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_succession of display carriers, 1
a mechanism to hold the displays stationary
_when disengaged.
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To alt whom it may concern:

Be it known that I, BExgamin B. Ben-
1orr, a citizen of the United States, resid-
ing at St. Paul, in the county of Ramsey

and State of Minnesota, have invented a new
and useful Improvement in Display Appa-

ratus, of which the following is a specifica-.

tion. _

My invention relates to improvements in
display apparatus and utilizes a continu-
ously moving operating belt to secure the
presentation of a succession of display sur-
faces, each of which remains stationary for
o time and is succeeded by another while the
first is moved from view or shown in a new

The principal object of my invention is to
secure a simple, efficient means of engaging
and disengaging the operating belt with the

In the drawings with which T have illus-
trated my invention-and which form part of
my specification, Figure 1 is a front eleva-

tion of my device showing a casing A with |

two display carriers B in the successive posi-
tions of one carrier; Fig. 2 is an enlarged
detail of the disengaging or tripping mech-
anism; Fig. 8.is a section on the line Y—Y,
Fig. 2; Figs. 4 and 5 are enlarged details of

_ the flight together with its guide heads on
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the operating belt C; Fig. 6 1s a.section on
the line X—X, Fig. 1, drawn to a larger
scale; Fig. 7 is an alternative construction
in which flexible display carriers are used
instead of non flexible displays; Fig. 8 1s a
fragmentary plan of the operating mecha-
nism of Fig. 7, and Fig. 9is an enlarged de-
tail showing an end view of the rod 13,
chains 15 and the snaps which serve to at-
tach these chains to the rod.

In the above drawings a rectangular cas-
ing A is shown, having glazed apertures 2
and 8 in which it may be convenient to house
my device, although I wish it understood
that the housing is not an essential feature
of my invention and may be modified to fit
it for different uses and surroundings, or
may even be entirely dispensed with. With-
in the casing A is a metal frame D support-
ing the working parts of my device. At each
side is an operating belt or chain C mounted
on sprockets 4, 5, 6, and 7 which in my con-
struction are journaled on the walls of the
frame D. The chain is preferably of the

together with,

flat ink belt kind. On each belt is mounted
a dog or flight 8 so arranged that it presents
a face 9 normal to the surface of the belt in
the direction of travel, and carries two-lat-
eral guide heads 10 in advance of the face 9.
The belt C is operated by any suitable
power which drives the sprocket 7 on each
side of the casing. '

The display carrier illustrated in Figs. 1
to 6 inclusive, consists of a fold 11 of metal
forming three sides of a rectangle and open
on the fourth side to admit a card display 12
and attached to a rod 13 which ‘extends

across the width of the casing and the face

of the operating chains so that it may be
engaged by both flights 8. I wish it under-
stood that this construction is not essential
and that any method of supporting non
folding material is its equivalent. In its
normal position, the ends of the rod 13 form
gudgeons which rest on a slide 14 at ‘each
side of the casing, below the sprockets 6 and

7, sloping toward the front of the casing at.

such a pitch that the metal rods 13 normally
dlide forward as far as possible, and having
an upward curve at each end to serve as a
guide to the rods.
carrying dependent display supports, nor-
mally rest on the slides 14, the display at the
front being visible at the aperture 3 in the
front of the casing. . ‘

Each display carrier B is attached paral-
lelly to its successor by a pair of light spac-
ing chains or cords 15 connecting the ends
16 of the rods 13. The attachment to the
ends of the rods is pivotal allowing the ro-
tation of the rods, so that the displays hang
vertical at all times. The ends of the rods
13 are formed with a groove in which are
received spring snaps on the ends of the
spacing chains 15, thus allowing free move-
ment and easy detachment of the chgins for
the purpose of increasing or decreas ing the
number of display supports. When the rods
13 rest close together on the slides 14, the
chains 15 form loops 17 hanging down at
the ends of the display carriers B. The
length of the spacing chains 15 is such that
successive display carriers B will clear each
other and appear at the apertures 2 and 3
in the casing A. From the top of the aper-
ture 2 the chains 15 extend across the top
of the casing and down its back connecting
to the display carriers B on the slides 14.
At the top of the casing the chains 15 are
carried by loose sheaves 18 concentric with

A number of rods 13
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the sprockets 4 and 5 which assist in spac-
ing the rods 13 longitudinally. The flights
8 are adapted to engage the ends of the rods
18 as they hang at the top of the aperture 2
and carry them across the top of the casing
resting upon the tops of the sides of the
frame which at this point form slides 19
that take the weight OF the display from the
operating chains, thus reducing the friction
on the sprockets and permitting smooth op-
eration. The slides 19 are slightly above
the chains C and raise the rods 18 clear of
the sprockets and chain while the displays
are stationary.

