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UNITED STATES

PaTENT OFFICE.

GASTON POSSIEN AND FREDERIC VICTOR MAQUAIRE, OF PARIS, FRANCE.

ROTARY TRANSPORTING DEVICE.

SPECIFICATION forming part of Letters Patent No. 659,692, dated October 16, 1900;

Application filed August 2, 1889,

Do «ll whom it may concern:

Beit known that we, GASTON POSSIEN, com-
poser, of 31 Rue Vital, and FREDERIC VICTOR
MAQUAIRE, engineer, of 3 Avenue du Maine,
in the city of Paris, France, have invented
an Apparatus for Transporting Movable Ob-
jeets in a Curvilinear Path of Varying Direc-
tion, of which the following is a full, clear,
and exact description.

This invention relates to apparatus for ef-
fecting the transport and exchange of one or
of a number of movable objects upon and be-
tween a series of supports moving relatively
to one another.

The invention is illustrated in the accom-
panying drawings, wherein—

Figure 1 represents a sectional view of the
apparafus as applied to mechanical moving
devices-—such as roundabouts or carousels,'
toys, and the like—the section being taken on
the line 1 1 of Fig. 1. Fig. 2 isan elevation,
partly in section, on line A B, Fig. 1. Fig.
3 is a diagram illustrating a double crossing
movement made by a series of movable ob-
jects with the aid of a series of four disks.
Fig. 4 is a diagram illustrating the movement
in a sinuous course and in reverse direc:
tions of a series of movable objects with the
aid of a series of six or a greater number of
disks. Fig. 5is atopview ot a modified form
of device embodying our invention, the view
showing the top disks F removed and partly
in sectionn. Fig. 6 is a side view of the same,
partly in section. Fig. 7 is an enlarged de-
tail side view, partly in section, of delthn
of the apparatus to be hexemdtner described.

The same characters of reference denote
like parvts in all the figures.

IFigs.1and 8 representa group of fourdisks,
of which two only are tully shown in Fig. 1.
These disks receive rotary motion at the same
peripheral speed by being geared together at
their circumferences by means of toothed
gearingorotherwise. Under these conditions
if it be assumed that a movable object is
placed at the point ¢ in the circumference of
the disk I said object will be moved in the di-
rection of the arrows toward disk II, around
a portion of the circamference of \shlch it
will pass from the moment ot its coutact with
the two disks and in a similar manner will
pass from disk II to disk 1lI, thenee to disk

Serial No. 725,837,

1V, and back to disk I, and so on.

(No modsl)

The mov-

i able object will thas desm ibe during its cycle

of movement a series of arcs of cu'cles alter-
nately upon thé interior and the exterior por-
tions of ‘the circumference of the group of

four disks, the course described being that

of a double loop. If now a second moving

‘object be placed at, say, point b upon disk II

a series of movements similar to the pleoed-
ing will be performed by this object, but in
a pa‘nh crossing that above described, the
number of moving objects which may be em-
ployed for producing this double crossing
movement, as represented in Fig. 3, being
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determined by the relative dimensions of the

disks and moving objects.

1f the number of disks be increased to six
or upward, the path traversed by each mov-
ing object will be a sinuous line winding

around the common center of the group of

disks, as shown in Fig. 4

The disks carrying the moving objects may
be of different diameters, provided that the
numiber of positions (of the moving objects)
on each disk is constant and at least equal to
four and that the ares of circles comprised
between two positions of said objects shall be
identical in all the disks—that is to say, that
all the objects shall pass between the points
of contact of the disks in equal mmes as will
be hereinafter explained.

It will be seen from an inspection of Figs.
1 and 2 in the first place that the position
ocenpied by the moving objects upon the
disks should be such that no two of said ob-
jects can meet at the same moment at the
same point of translation from one disk to
another. The disks should therefore be so
arranged as to present alternately a free point
and a point occupied by a moving object,
thus causing a space to coincide with a
plenum in order to render possible the ex-
change or translation of the moving objects.
chmw thus defined our invention in general
terms, we will now proceed to descrlbe the
mechanical combinations with the aid of
which the three following phases of action
may be executed: first, maintenance of the
objects in motion during their transport be-

tween the points of exchduwe and during the
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jects (by means of operating mechanism) mo-
mentarily out of action, and, third, release of
the moving objects by the operating mechan-
ism momentarily in action, these two latter
actions being accomplished alternately ac-

.eording to the rule previously indicated.

