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[57] ABSTRACT

A reversible slide tray indexing mechanism is provided
which comprises an indexing lever slidably and pivota-
bly mounted on the base of a slide projector having a
pawl for sequential engagement with a rack of index-
ing projections formed on the periphery of a slide tray,
and an actuating member for imparting the required
movement thereto. The slide carrier of the projector is
provided with a camway in operative engagement with
said actuating member for transversely moving said
pawl out of engagement with the rack of indexing pro-
jections and permitting pviotal movement thereof into
alignment with the next projection of the indexing
rack upon withdrawl of the slide carrier from the pro-
jector, and transversely moving said pawl into engage-
ment with said next projection and pivotally moving
said lever to advance the slide tray to the next position
by transporting the same through an extent corre-
sponding to the distance between two adjacent projec-
tions on the rack upon insertion of the slide carrier
into the projector. Forward and reverse operation is
controlled by means of a slidable bracket in engage-
ment with the indexing lever to selectively bias the
same for pivotal movement in the desired direction.

21 Claims, 17 Drawing Figures
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SLIDE TRAY INDEXING MECHANISM FOR SLIDE
PROJECTORS AND THE LIKE

BACKGROUND OF THE INVENTION

It is well known to provide slide projectors of the type
adapted to receive a slide tray containing a plurality of
uniformly spaced apart slides, and having a slide carrier
which is reciprocal in a direction transversely of the op-
tical axis of the projector for advancing slides from the
tray to the viewing position and then returning such
slides to the slide tray.

Such projectors are usually provided with means for
indexing the slide tray from one slide position to the
next, so that all of the slides in the tray may be sequen-
tially advanced into the viewing position. Many projec-
tors utilize slide trays which are provided with a periph-
eral rack of teeth or other projections, each one of
which corresponds to a slide receiving space in the tray.
An indexing gear in the projector is adapted to opera-
tively engage the teeth or projections to sequentially
advance the tray from slide to slide. The indexing
means associated with such projectors are often in the
form- of a pawl type device which is slidably and pivot-
ally mounted on the base of the projector and urged
into engagement with the indexing gear by means of the
slide carrier. In many cases a pair of alternate pawl
plates are provided to accomplish forward and reverse
movement of the indexing gear. One pawl is adapted to
engage one side of the indexing gear for rotation in one
direction, while the other pawl is alternatively adapted
to engage the other side of the indexing gear for rota-
tion in the opposite direction. The pawls are pivotally
mounted on the end of each plate and are provided
with springs which snap the pawl of engagement with
the gear at the completion of the slide changing stroke.
A ball type detent is usually employed to engage the in-
dexing gear to maintain it in the proper position to hold
the slide tray at the end of each slide transfer stroke.
An indexing mechanism of this type is shown in U.S.
Pat. No. 3,120,150 to Brown. Similar indexing means
have been provided in which the pivotally mounted
pawl is adapted to directly engage the indexing teeth of
the slide tray. An example of this type of indexing de-
vice is disclosed in U.S. Pat. No. 3,319,370 to Robin-
son.

Unfortunately, these types of devices are rather com-
plex and relatively expensive to construct. In addition,
they have the disadvantage of being quite noisy and un-
pleasant due to the snapping of the pawls and, in those
instances where indexing gears are provided, the lock-
ing of the ball type detent between the teeth of the in-
dexing gear during successive rotations of the gear.

Other indexing means, which have been utilized,
comprise a single reciprocable lever having a pawl at
one end adapted to directly engage the teeth of a slide
tray. The lever is adapted to be pivoted upon engage-
ment of the pawl and the slide tray teeth to effectuate
the advancement thereof. U.S. Pat. No. 3,049,052 to
Korf provides an example of this type of indexing
mechanism. Although the construction shown in the
Korf patent appears to be simpler than the pawl type
systems described above, it also has several drawbacks.
The lever arm in Korf is pivotally mounted on and
keyed via a slotted opening to a spring biased operating
bracket which is mounted on the base of the slide pro-
jector. The bracket is linked to the slide changing
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mechanism which in turn imparts reciprocal and piv-
otal movement via the bracket to the lever. In order for
the paw! to disengage the teeth on the slide tray, it is
adapted to be vertically lowered out of such engage-
ment upon withdrawal of the slide changer. This is a
complex arrangement which, from a cost and reliability
standpoint, presents no improvement over the previ-
ously described pawl type indexing mechanisms. Fur-
therimore, the Korf device does not in any way provide
for reverse operation for the slide tray. This, of course,
is quite inconvenient to the operator and a severe dis-
advantage of the device.

SUMMARY OF THE INVENTION

In accordance with the present invention, a slide pro-
jector indexing mechanism is provided which over-
comes the insufficiencies found in the prior devices.
The indexing mechanism of the present invention uti-
lizes a pivotally and reciprocally movable lever arm
having a paw! at one end thereof for engagement with
the indexing projections of a slide tray, but is arranged
such that it is in direct engagement with the slide car-
rier of the projector without the need for an intermedi-
ate actuating bracket, and requires movement only in
a horizontal plane to effectuate slide tray advancement.
In addition, the present invention provides means to
permit forward and reverse indexing operations with
the use of but a single indexing lever and pawl. Further-
more, the slide tray indexing mechanism of the inven-
tion is extremely quiet in operation, relatively simple in
construction and rather inexpensive to produce.