At the back of the frame are located the
displacing guides 20 and the automatic
latches 21. The displacing guides 20 are
formed upon the edge of the frame D at
this point and extend from a point inside
of the plane of the outer face of the operat-
ing chains C to a point outside the plane of
travel of the extremity of the flights 8 and
have a comparatively short edge or face
in the form of an arc. As the chains move
forward carrying the flights 8 in engage-
ment with a rod 13, the ends of said rod
come in contact with the displacing guide
and are gradually forced toward the back
of the casing and out of engagement with
the flights 8 on .the two chains C. The
automatic latches 21 are pivoted between
the frame D and the supports 22 which are
attached to the frame. The latch has the
form of a bell crank with a weighted arm 23
and an engaging arm 24 which carries a
series of notches 25 fitted to engage the end
portion of the rods 13 when they have passed
below the latch 21 and prevent any return
or rising of the rods. The descending rods
press the engaging arms 24 forward, but at
the moment the rods 13 are thrown out of
engagement with the flights 8 by the dis-
placing guide 20, the latch 21 is released
and the weighted arm 23 forces the engag-
ing arm backward so that some one of the
notches 25 is in engagement with the rod 13
as soon as it has cleared the flight 8 and
stopped its downward movement. The guide
20 and latch 21 are so located that a rod 13
is tripped at the instant its successor fills
the aperture 2. The weight of the descend-
ing rod and its display is counterbalanced
by the display supports hanging in the
front of the machine before the apertures
2 and 3, thus preventing any further down-
ward movement of a disengaged rod until
the flights 8 engage the rod 13 carrying the
display at the aperture 2. The succession
of displays B is thus locked from movement
in either direction until the operating belts
C again act by means of the flights 8.

In order to make the tripping action of
the guides 20 effective, it is necessary to
prevent the rotation of the flights 8 which
could take place through the buckling of the

1,047,004

chain at this point, as this would result in
releasing the two ends of the rods 13 at
different moments and in different positions
and consequently throwing the displays B
out of alinement. The buckling of the chain
1s prevented by guide grooves 26 the sides
of which engage the guide heads 10 on the
flight. A flat guard 27 lies inside the
chain and a guide 28 is formed outside of
the ends of the rods 13, holding them against
the chain and pressing the chain back
against the guard 27, thus insuring the en-
trance of the guide heads 10 of the flights 8
on the chain, into the guide grooves 26. An
additional guard 29 extends inside the rod 13
and the chains C at the highest point of the
displacing guide holding the chain clear of
the guides and preventing slack chain from
catching.

When the flights 8 engage the rod 13 of
the display B which occupies the aperture 2,
the tension on the chains 15 connecting this
display to the one preceding it, is relieved
and, the preceding display drops by gravity
down the back of the muachine until it
reaches the slides 14.

To maintain the tension of the belts C,
an idler 30 is provided, mounted upon a
pivoted frame 81 the weight of which serves
to tighten the belt. A blind 32 is supported
by flexible straps 46 and 47 from the casing
in the front of the machine at the top of
the aperture 2. This blind serves to hide
the interior of the casing while the display
travels from aperture 3 to aperture 2 and
is pushed out of the way by the display at
aperture 2 as it travels back from view.

In operating my device a series of the dis-
play carriers B rest upon the slides 14.
These carriers slide forward by their own
weight until they reach the curved guide at
the end of the slide. In this position the
front display is visible at the aperture 3.
A similar display is presented at the aper-
ture 2 in the upper part of the casing being
held there by the spacing chains 15 which
pass over the sheaves 18 to the bar 13 of the
preceding display carrier which is held by
the latches 2 and the displacing guides 20,
out of engagement with the operating chains
C. As the operating chains continue to
move, the flights 8 approach the sprockets 4
where they come into engagement with the
bar 13 of the display presented at the aper-
ture 2. This bar 13 now rises on to the slides
19 and moves across the top of the casing
past the sprockets 5 until it reaches the dis-
placing guide 20. During this movement
the display attached to the rod 13 travels
across the body of the apparatus in a verti-
cal position and as the bar 13 approaches
the displacing guide, the display travels
downward behind the sprocket 5. At the
same time, the display presented at the aper-
ture 3, being connected to its predecessor
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by the spacing chains 15, rises to the position
previously occupied by its predecessor at the
aperture 2, which position it gains at the
moment that its predecessor is thrown out
of engagement with the flights 8 by the dis-
placing guide.20.