In the example of the application of the in-
vention which we will now describe the ob-
jeet aimed at is that of effecting the trans-
lation of the objects ordinarily employed in
connection with roundabouts and the like—
such as animals, vehicles, and figures of va-

.rious kinds—either toberidden by .those par-

ticipating in the exercise or as a means of
transport or for displaying pictures, &ec., by
causing the latter to traverse with safety the
varied directions before indicated. To this
end we employ the arrangements represented
in the first place in Figs. 1 and 2.

I II are two disks or platforms forming
part of a four-disk system, these disks being
fixed on the upper ends of vertical shafts ¢,

~which rotate on ball-bearings d to lessen the
.resistance to movement and are journaled

at their lower ends in footstep - bearings.
Theserevolving parts are supported on hollow
columnseandreceive motion in common from
gear-wheels f of the same diameter, for ex-
ample, as the disks, meshing the one inan-
other, and which receive their motion from a

driving-wheel that may be placed at g or A,

according as the motor is to be.placed at the
center of or at one side of the roundabout.
Beneath each upper revolving disk or plat-
form is suspended a second disk ¢, the two

disks being rigidly connected by means.of a’

hollow pillar 7, and at a still lower level is
fixed to another pillar e a third disk k, pro-
vided with two cam-grooves, as hereinafter
explained. In these figures the moving ob-
jects are represented by their supporting-
spindles/, which are capable of rotating freely
in tuabes m and are provided at their lower
ends with rubber-tired rollers n, running.on a
track o, which may either be a plane horizon-

tal surface or be formed with raised portions

p, as shown, The support for the moving
object is further provided with a roller ¢ for
the purpose of controlling and varying at will
by means of lateral guides the partial rota-
tion of the spindles/at each point of the trav-
erse of the object. ‘ '

The action of the apparatus is as follows:
Each objectissuccessively seized, transferred
from one platform to the next, and then re-
leased for the purpose of rendering it free to
take a new direction by the automatic action
of a series of double gripper or pair of jaws
7, each pair of which is jointed on a common
axis s. The perfect accuracy with which the
three functions of seizing, holding, and re-
leasing the objects by means of the mechan-
ical hands constituted by the grippers r are

performed is insured by the action of rollers .

¢t and #*, running in ecam-grooves v v .in theé
stationary cam-disk %, the movement of said
rollers ¢’ #* being tfansmitted by means of le-

ver ¢connections zz. Each of the rollers ¢’ and #
turns freely onn a spindle carried on the end
of levers y, pivoted ou axes z, mounted on
disk 7. Assuming the cam-grooves to have
an appropriate form and relative position, it
follows that the rollers { and # will accom-
plish a periodical movement in the direction
of the radii of the revolving disks each time
that one of the rollers passes the line joining
the centers of two adjacent disks. The le-
vers y are alternately disposed above and be-

‘Jow the cam-disk %, so that the rollers ¢’ and

# in participating in the rotation of the disks
pass the points of contact of adjacent disks,
the one roller in the upper and another in
the lower groove, and so on alternately. The
bend of the upper and lower cam-grooves be-

ing disposed inversely to each other, it fol-

lows that the grippers mounted on the same
disk suceeed each otheralsoin the'alternately
open and closed—that is to say, in the inop-
erative and operative—positions. | The cams
of each revolving disk are further disposed
inversely to those of the disks immediately
in contaet therewith, so that the grippers
(which are themselves arranged alternately
in two different horizontal planes) willalways
be presented at their point of coincidence,

‘the ane open and the other closed upon the

spindle which carries the moving object. In
consequence of the inverse movements im-
parted by the cams to the rollers (passing the