In general, the slide tray indexing mechanism of the
invention is adapted for use in slide projectors of the
type having a slide tray receiving groove for a slide tray
having a plurality of slide receiving spaces, and a slide
carrier slidably disposed for reciprocating movement
transversely to the slide tray receiving groove for trans-
fering a slide from a slide tray installed therein to the
viewing position on the optical axis of the projector and
returning the same to the slide tray. The device com-
prises, in combination, an indexing lever slidably
mounted on the base of the slide projector for recipro-
cal movement transversely to the direction of move-
ment of the slide tray and pivotal movement parallel to
the direction of movement of the slide tray, and having
pawl at one end for sequential engagement with a rack
of indexing projections formed on the periphery of the
slide tray, and an actuating member for imparting the
required movement thereto; and a camway formed in
the slide carrier of the projector in operative engage-
ment with said actuating member for transversely mov-
ing said pawl out of engagement with the rack of index-
ing projections and permitting pivotal movement
thereof into alignment with the next projection of the
indexing rack upon withdrawal of the slide carrier from
the projector, and for transversely moving said pawl
into engagement with said next projection and pivotally
moving the lever to advance the slide tray to the next
slide position by transporting the same through an ex-
tent corresponding to the distance between two adja-
cent projections on the rack upon insertion of the slide
carrier into the projector.

As an additional feature, the indexing lever can be
adapted for pivotal movement to effectuate either for-
ward or reverse advancement of the slide tray. To ac-
complish such operation, a slidable forward-reverse
control means is provided in engagement with the in-
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dexing lever to selectively bias the same for a pivotal
movement in the desired direction.

The indexing lever is formed with a longitudinal slot
and is mounted to the base of the projector beneath the
slide tray receiving groove in longitudinal alignment
with the slide carrier by means of a pin which slidably
engages such slot. This type of arrangement permits
pivotal movement of the lever and limited reciprocal
travel thereof transversely to the direction of move-
ment of the slide tray. The pawl is preferably mounted
on the indexing lever in longitudinal alignment with the
mounting slot and extends through a suitable opening
formed in the base of the slide tray receiving groove in
a position to engage the indexing rack of the slide tray.
It should be noted that the lever can be mounted either
above or below the slide carrier. When the lever is
mounted above the slide carrier, the actuating member
of the lever can be a downwardly extending portion of
the pawl or, alternately, a pin or tab mounted on the le-
ver. When the lever is mounted below the slide carrier,
the lower portion of the pawl itself can serve as the ac-
tuating member. In either case, it is preferable that the
actuating member also be in longitudinal alignment
with the pawl and the mounting slot to simplify the piv-
otal and reciprocal travel requirements of the lever.

The camway formed in the slide carrier is preferably
in the form of an elongated slot or groove correspond-
ing in width to the width or diameter of the actuating
member to slidably receive the same, and extends lon-
gitudinally along the base portion of the slide carrier
beneath the slide tray receiving groove of the projector.
A section of the camway is disposed at an angle with
respect to the elongated slot, so that the engagement of
the angular section with the actuating member of the
indexing lever effectuates pivotal movement of such
lever. The angular section of the camway can be
formed as a part of the slot having the same width
thereof, so that the relative movement between the
slide carrier and the actuating member of the lever ef-
fectuates the desired pivotal movement during both the
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withdrawal and insertion strokes of the slide carrier. As

an alternative embodiment, the angular portioh of the
camway can be an enlarged section of the slot having
one or more angular walls which effectuates pivotal
movement of the lever only during the insertion stroke
of the slide carrier. In this embodiment, pivotal move-
ment of the lever during the withdrawal stroke is ac-
complished by the provision of an upstanding lug
formed on the slide carrier and adapted to engage the
innermost end of the lever upon withdrawal of the slide
carrier. The upstanding lug is positioned off center with
respect to the camway so that its engagement with the
end of the lever creates a moment to pivotally move the
same about the mounting pin.

The slide carrier and the indexing lever cooperate
with one another in a manner such that the slide tray
can be advanced only after the previously viewed slide
has been fully returned to its appropriate slide receiv-
ing space within the slide tray. This is accomplished by
suitably positioning and tolerancing the angular section
of the camway in the base portion of the slide carrier
with respect to the slide pusher arm thereof which
transports the slides to the viewing position.

. To prevent unintentional movement of the slide tray
when the slide carrier is fully withdrawn and the pawl
on the indexing lever has disengaged the indexing teeth
on the slide tray, a detent means in the form of a spring
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clip or a spring biased ball can be provided to engage
the teeth of the indexing rack of the tray to maintain it
in the selected position. The detent means, however,
does not interfere with the movement of the tray when
force is applied to it manually by the operator or by
means of the indexing lever during normal reciprocat-
ing movement of the slide carrier.

