated by rotation of said turret carrying member
for operating said velocity ratio adjustment
means.

22. In a lens focusing mecha.nism the com-

33

bination of a rotatable lens turret adapted to sup- .

port a pluralify of lenses, a turret carrying mem-
ber rotatable on the axis of said turret, said mem-
ber supporting the turret for lens movement along
its axis but holding it against rotation with ref-
erence to said member, said turret carrying mem-
ber adapted to be rotated to place different tur-
ret carried lenses in a given operative position,
means including a manual operating member for
effecting axial movement of the lens turret, said
means embodying velocity - ratio adjustment
means whereby the amount of lens focusing move-

ment -imparted by a given movement of the-

manual member may.be varied to sult different
focal length lenses, and gear means driven by
rotation of the turret carrying member adapted
to operate said velocity ratio adjustment means.
- 23. In a lens focusing mechanism, the com-
bination of a rotatable lens turret adapted to sup-
port a plurality of lenses, a turret carrying mem-
ber rotatable on the axis of said turret, said mem-
ber supporting the turret for lens movement along
its axis. but holding it against rotation with ref-
erence to said member, said turret carrying mem-
ber adapted to be rotated to place different turret

lenses in a given operative position, means for

effecting axial movement of the lens turret, said
means including a-lever, 'and a fulcrum for said
lever adjustable to different positions to vary the
velocity ratio of said means, and means actuated
by rotation of said turret carrying member for

" adjusting the position of said lever fulcrum.

.24, In a lens focusing mechanism, the combi-
nation: of a rotatable lens turret adapted to sup-
port a plurality of lenses, a turret carrying mem-
ber rotatablé on the axis of said turret, said mem-
ber supporting the turret for lens movement
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along its axis but holding it against rotation with
reference to said member, said turret carrying
member adapted to be rotated to place different
turret carried lenses in a given operative position,
means for effecting axial movement of the lens
turret, said means including a lever, and a ful-
crum for said lever adjustable to different posi-
tions to vary the velocity ratio of said means, a
gear on said turret carrying member, a second
gear meshing therewith, and means operated by
the last mentioned gear for adjusting the posi-
tion of the lever fulerum to correspond properly
with the focal length of lenses brought to oper-
ative position by rotation of the turret carrying
member. :

25, In a lens focusing mechanism, the combi-
nation of a rotatable lens turret adapted to sup-
port a plurality of lenses, a turret carrying mem-
ber rotatable on the axis of said turret, said
member supporting the turret for lens move-
ment along its axis but holding it against rota-
tion with reference to said member, said turret
carrying member adapted to be rotated to place
different turret carried lenses in a given oper-
ative position, means for effecting axial movement
of the lens turret, said means including a lever,
and a fulcrum for said lever adjustable to dif-
ferent positions to vary the velocity ratio of
said means, and cam means operated by rotation
of said turret carrying member and adapted to
adjust the position of the lever fulecrum to corre-
spond properly with the focal lengths of lenses
brought to operative position by rotation of the
turret carrying member.

26. In a lens focusing mechanism, the combi- -

7

nation of a rotatable lens turret adapted to sup-
port.a plurality of lenses, a turret carrying mem-
ber rotatable on the axis of said turret, said
member supporting the turret for lens move-
ment along its axis but holding it against rota-
tion with reference to said member, said turret
carrying member adapted to be rotated to place
different turret carried lenses in a given opera-
tive position, means for effecting axial move-
ment of the lens turret, said means including a
lever, and an adjustable fulerum for said lever
constrained to move in a line along the lever to
vary the velocity ratio of said means, a gear on

St
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said turret carrying member, a second gear mesh- -

ing therewith, and a cam on the second men-
tioned gear adapted to move said fulerum along
its line of movement.

27. In a lens focusing mechanism, the combi-
nation of a rotatable lens turret adapted to sup-
port a plurality of lenses, a turret carrying mem-
ber rotatable on the axis of said turret, said
member supporting the turret for lens movement

20

along its axis but holding it against rotation .

with reference to said member, said turret carry-

ing member adapted to be rotated to place differ-

ent turret carried lenses in a given operative
position, means for effecting axial movement of
the lens turret, said means including a lever, and

‘an adjustable fulerum for said lever constrained

to move in a line along the lever to vary the ve-
locity ratio of said means, and cam means oper-
ated by rotation of the turret carrier member
adapted to move said fulecrum along its line of

movement.
GEORGE A. MITCHELL.

30

35



	Bibliographische Daten
	4
	5
	6

	Beschreibung
	4
	5
	6

	Ansprüche
	7
	8
	9
	10

	Zeichnung
	1
	2
	3