‘tangent-points of the disks)and through said

rollers to the grippers those of the latter

which hold the object abandon their hold

and transfer the object to those grippers
which are. next to receive it,and in order that

‘this exchange may be effected with the neces-

sary security the parts are so arranged that
the grippers shall have seized the object be-
fore it has been released by the preceding
grippers. To obtain this result, the common
axis s of.each pair of grippers is mounted in
a frame oscillating upon another axis 1, piv-

70

8o

85

90

95

100

105

710

oted in the upper disk or platform I, IT, ITI,

&ec., and in a support 2, fixed to the lower
platform 4.  The extremity 3 of this frame is
adapted to abut against suitably-mounted

_stops 4 and 5, a spring 6 tending to force the
_part.3 againststop 4, and thus bring the axis

of rod/inthecorresponding gripper-arms into
aradius slightly greater than that of the disks
at their tangent-point, and consequently in
the neighborhood of the points of coincidence
of the separate sets of grippers, (i. e., in the

plane.in which lie the axes of two adjacent

disks,) and for a certain time the two circular

.paths of the moving objects tend to .intersect

one another. Inreality (assuming thesprings
6.to be of equal strength) this tendency causes
the object to travel in a rectilinear path duar-
ing the time, for example, that the cams,
first, foree the roller ¢’ to still hold the grip-
pers 7' closed; second, cause the rollers #*to
effect the closing of gripperss? r%, and, third,
cause the roller {’ a moment afterward to ef-
fect the opening of grippers ' »'.  The prie-
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tical realization of this kinematic funetion is
insured by allowing the two rollers to have
sufficient play according tothe radius of their
respective disks. In effect there elapses a
certain time during which the rods [l are held
by the pairs of grippers of both the disks be-
tween which the exchange of the object is to
be effected, the object being abandoned by
the one disk only after it has been seized by
the following disk and securely held for the
purpose of being carried along and trans-
ported toward a series of fresh points in the
track which it has to traverse. The same ef-
fects are produced forallthe other exchanges
of the objects according to the rules of alter-
nation and inversion of direction of motion
previously described. A simpler arrange-
ment of mechanism may also be employed,
such as that represented in plan and vertieal
section in Figs. 5 and 6. In Fig. 5 the move-
ments of the object are effected by means of
multiple levers pivoted at ¢ and having three
arms b ¢ d. The arm b of each of these le-
vers is curved at its extremity to exactly con-
form tothe exterior contour of the guide-tube
¢, by which the movement of the object is
effected. The arm ¢ of the lever has pivoted
upon its extremity a roller f, by which the
common working of these multiple levers is
controlled. The arm d of each of said mul-
tiple levers serves as the point of attachment
for a spring g, whereby the rollers f are con-
stantly and firmly pressed against the cams
h I/, whereas in the previous arrangement
the rollers through which the movements are
effected are engaged between the parallel
curvatures of two cams,which conduce to the
production of the same movement. Froman
examination of Fig. 5 of thedrawings it will
beobserved thatthecam 7' is uppermost upon
the right-hand side of the device, whereas it
is lowermost on the left-hand side. The dis-
position of these cams is such that the de-
pression in the cam A’ is coincident with the
elevation of the cam & of each carrier. The
roller f of one carrier will bear upon a cam £,
whereas the next roller will bear upon the
cam A'. It will be understood that from this
arrangement and the disposition of each set
of cams with relation to another a roller f
on one carrier will bear on the elevated por-
tion of its cam & after leaving an intersecting
position, whereas the roller f of the codperat-
ing gripper on another carrier will bear upon
a depressed portion of its cam i'. It will
likewise be understood that the rollers f of
alternate grippers on the same carrier bear
upon the same cam. Thus, forinstance, the
rollers of the first and third gripper upon the
right-hand side of Fig. 5 and counting from
the upper gripper bear upon the cam h,
whereas the rollers of the second and fourth
grippers bear upon the cam h'. As shown
in Fig. 5, the movement and retention of
the objects are effected partly by the termi-
nal curvature of the levers b and partly by