In a preferred embodiment the indexing means is
adapted for both forward and reverse operation. To im-
plement such operation the camway is provided with
two symmetrical angular sections and a slidable for-
ward-reverse control means, as mentioned herein-
above, is included to selectively bias the indexing lever
for pivotal movement in a manner such that the actuat-
ing member engages one or the other of such symmetri-
cal angular sections. The forward-reverse control
means is preferably in the form of a bracket which ex-
tends transversely of the slide carrier and is adapted to
directly engage either the actuating member or the
lever itself upon withdrawal of the slide carrier. The
bracket is slidable between a forward position in which
the actuating member of the indexing lever is biased
into engagement with one angular section of the cam-
way for forward operation, and a reverse position in
which the actuating member is biased into engagement
with the opposite angular section of the camway for re-
verse operation. The bracket can be controlled by an
operating lever or knob connected thereto and dis-
posed on the exterior of the projector for manual selec-
tion of the forward or reverse modes, or by an electro-
magnetic solenoid device operated by a selector switch.

The foregoing and other features of the indexing
means of the invention are more fully described with
reference to the annexed drawings.

BRIEF DES‘CRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a slide projector em-
bodying the invention.

FIG. 2 is a partial cross-sectional view transverse to
the optical axis of the projector taken along the lines
2—2 of FIG. 1.

FIG. 3 is a top plan view of one embodiment of the
slide indexing mechanism of the invention.

FIGS. 4 through 7 are top plan views of the embodi-
ment of the slide indexing mechanism of the invention
shown in FIG. 3 illustrating various positions of the in-
dexing lever.

FIG. 8 is a top plan view of another embodiment of
the slide indexing mechanism of the invention adapted
for both forward and reverse operation and shown in
the forward operating mode.

FIG. 9 is a top plan view of the embodiment of the
invention shown in FIG. 8 illustrating the reverse oper-
ating mode.

FIG. 10 is a top plan view of still another embodi-
ment of the slide indexing mechanism.

FIG. 11 through 14 are top plan views of the embodi-
ment of the invention shown in FIG. 10 illustrating vari-
ous positions of the indexing lever thereof.

FIG. 15 is a top plan view of another embodiment of
the slide indexing mechanism of the invention adapted
for both forward and reverse operation, showing the
forward mode of operation.

FIG. 16 is a top plan view of the embodiment of the
invention shown in FIG. 15 illustrating the indexing
lever in a position for reverse operation.
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FIG. 17 is a partial cross-sectional view showing the
indexing lever mounted below the slide carrier.

DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to FIG. 1, a slide projector which embodies
the indexing mechanism of the present invention is
shown which includes a base plate 1 and a projector
housing 2 fitted thereof. The housing 2 is provided with
a slide tray receiving channel or troughlike groove 3
defined by walls 4 and 13 and which extends along one
side thereof and is open at its top and front and rear
ends for receiving a known type slide tray 6 in which
a plurality of slides 7 may be stored.

As shown in FIG. 2 the slide tray 6 is formed of an
upper wall 8 and a lower wall 9 connected together by
transverse partitions 1§ uniformly spaced form each
other by a distance approximately equal to the thick-
ness of the frame 11 of slides 7. Although a box-like
slide tray is shown, it will be apparent to those skilled
in the art that projectors of this type are also adapted
to receive circular vertically disposed slide trays, such
as that shown in U.S. Pat. No. Re 26,619 to Hall.

The optical axis of the projector is indicated by a bro-
ken line X—X in FIG. 1, and is as well known in the art,
a lamp, condenser lenses (not shown) and focusing
lenses § are disposed in the projector housing 2 in
alignment with the optical axis X—X thereof. A verti-
cally extending slide receiving aperture 12 is formed in
vertical wall 13 which defines the inner wall of slide re-
ceiving groove 3, approximately midway between the
front wall 14 and the rear wall 15 of the projector hous-
ing 2, to permit the transfer of slides from the slide tray
disposed in the groove 3 to a viewing position in the
projector and the return of a slide from the viewing po-
sition to the slide tray.

A slide carrier 16 is mounted for reciprocal sliding
movement transversely of the optical axis X—X and is
adapted for transferring slides between the slide tray 6
and the viewing aperture 12 in the projector. The slide
carrier 16 is characterized by an elongated base mem-
ber 17 supported for sliding movement within the base
plate 1 of the projector, a handle 18 which extends up-
wardly from the outer end of the base member 17, a
pusher arm 19 which extends inwardly from the upper
end of the handle member towards the optical axis
X—X of the projector in parallel spaced arrangement
above the base member 17, and by a vertically disposed
plate member (now shown) which is secured by suit-
able fastening means to the opposite end of base mem-
ber 17 for returning slides to the slide tray. Details of
the slide carrier of the type embodied in the projector
disclosed herein are more fully described in U.S. Pat.
No. 3,183,774 to Kurz.