The operation of the disengaging mecha-
nism begins as the rod 13 approaches the
displacing guide 20. At this point it is
pressed down against the chain by the guard
99 which maintains the chain in such a posi-
tion that the guide heads 10 of the flights 8

will enter the guide grooves 26. The guide
" grooves 26 hold the flights in a vertical po-

sition with their faces 9 normal to the line
of travel of the belt C. The grooves are so
placed that the guide heads are engaged by
them at the moment the bar 13 resting
against the faces 9 of the flights, comes inlo
contact with the displacing guides 20.
These guides force the bar 13 outward upon
the faces of the flights until it clears their
outer extremities. The engaging arm of the
latch 21 which has been forced forward by
the descending rod 18, is freed by the out-
ward movement of the rod on the face of the
flight and swings backward engaging the
rod with some one of the notches 25. In
this way the rod 13, carrying its display aad
balanced by the displays B presented at the
apertures 2 and. 3, is locked againsl any
backward movement at the instant 1t cleaxs
the extremities of the flights.

In the alternative constructions illustrated
in Figs. 7 and 8, the principal features are
identical with those illustrated in the pre-
ceding views. The operating belts C are
represented as driven by the sprociet 6 by
means of the motor 33 mounted upon the
casing 34 and connected to the sprocket by
gears 35, a worm shaft 36 and worm wheel
37, the latter being concentric with the
sprocket 6. This apparatus is especially
adapted to the use of flexible displays 1
and the illustration in Fig. 7 shows a cas-
ing 84 with a single aperture 38 betore
which the displays E are successively pre-
sented. As those displays are likely to be of
large dimensions, their full length extensior
in a vertical position would require a great
height of apparatus with a waste of space
below the display aperture. To obviale this
difficulty the bottoms 39 of the displays
themselves, or the flexible supports carrying
them, may be attached to the rods 40 carry-
ing the succeeding display. The attachment
to the rod of the succeeding display is loc-e
so that no tension is given the display by
the operating chains C, the weighted bar
41 at the bottom causing the display to
hang smooth in front of the aperture 38.
The weight of the succeeding displays is
carried by the spacing chains 42 similar to
the chains 15 used in the previous construc-
tion. These chains are carried by sheaves 43

8

as before but the display itself instead of
maintaining its vertical position through-
out its entire route is carried across the tcp
of the casing in the form of a broad beit
upon rollers 44 loosely journaled upon
shafts 45 which also carry the sprockets &
and 5 and sheaves 43. In this way the
movement of the operating chains C upon
the sprockets does not revolve the rollers 44
carrying the flexible display E, and these
rollers revolve only when the display is be-
ing carried forward by the flights § upon
the operating chains C engaging the end of
the rods 40 supporting the displays.

If desired the rollers 44 may be made to
revolve with the sheaves 43 which carry the
spacing chains 42. This construction would
assist materially in carrying
plays across the top of the frame.

The operation of the displacing guide and
latch are identical in both structures and the
slides 14 carrying the rods have exactly the
same form and function. However, when
the displays are supported on these slides
the flexible material of the displays instead
of falling vertically from its supporting
rods falls in the form of a loop 45 attached
at its end to adjacent successive rods 40
resting upon the slides. The use of this
construction with flexible displays carried
over the top of the frame, permits the use

of the interior of the frame for other pur-.

poses including housing of the. small motor
to operate the mechanism and means for
illuminating display transparencies on the
supports, an adaptation which may be read-
ily understood without illustration.

Tt is evident that the number of displays
in either the preferred or alternative con-
struction may be increased or diminished
over the number illustrated without chang-
ing in any way the operation of the device.
This change may be made at any time by
detaching the chains 15 from a rod 13 in the
preferred construction, “or by detaching
chains 42 and display E from a rod 40 in
the alternative construction.