a seating of the guide-tube e in a depression
formed in a $econd lever &', pivoted on a
center «'. The pivots @ and 2’ are both
carried upon the same frame ' and are du-
plicated to take the place of the disks I II,
&e., and the disks 7 of the first arrangement.
The levers b’ have each an arm b, which
serves as a point of attachment for the spring
g, which tends to constantly press the rollers
f firmly against the cams h &', and thus in-
sures the requisite control of the movements
for seizing and releasing the objects by the
hooked levérs b. The same spring g tends to
bring the depression for the guide-tube e,
formed in the arm of lever b", to bear against
the stop {. A second stop limits the oseil-
lations of b either in case of the accidental
breakage of spring g or at the moment of in-
tersection of the two circular paths of the
supports of the moving objects, at which
point their paths are momentarily converted
into a rectilinear path. As in the arrange-
ment illustrated in Figs.1and 2, thereis pro-
vided in a second plane parallel to the first
a second series of levers b &', of similar form
to those already described and fast on the
same axes ¢ and z, so that each of the guide-
tubes which supports a moving object may
be always held and acted on at two points in
its height and that the several guide-tubes
may thus move constantly parallel to each
other. Both members of the pair of lever-
arms b b' {corresponding to each position ca-
pable of being occupied by the moving ob-
jeets) are thus amenable to the action of a
single roller f and a single spring g. Fixed
disks P are supported upon columns p, con-
centric with each rotary apparatus, these
columns being supported upon the ground
or foundation of the runabout. The rods
which support the objects alone pass through
anopening nade between the stationary disks
P and the platform Q. The same rules of
working previously described will also apply
in this arrangement—viz., alternation of the
positions occupied and unoccupied by the ob-
jects, so as to avoid their mutual collision,
permit of their exchange and of the continu-
ity of their traveling movement from point
to point, and of the requisite reversal of the
movements of the gripping and releasing le-
vers.

The arrangement represented in Fig. 7 per-
mits the transmission of any kind of move-
ment to the objects during their travel and
of utilizing said movementsto produce varied
effects. This arrangement provides means
for utilizing the rotary motion of the wheels
n, which support the moving objects during
their travel along the track o. For example,
the motion of wheels n may be transmitted
to the upper part of the objeet. To thisend

upon the axis of wheel n is keyed a bevel-
pinion @, whose motion is transmitted through
bevel-pinion b, shaft ¢, and bevel-gear d ¢,
the latter keyed on a shaft f, turning easily
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in the interior of the rod I, which supports
the object under the same conditions as those
previously described.

Although we have described several appli-
cations of our system of automatic transla-
tion, it should be understood that the gen-
eral arrangements on which the apparatusis
based may be applied in all eases in which an
object or body of any kind may be or is re-
quired to be transferred or transported by ex-
change between any smtablo organs of trans-
la,t;lon :

We claim—

1.. In adevice of the characterspecified, the
combination of a plurality of rotatable car-
riers, grasping devices carried by said car-
riers, an object having a stem that is adapted
to be engaged by the grasping devices and
means for automatically actuating said grasp-
ing devices to release one grasping device
when another has been operated to grasp the
object, whereby the object is caused to move
continuously from one grasping device to an-
otherand ina curvilinear path of varying di-
rection.

2. Inadeviceof the character specified, the
combination of a plurality of codperating ro-
tary carriers, means for rotating all of said

"

carriers at the same rate of speed, a grasping |

device carried by each of said carriers, a two-
part object one part of which isadapted tobe
engaged by each of said grasping devices and
to prevent a movement of the portion of the
object grasped by the grasping device with
relation tothe carrierand means independent
of the carriers for automatically actuating
one grasping device when another grasping

- device has been operated to grasp the object,
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whereby the object is caused to be moved by
said grasping devices continuously from one
grasping device to another and in a curvili-
near path of varying direction.