When the slide carrier 16 is inserted inwardly from
its outermost position, the innermost end of the pusher
arm 19 engages a slide stored in the slide tray 6 so as
to transfer the slide from the slide tray through the ver-
tical slide apertifre 12 to a viewing position in the pro-
jector on the optical axis. The slide is returned to the
slide tray 6 from its viewing position in the projector
upon the outward withdrawal of the slide carrier 16
from its innermost position. After the slide carrier has
returned the previously viewed slide to the slide tray 6,
the slide tray is automatically advanced by the indexing
means of the invention to present the next slide in the
tray for viewing.
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The slide trays employed are provided with a periph-
eral rack of teeth 21, or other suitable projections, each
of which corresponds to a slide receiving space in the
tray. At the base of the tray receiving groove-3 in the
projector an opening 22 is provided adjacent teeth 21
to permit operative engagement of such teeth by the
indexing mechanism of the invention during each re-
ciprocating stroke of the slide carrier 16.

The embodiment of the indexing mechanism shown
in FIGS. 2-7 comprises an indexing lever 25 slidably
mounted beneath the slide tray receiving groove 3 in
sliding engagement with the base member 17 of the
slide carrier for reciprocal movement transversely to
the direction of movement of the slide tray 6, and piv-
otal movement parallel to the direction of movement of
the slide tray. The lever 25 has an upstanding pawl 26
rigidly mounted at one end for sequential engagement
with teeth 21 of slide tray 6 and a downwardly ex-
tended actuating member 27 formed as a part of pawl
26, to implement the pivotal movement thereof. An
axial slot 29 is formed in the rear portion of the index-
ing lever 25. A mounting pin 30 slidably extends
through slot 29 and threadably engages the projector
base 1 to secure the lever in place and permit pivoted
movement and reciprocating movement thereof over
the length of slot 29. Pin 30 has an enlarged head por-
tion 31 which serves as a retaining disc to hold lever 25
in contact with base 1 of the projector beneath slide
tray receiving groove 3. Alternatively, the enlarged
head 31 can be eliminated since the base member 17
of the slide carrier also holds the lever 25 in place.

The base member 17 of the slide carrier 16 has an in-
tegral camway 28 formed therein in operative engage-
ment with the actuating member 27 of the indexing
lever 25 for imparting the required pivotal and recipro-
cal movement thereto during the insertion and with-
drawal strokes of the slide carrier. As shown in FIGS.
3 to 7, the camway 28 is in the form of an elongated siot
corresponding in width to the diameter of actuating
member 27 to slidably receive the same and thereby
control the extent of pivotal movement of indexing
lever 25. The camway 28 extends longitudinally along
the base member of the slide carrier over a substantial
length thereof and has an enlarged section 32 having a
wall 33 disposed at an angle with respect to the elon-
gated section of camway 28. The enlarged section 32
permits pivotal movement of indexing lever 25 over an
arcuate extent corresponding to the distance between
adjacent indexing teeth in rack 21 by receiving therein
actuating member 27 upon withdrawal of the slide car-
rier 16 from the projector. During the insertion stroke,
angular wall 33 engages actuating member 27 to pivot-
ally move lever 25 in the opposite direction through the
same arcuate to advance slide tray 6 to the next slide
position. It should be noted that mounting pin 30 also
engages camway 28, which extends inwardly beyond
enlarged section 32, to insure proper alignment be-
tween the indexing lever and the slide carrier.

An upstanding lug 34 is fixedly mounted on the base
member 17 of slide carrier 16 in a position off center
with respect to camway 28. Lug 34 is adapted to en-
gage an obliquely disposed tab portion 35 on the end
of indexing lever 25 to pivotally bias the lever when ac-
tuating member 27 reaches the enlarged section 32 of
the camway during the withdrawal stroke of the slide
carrier to position pawl 26 for engagement with the fol-
lowing tooth in rack 21. It should be noted that the po-
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sition of enlarged section 32 of the camway 28 and lug
34 with respect to the end of pusher arm 19 of the slide
carrier is such that pivotal movement of the indexing
lever 25 is effectuated only after the previously viewed
slide has been fully returned to the appropriate slide re-
ceiving space within slide tray 6 during withdrawal of
the slide carrier. Similarly, the position of angular wall
33 of section 32 is such that lever 25 completes its piv-
otal movement to advance the slide tray to the next
slide position prior to the engagement of the pusher
arm 19 and a slide 7 contained within the slide tray 6
during insertion of the slide carrier.