Tn accordance with the patent statutes I
have described the principles of operation
of my invention together with the apparatus
which I now consider to represent the best
embodiment thereof but T desire to have it
understood that the construction shown is
only illustrative and that the invention can
be carried out by other means and applied
to uses other than those above set forth
within the scope of the following claims.

Having described my invention, what I
claim as new and desire to protect by Let-

‘ters Patent is:—

1. In display apparatus having a frame
and a moving belt thereon, associated with
display carriers, flights on said  belt
adapted to engage successive Carriers, a dis-
placing guide on said frame, . adapted to
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displace said carriers from engagement with
said flights, guide heads on said flights,
short guide grooves for said heads associated
with said displacing guide and adapted to
hold said belt and flights in a normal posi-
tion during the displacement of the carriers
by said displacing guide.

2. In a tripping device for disengaging
movable carriers from flights upon an oper-
ating belt in display apparatus, a lateral
guide head on each of said flights, 2™ fixed
displacing guide adapted to force said car-
riers away from said operating belt at a
certain point in its operation, a grooved
frame in connection with said displacing
guide adapted to receive the guide heads of
successive flights whereby the flights are

~held in a nermal position during the action

of the displacing guide.

3. In display apparatus, a supporting |

frame, display carriers mounted thereon,
spacing chains connecting said display car-
riers and forming therewith a slack belt
cperable on said frame, operating means
mounted on said frame and adapted to
engage said carriers successively to operate
a succeeding carrier during the engagement
of its predecessor, means for disengaging
said carrier and operating means and means
for locking said belt from backward move-
ment when said carriers are not in engage-
ment with said operating means.

4. Display apparatus, comprising, in com-
bination, a supporting frame, a belt mount-
ed thereon, display carriers associated with
said belt, a lock for said carriers, automatic
means for engaging said carriers with said
belt, a connection between successive carriers
adapted to operate a succeeding carrier dur-
ing the engagement of its predecessor, auto-
matic means for detaching said engaged car-
riers from said belt and connecting them
successively with said lock, whereby they
may be held against movement until the en-
gagement of the succeeding carrier with the
belt.

5. In automatic display apparatus, an op-
erating belt, a flight on said belt having a

- guide head, a series of displays connected to

50-

83

form an endless belt, rods on said displays
adapted to| be engaged by said flight in its
movement, g displacing guide adapted to
force a display rod engaged by said flight
out of engagement therewith and a short
grooved guide in connection with said dis-

1,047,904

placing guide adapted to engage the guide
head of a flight during the action of the dis-
placing guide to make that action positive.

6. In a display apparatus, a supporting
frame having a display opening, a belf
mounted thereon having a flight, means for
actuating said belt, a succession of display
carriers adapted to be moved singly behind
said display opening by said belt and to be
engaged by said flight, a flexible connection
between successive carriers adapted to op-
erate a succeeding carrier during the en-
gagement of its predecessor, a support ex-
tending away from the upper portion of said
display opening on which said display car-
riers are adapted to run while being moved
by said belt, whereby the weight of a dis-
play over said opening tends to return its
predecessor, automatic means for disengag-
ing said preceding display from the flight
on said belt, and means for engaging said
preceding display when disengaged from
said flight to hold the display which is over
said opening, stationary.

7. In a display apparatus, a supporting
frame having a display opening, a belt
mounted thereon having a flight, means for
actuating said belt, a succession of display
carriers adapted to be moved singly behind
said display opening by said belt and to be
engaged by said flight, a flexible connection
between successive carriers adapted to op-
erate a succeeding carrier during the en-
gagement of its predecessor, a support ex-
tending away from the upper portion of said
display opening on which said display car-
riers are adapted to run while being moved
by said belt, whereby the weight of a dis-
play over said opening tends to return its
predecessor, a guide in the path of said dis-
plays adapted to disengage a display pre-
ceding the one over said opening from the
flight on said belt, and a pivoted latch
weighted to cause engagement with said pre-
ceding display to hold a succeeding display
stationary over said opening and adapted to
allow said succeeding display to sweep past
said latch and into engagement therewith.

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

BENJAMIN B. BIENHOFF

Witnesses:

Pavn 8. S»rrm,
Juie Donovan.
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