3. Inadeviceof the character specified, the
combination of a plurality of codperating ro-
tatable carriers grasping devices carried by
said carriers, an object-carrying deviceadapt-
ed to be grasped by the grasping devices, an
object carried by the said object-carrying de-
vice and movable independently thereof and
means independent of the carriers for anto-
matieally releasing one grasping device when
anotherhas been operated to grasp the object-
carrying device, whereby the object is caused
to be successively grasped by the grasping
devices and to move continuously from one
grasping device to another and caused by the
grasping devices to move inacurvilinear path
of varying directions and to permit a move-
ment of the object in a direction different
from that produced by the carriers.

4. Inadevice of the character specified, the
combination of a plurality of rotatable car-
riers, grasping devices carried by said car-
riers, an object-carr, yinvdevice adapted to be
grasped by the grasping dev1ees, an object
carried by the sa,ld object-carrying device and
movable independently thereof, a cam-track

4 : 659,603

upon which an extension of the objectis adapt:
ed to bear in order to support the object and
means independent of the carriers for auto-
matically actuating the carriers to release
one grasping devnce when ;another has been

opelated to grasp the obJect carrying device,

whereby the obgect is moved contlnuously
from one grasping device to another and
caused by said devices to move in a curvi-
linear path of varying directions and in a di-
rection at right angles to the plane of move-
ment of the carriers in a curvilinear path.

5. Inadeviceof the character specified, the
combination of a plurality of rotatable codp-
erating carriers, means for rotating said car-
riers, a gripping device carried by each of said
carriers, the carriers beingsorelated that the
path of movement of the gripping device of
one carrier intersects with the path of move-
ment of the gripping device of another car-
rier, a spindle adapted to be grasped by the
gripping devices, an object carried by and
movableindependently of said spindle,means
for automatically releasing the gripping de-
vice of one carrier when said gripping device
is coincident with the gripping device of an-
other carrier and for automanically operating
said second-named gripping device to grasp
the spindle when the d{irst- uamed gripping
device has released it and means for auto-
matically turning the object on the spindle
during the translation of said spindle.

6. In a deviceof the character specified, the
combination of a plurality of rotatable codp-
erating carriers, means for rotating said car-
riers and gripping devices carried by each of
said carriers, the carriers heing sorelated that
the path of movement of the gripping device
of one carrier intersects with the path of
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movement of the gripping device of another -

carrier, a spindle adapted to be grasped by
the gripping devices, an object carried by
and movable independently of ;said spindle,
means for automatically releasing the grip-
ping device of one carrier when said gripping
device is coincident with the gripping device
of another carrier and for automatieally op-
erating said second-named gripping device to
grasp the spindle when the first-named grip-
ping device has released it, means for auto-
matically turning the object on the spindle
during the translation of said spindle and
means for automatically movmg said object
independentiy of its spindle in a, vertical di-
rection.

7. Inadevice of thecharacter spemﬁed the
combination of a plurality of rotatable codp-
erating carriers, means for ro(:a‘tmo said car-
riers. and gripping devices carried by each of
said carriers, the carriers being so related that
the path of movement of the O'I‘lpplnf’ device
of one carrier intersects with' the path of
movement of the gripping device of another
carrier, a spindle adapted to be grasped by
the gripping devices, an object-supporting
rod carried by and movable independently of
said spindle, a lateral projection extending
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from said rod, a cam-track which cobperates
with said lateral extension to effect a turning
of the object with relation to the spindle,

‘means for automatically releasing the grip-

ping device of one carrier when said gripping
device is coincident with the gripping device
of another carrier and for antomatically op-
erating said second-named gripping device to
grasp the spindle when the first-named grip-
ping device has released it, a cam-track which
supports the object-supporting rod and which
automatically moves the object in a vertical

direction without affecting the turning and
curvilinear movement thereof.

The foregoing specification of our appa- 15
ratus for transporting movable objeects in a
curvilinear path of varying direction signed
by us this 21st day of July, 1899.

GASTON POSSIEN,
FREDERIC VICTOR MAQUAIRE.

Witnesses:
EpwARD P. MACLEAN,
MAURICE HENRI PIGNET.