The operation of this device is remarkably simple and
is illustrated in FIGS. 3 to 7. FIG. 3 shows the slide car-
rier 16 fully inserted in the slide projector and the in-
dexing lever 25 positioned with pawl 26 in engagement
with the teeth 21 of the slide tray 6. Upon initial with-
drawal of the slide carrier, lever 25 is carried therewith
the distance of axial slot 29 formed therein. Such
movement is accomplished by the frictional force be-
tween the bottom surface of the lever 25 and the top
surface of base member 17, which is sufficient to over-
come the holding force of pin 30 within slot 29, so that
the indexing lever 25 will move in the manner de-
scribed above. In addition, by dimensioning the actuat-
ing member 27 for a close fit with the camway 28 an
additional frictional force therebetween is obtained.
Alternatively, a small spring (not shown) can be pro-
vided to bias the lever 25 inwardly for engagement of
the pawl and the slide tray teeth. In such instance the
engagement of the lug 34 and the lever near the end of
the slide carrier withdrawal stroke will advance the
lever the distance of slot 29. In this position, which is
shown in FIG. 4, the indexing pawl 26 is out of engage-
ment with the rack 21 of indexing teeth formed on the
slide tray. In the fully withdrawn position of the slide
carrier, as shown in FIG. 5, the actuating member 27
is in alignment with enlarged section 32 of the camway
and upstanding lug 34 engages tap portion 35 of the in-
dexing lever 2§ to pivotally move the lever into the po-
sition shown. As the slide carrier 16 is again inserted
into the slide projector, lever 25 is inwardly advanced
the distance of slot 29, to enable pawl 26 to engage the
next tooth in the slide tray indexing rack 21. Further
inward movement of the slide carrier, as shown in FIG.
6 and 7, places the angular wall 33 of the enlarged cam-
way section 32 of the camway in engagement with the
actuating member 27 to pivotally move lever 25 to the
starting position shown in FIG. 3, thus causing paw! 26
to advance the slide tray to the next slide space.

To secure the slide tray 6 in place when the slide car-
rier is withdrawn, a spring clip 75 is provided to engage
the teeth 21 of the slide tray. As shown in FIG. 3, the
spring clip 75 is mounted on the base 1 of the projector
by means of pin 76 and is urged into engagement with
the teeth by pin 77. The engagement of the spring clip
75 and the tray is adapted to prevent unintentional
movement of the tray, but does not interfere with the
operation of the indexing mechanism, nor with the in-
sertion or removal of the slide tray from the projector.

The embodiment of the invention shown in FIGS. 8
and 9 utilizes the same basic construction as in the pre-
viously described embodiment, but is adapted for both
forward and reverse advancement of the slide tray. To
accomplish such operation, indexing lever 40, which
corresponds to lever 25 in the first described embodi-
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ment, is formed with a pair of symmetrically disposed
tab portions 41 and 42. In addition, an enlarged section
43 of the camway formed in the base member 17 of the
slide carrier is defined in part by a pair of angular sym-
metrical walls 44 and 45, in which wall 45 is equivalent
to wall 33 described above and wall 44 is the mirror
image thereof. A forward-reverse control bracket 46 is
slidably disposed above base member 17 of the slide
carrier 16 for reciprocating movement in a plane sub-
stantially perpendicular thereto. The bracket 46 is
formed with a pair of control lugs 47 and 48 disposed
at opposite ends thereof, and adapted to selectively en-
gage indexing lever 40 to pivotally move the same
about mounting pin 30 into a position for either for-
ward or reverse operation. The position of bracket 46
determines whether lug 47 or lug 48 will engage tab
sections 41 or 42, and thereby determines whether the
tray will be advanced in a forward or reverse direction.
As shown in FIG. 8 the control bracket 46 is in a posi-
tion for forward operation whereby pivotal movement
is substantially the same as that described above with
relation to the embodiment shown in FIGS. 3 to 7. In
FIG. 9 the control bracket is in a position for reverse
operation whereby lug 48 engages tab section 42 of in-
dexing lever 40, thereby causing pivotal movement in
the opposite direction. The operation of the indexing
mechanism in the reverse mode is substantially the
same as the operation described with relation to the
forward mode and need not be described in detail
herein.

The forward-reverse control bracket 46 can be con-
nected by suitable linking means to an electro-
magnetic solenoid to selectively move the same into the
desired position. A forward-reverse selector switch in
the electrical circuit to the solenoid can be mounted on
the projector housing or remote hand piece to permit
manual actuation of the solenoid. Alternatively,
bracket 46 can be mechanically connected to an exter-
nal selector knob or lever mounted on the housing for
manual selection of the desired mode of operation.

Another preferred embodiment of the invention is
shown in FIGS. 10 through 14. This embodiment dif-
fers from the embodiment described above by the elim-
ination of the upstanding lug to pivotally move the in-
dexing lever during the withdrawal stroke of the slide
carrier and the provision of a slotted camway to accom-
plish such movement. Referring to FIG. 10, it can be
seen that this embodiment of the invention comprises
an indexing lever 50 having an axial mounting slot 51
formed therein at one end and an upstanding pawl 52
formed in the opposite end for incrementally and se-
quentially engaging the indexing teeth of a slide tray
disposed within the slide receiving groove of the pro-
jector. Indexing lever 50 is mounted on the base of the
projector beneath the slide tray receiving groove by
means of retaining pin 53, which slidably engages slot
51 to permit pivotal movement of the lever and limited
reciprocal movement thereof. The base member 17 of
slide carrier 16 has a camway 54 in the form of a sub-
stantially elongated slot extending longitudinally there-
along. A section 55 of the camway 54 is disposed at an
angle with respect to the remaining portion. A down-
wardly extending section of pawl 52 engages the cam-
way 54 formed in the slide carrier and thereby serves
as an actuating member for the indexing lever 50. An-
gular section 55 has two parallel angular walls 554 and
55b which engage the downwardly extending portion of
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pawl 52 during both the inward and outward strokes
of the slides carrier so as to effectuate the desired piv-
otal movement. The engagement of the actuating mem-
ber with angular section 55 of the camway causes the
indexing lever to be pivotally moved through an arcu-
ate extent corresponding to the distance between two
adjacent teeth in the slide tray indexing rack during
both the withdrawal and insertion strokes of the slide
carrier 16. As shown in the drawings lever 50 is T-
shaped with the enlarged portion disposed substantially
parallel to the direction of movement of the slide tray.
The enlarged portion increases the strength of the lever
to prevent twisting thereof during reciprocal movement
of the slide carrier. However, it should be noted that
other shapes are equally suitable, including a uniformly
wider lever.

FIGS. 11 through 14 illustrate the various positions
of the indexing lever 50 during the inward and outward
reciprocal strokes of the slide carrier 16. As shown in
FIG. 11 upon initial withdrawal of slide carrier 16 to
return a slide from the projection gate to the tray, the
frictional engagement of the actuating member and the
base member 17 of the slide carrier carries the indexing
lever 50 therewith a distance corresponding to the
length of slot 51 so as to disengage pawl 52 from the
teeth of the slide tray. As the slide carrier nears its fully
withdrawn position, the actuating member of the index-
ing lever engages the angularly disposed camway sec-
tion 55 and is biased by means of angular wall 554 into
the position shown in FIG. 12, which places pawl 52 in
alignment with the succeeding tooth on the slide tray
indexing rack. Upon initial insertion of slide carrier to
transport the next slide into the viewing position, lever
50 is inwardly moved the distance of slot 51 so that
pawl 52 reengages the indexing rack of the slide tray.
The new position of the lever 50 is shown in FIG. 13.
Continued insertion of slide carrier 16, as shown in
FIG. 14, results in the engagement of the angular wall
55b and the actuating member of the indexing lever 50
so as to pivotally transport the lever 50 to its starting
position shown in FIG. 10. Such pivotal movement
causes pawl 52 to move the slide tray a sufficient dis-
tance to place the next slide receiving space of the slide
tray in position for engagement with the pusher arm of
the slide carrier.

FIGS. 15 and 16 illustrate the same basic embodi-
ment as shown in FIGS. 10 through 14, with the inclu-
sion of means to implement both forward and reverse
advancement of the slide tray. The indexing lever 50
adapted for forward and reverse selective operation
shown in FIGS. 15 and 16 is identical to the indexing
lever shown in FIGS. 10 to 14. However, camway 54 is
provided with an enlarged section 60 defined in part by
symmetrical angular walls 61 and 62 and by slots 61a
and 62a. The forward or reverse mode of operation is
accomplished by means of a guide member 64 which is
pivotally mounted on top of the base member 17 of the
slide carrier adjacent the enlarged section 60 of the
camway by means of a pin 65. The guide member 64
has a triangular shaped leading section 66, the sides of
which selectively cooperate with the angular slotted
camways for the actuating member mounted on index-
ing lever 50, wall 62, triangular section 66 and slot 62a
defining an angular camway for forward operation as
shown in FIG. 15, and wall 61, triangular section 66
and slot 61 ¢ defining an angular camway for reverse
operation as shown in FIG. 16. A downwardly extend-
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ing pin 67 is mounted at the rear of guide member 64
and extends through a transverse slotted opening 69
formed in the base member 17 of the slide carrier. A
control bracket 63 is slidably disposed beneath base
member 17 of the slide carrier for reciprocal move-
ment in a plane substantially perpendicular thereto to
selectively move the guide member 64 into position for
either forward or reverse operation. The control
bracket is formed with longitudinal central slot 68 hav-
ing two entrance cam surfaces 70 and 71 symmetrically
disposed about said slot. Downwardly extending pin 67
mounted on guide member 64 is adapted to selectively
engage either cam 70 or 71 to pivotally move the guide
member into the desired position to define an angular
camway for forward or reverse operation. When the
control bracket 63 is in the position shown in FIG. 15,
withdrawal of the slide carrier 16 causes pin 67 to en-
gage cam section 71, thereby pivotally moving guide
member 64 into the forward operating position, in
which the indexing lever 50 is pivotally moved in the
manner described with respect to FIGS. 10 and 14:
When the control bracket 63 is moved into the position
shown in FIG. 16 cam section 70 engages pin 67 to piv-
otally move guide member 64 into the opposite posi-
tion to effectuate reverse advancement of the slide
tray. As described hereinabove with respect to the em-
bodiment shown in FIGS. 8 and 9, the control bracket
63 can be connected by suitable linking means to an
electro-magnetic solenoid or to a mechanical linkage
accessible from the exterior of the projector to permit
the operator to manually select the desired mode of
operation.

The embodiments described hereinabove are in-
cluded for illustrative purposes only and are in no way
intended to limit the scope of the present invention.
Additional modifications of the instant indexing mech-
anism which fall within the scope of this invention will
be apparent to those skilled in the art. For example, in
each of the forgoing embodiments the indexing lever
can be pivotally and slidably mounted below the slide
carrier and the pawl can extend upwardly through the
slotted camway to also serve as the actuating member.
Such an arrangement is shown in FIG. 17, in which an
indexing lever 80 is mounted within an identation 81
formed in the base 1 of the projector. A pawl 82 is
mounted at one end of the lever and extends upwardly
through a slotted camway 83 formed in the base mem-
ber of slide carrier 84. The pawl is of sufficient length
to sequentially engage the indexing teeth of a slide tray
installed thereabove, while its engagement with cam-
way 83 permits it to serve as an actuating member. This
arrangement is equally adaptable for use with each of
the embodiments described hereinabove.

As a further modification, the indexing means can be
provided with means to selectively reduce or increase
the extent of pivotal movement of the indexing lever
and/or the pawl, so that slide trays of differing distances
between adjacent slide receiving spaces can be ac-
comodated. A camway with an adjustable angular posi-
tion, similar in concept to the forward-reverse selection
means shown in FIGS. 15 and 16 can be provided for
this purpose, and the construction of such means will
be apparent to those skilled in the art.

What is claimed is:

1. In a slide projector of the type including a slide
tray receiving groove for holding a slide tray having a
plurality of slide receiving spaces, and a slide carrier
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slidably disposed for reciprocating movement trans-
versely to the slide tray receiving groove, for transfer-
ring a slide from a slide tray installed therein to the
viewing position on the optical axis of the projector and
returning the same to the slide tray, a slide tray index-
ing mechanism for incrementally advancing the slide
tray to sequentially present each slide contained in the
slide receiving spaces for viewing comprising, in combi-
nation, an indexing lever slidably and pivotally
mounted on the projector adjacent said tray receiving
groove having a paw! at one end adapted for incremen-
tal engagement with a rack of indexing projections
formed along the periphery of the slide tray; an actuat-
ing member attached to the indexing lever for impart-
ing the required movement to said indexing lever; and
a camway formed in the slide carrier in operative en-
gagement with said actuating member for longitudi-
nally moving the indexing lever to disengage the pawl
from the indexing projections of the slide tray and per-
mitting pivotal movement thereof to align the pawl with
the next indexing projection upon withdrawal of the
slide carrier from the projector, and for longitudinally
moving said indexing lever to engage the pawl with the
next indexing projection on the slide tray and pivotally
moving said lever through an arcuate extent corre-
sponding to the distance between two adjacent projec-
tions on the rack, to advance the slide tray to the next
slide position upon insertion of the slide carrier into the
projector.

2. An indexing mechanism in accordance with claim
1, in which the indexing lever is selectively pivotable in
a first direction to effectuate forward advancement of
the slide tray, and a second direction to effectuate re-
verse advancement of the slide tray; and in which a for-
ward-reverse control means is provided in operative
engagement with said indexing lever to selectively bias
the same for pivotal movement in either the first or the
second direction.

3. An indexing mechanism in accordance with claim
2, in which the camway comprises an elongated slot ex-
tending longitudinally along a base member of the slide
carrier beneath the slide tray receiving groove and hav-
ing two symmetrical angular sections corresponding to
the first and second directions formed therein; and said
forward-reverse control means is adapted to bias the
indexing lever in a manner such that the actuating
member engages one or the other of said symmetrical
angular sections during reciprocating movement of the
slide carrier for pivotal movement in either the first or
second directions to effectuate forward or reverse ad-
vancement of the slide tray, respectively.

4. An indexing mechanism in accordance with claim
3, in which the forward-reverse control means com-
prises a slidable bracket extending transversely of the
slide carrier and adapted to engage the indexing lever
upon withdrawal of the slide carrier to bias the same
into engagement with one of the two symmetrical angu-
lar sections in the camway.

5. An indexing mechanism in accordance with claim
4, in which the forward-reverse control bracket has a
pair of lugs adapted to selectively engage the innermost
end of the indexing lever upon withdrawal of the slide
carrier to effectuate pivotal movement in the first or
second direction.

6. An indexing mechanism in accordance with claim
3, in which the forward-reverse control means com-
prises a guide member pivotally mounted on the base
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member of the slide carrier adjacent the symmetrical
angular sections having a traingular shape leading sec-
tion the sides of which selectively cooperate with said
symmetrical angular walls to form angular slotted cam-
ways for the actuating member; one such slotted cam-
way being for forward operation and the other being
for reverse operation; and a control bracket slidably
disposed beneath the base member of the slide carrier
for reciprocal movement in a plane substantially per-
pendicular thereto to selectively move the guide mem-
ber into position for either forward or reverse opera-
tion.

7. An indexing mechanism according to claim 1, in
which the indexing lever is formed with an axial slot
near the end thereof opposite the pawl and is mounted
on the base of the slide projector beneath the slide tray
receiving groove by means of a pin which slidably en-
gages such slot.

8. An indexing mechanism according to claim 7, in
which the longitudinal slot is disposed in axial align-
ment with the pawl.

9. An indexing mechanism according to claim 1, in
which the indexing lever is mounted above a base mem-
ber of the slide carrier.

10. An indexing mechanism according to claim 9, in
which the actuating member of the lever is a down-
wardly extending projection fixably disposed on the in-
dexing lever in alignment with the pawl.

11. An indexing mechanism according to claim 1, in
which the indexing lever is mounted below a base mem-
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12. An indexing mechanism according to claim 11, in
which the pawl extends upwardly and engages the cam-
way to also serve as the actuating member.

13. An indexing mechanism in accordance with claim
1 in which the camway is formed as an integral part of
a base member of the slide carrier slidably disposed be-
neath the slide tray receiving groove.

14. An indexing mechanism according to claim 13, in
which the camway comprises an elongated slot extend-
ing longitudinally along said base member of the slide
carrier and has at least one section thereof disposed at
an angle with respect to the longitudinal axis of the
slide carrier, so that engagement of the angular section
by the actuating member of the indexing lever during
reciprocating movement of the slide carrier effectuates
pivotal movement of such lever.

15. An indexing mechanism according to claim 14, in
which the angular section of the camway is formed as
a part of the elongated slot and has the same width
thereof, so that the relative movement between the
slide carrier and the actuating member of the lever ef-
fectuates the desired pivotal movement during both the
withdrawal and insertion strokes of the slide carrier.

16. An indexing mechanism according to claim 14, in
which the angular portion of the camway comprises an
enlarged section of the elongated slot having at least
one angular wall which effectuates pivotal movement
of the lever only during the insertion stroke of the slide
carrier; and in which projection is fixedly disposed on
the slide carrier adjacent the innermost end of the cam-
way to engage the innermost end of the indexing lever
upon withdrawal of the slide carrier to effectuate piv-
otal movement thereof when the actuating member is
in alignment with the enlarged section of the camway.
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17. An indexing mechanism in accordance with claim
-16, in which the projection is a lug fixedly mounted to
the base member of the slide carrier positioned off cen-
ter with respect to the camway, so that its engagement
with the innermost end of the indexing lever creates a
moment to pivotally move the same.

18. An indexing mechanism according to claim 1, in
" which the slide carrier, the camway and the indexing
lever are dimensioned to cooperate with one another in
a manner such that the slide tray is advanced to the
next position only after the previously viewed slide is
fully returned to its appropriate slide receiving space
within the slide tray.

:19. An indexing mechanism according to claim 1,
further comprises detent means disposed on the base of
slide projector to engage the teeth of the indexing rack
of the tray and maintain the same in the selected posi-
tion.

20. In a slide projector, reversible indexing mecha-
nism for incrementally advancing a slide tray having a
plurality of indexing projections formed along the pe-
riphery thereof comprising, in combination an indexing
lever mounted on the base of the projector adjacent
said tray for reciprocal movement transverse to the di-
rection of movement of said tray and selective pivotal
. movement parallel to the direction of movement of said
tray in either a first direction corresponding to forward
advancement of the slide tray or a second direction
corresponding to reverse advancement of the slide tray;
a pawl fixedly disposed on the lever for engagement
with said indexing projections; a slide carrier slidably
disposed for reciprocating movement transverse to the
slide tray for transferring slides from the tray to the
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viewing position in the projector upon insertion
thereof, and returning the same to the slide tray upon
withdrawal thereof; said slide carrier having a base
member disposed adjacent said indexing lever, and a
camway formed in said base member in operative en-
gagement with said indexing lever for longitudinally
moving the indexing lever to disengage the pawl from
the indexing projection on the tray and permitting piv-
otal movement thereof to align the pawl with the next
indexing projection on the tray upon withdrawal of the
slide carrier, and for longitudinally moving said index-
ing lever to engage the pawl with said next projection
and pivotally moving said lever through an arcuate ex-
tent corresponding to the distance between two adja-
cent projections to advance the slide tray upon inser-
tion of the slide carrier; and a forward-reverse control
means in operative engagement with said indexing
lever to selectively bias the same for pivotal movement
in either the first or second direction.

21. Anindexing mechanism according to claim 20, in
which the camway comprises an elongated slot extend-
ing longitudinally along the base member of the slide
carrier and having two symmetrical angular sections
corresponding to the first and second directions of piv-
otal movement of the indexing lever; and said forward-
reverse control means comprises a slidable bracket
adapted to engage the indexing lever to bias the same
into operative engagement with one or the other of said
angular sections during reciprocating movement of the
slide carrier to effectuate pivotal movement in either

the first or second directions.
* * * * *



