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23 Claims.

This invention relates to ware transferring ap-
paratus particularly adapted for use in the manu-
facture of pottery.

An essential object of the mventlon is to pro-
vide for the automatic transfer of ware, either
in a finished or partly finished state, from one
place to another, as for example, from a mold
or molds to a conveyor, or to remove the ware
from the molds and place it in suitable forms for
further operations thereon and subsequently re-
transfer the ware from the forms to the molds,
or stack the ware on a table or conveyor, or trans-
fer the ware from one conveyor to another; and
in the event it is desired to use a conveyor or
conveyors, means are provided for actuating or
driving the latter in synchronism with the ware
transferring means.

Another object of the invention is to provide
a ware transferring ‘means adapted to be oper-
ated through the application of a fiuid medium
such -as super or' sub- atmospheric pressure, or
both super and sub-atmospheric pressure. or to
grip the article by the application of suction or
sub-atmospheric pressure and discharge the ar-

ticle by air under pressure or super-atmospheric '

pressure, means being provided for timing and
regulating the application of the finid medium in
synchronism with the transferring operation, and
also an auxiliary means for dislodging or releas-
ing the ware from the molds previous to or dur-
ing the transferring operation.

Another object -of the invention is to provide
an adjustable, yielding, conforming pressure, ware
transferring means, to adapt the structure to
ware undergoing the process of formation. or
ware of different degrees of frangibility and ir-
regular shaped ware, and thus prevent distortion

or breakage of the ware or marring of the sur-’

face thereof.

Another object of the 1nventvon is to provide a
means for transferring ware of different shapes
and sizes simultaneously and to different places

. or points of deposit. as for instance. to a conveyor

5

)

or series of conveyors with or without means for
positioning the ware thereon, means being pro-
vided for accurately svotting or nositioning the
member for grinping the ware relatively to the
points of removal and denosit of the ware.
Another obiect of the invention is to provide
a structure of the class specified embodying
means for gripping ware in such manner as to
enable the ware to be inverted without releasing
it from the transferring device, or to be turned

at different angles for performing vatrious opera- .

tions thereon, or to grip the ware on one side 50

(Cl. 214—1)

that in the case of deep ware, such as cups, bowls,
etc., access may be had to the interior and also
part of the exterior of the ware for any desired
operation.

Another object of the invention is to provide 80
for readily controlling and adjusting the opera-
tion of the ware transferring means, or any part
thereof, while in operation or while the driving
connection subsists, or while at rest.

A further object of the invention is to provide
means in a ware transferring structure for en-
suring proper contact of the ware gripping mem-
ber with the suifface of the ware being trans- -
ferred, or for automatically conforming to the
surface contour of the ware being transferred. 79

Among other obJects are, to provide means for
removing ware from molds in a drying chamber
or other enclosure and transferring it to forms
or other points and re-transferring it back to the ‘
said chamber or enclosure; to center the molds 75

[~

8

‘previous to and during transfer of the ware and

to. move the molds in synchronism with the
transferring means; and to arrange any number

of devices in multiple and series for transferring
ware of various sizes and shapes simultaneously 80
or approximately simultaneously.

With the foregoing and other objects and ad-
vantages in view, the invention consists in the
preferred construction and arrangement of the’
several parts which will be more fully hereinafter
described and claimed.

In the drawings:—

Figure 1 is a side elevatlon, partly broken
through, of a ware transferring means embody- 20
ing part of the features of the invention;

Fig. 2 is a horizontal sectional plan view on
the line 2—2, Fig. 1;

Fig. 3 is a broken sectional side elevation taken
on the line 3—3, Fig. 2; " o8

Fig. 4 is a detail view of one form of means for
actuating the ware conveyor taken on the line
44, Fig. 2; . |

Fig. 5 is g similar view taken on the line 5—5,

Fig. 2; 100

Fig. 6 is a detail sectional view of a preferred
form 'of valve for applying super or sub-atmos- |
phere;

Fig.7 isa further view of the valve, illustrat-
ing one of its applications; 106

Fig. 8 is a transverse veriical section through
a mold and preferred form of grip device adapt-
ed for deep ware;

Fig. 8a is a similar view of a modification 1n
structure relatlvely to Fig. 8; 110

85 .




P2

Figs. 9 and 9¢ are views similar to Fig. 8 of
modified forms of grip devices;

Fig. 10 is a similar view of a preferred form of

grip device adapted for shallow ware;
£ Fig. 11 is a transverse vertical section through
a further modified form of grip device and co-
operating parts;

Fig. 12 is a broken plan view of a plurality of
ware transferring structures, illustrating dia-
grammatically a method of arranging same in
parallel and irregular series;

Fig. 13 is a similar view, illustrating a method
of transferring a plurality of different sizes and
shapes of ware simultaneously;

Fig. 14 is a side elevation of the structure shown
in Fig. 13, and

Fig. 15 is a detail plan view of
structure. ,

The improved ware transferring means, for
the purposes of illustration, is shown in coopera-

10

18

é,n adjustmént

20

tive relation with a conveyor and pottery fabri- .

cating mechanism substantially as disclosed in
my copending application Serial No. 202,629, filed
June 30, 1927, but it will be understood {hat said
means may be applied to any mechanism or
structure desired, to perform any function of
which it is capable.
application in connection with the lower portion
of Fig. 1, this conveying and fabricating mech-
anism may be readily unders'ood, and a brief de-
scription thereof should suffice. )

The numberal 5 generally designates a station-
ary frame, which is shown broken in parts to
indicate that same may be of any length desired,
tracks or rails 6 being adjustably secured there-
to or supported thereby, on which trays or pallets
7, cerrying molds 8, have movement, said trays
or pallets having projecting trunnions 9, which
are provided with bearing rollers 10, for support-
irig the trays while on said tracks, these project-
ing trunnions also extending through or connect-
ed to the links of a conveyor chain 11, the trays
7 being thereby connected in series in said chain.
- Extending horizontally along the lower portion
of the frame 5 is a main drive shaft 12, rotatably
mounted in sui'able bearings 13, said shaft be-
ing provided with suitable gearing .along its
length for operating the various fabricating units

. that may be driven thereby. That portion of the
50 shaft 12 herein shown is provided with sui'able

bevel gears 14 and 14* meshing with correspond-
ing gears 15 and 159, secured on shafts 16 and 167,
extending at right angles to said drive shaft 12,
the shaft 16 having adjustably secured thereon

25

30

35

40

55
18, provided with a cam roller 19, said lever be-
ing adjustably fulcrumed at 20, the point of ful-

. crum being adjustable while in operation prefer-
ably through the medium of a sliding block ad-
justment shown in detail in Fig. i5. This form
of adjustment may be clearly understood by re-
ferring to my copending application Serial No.

148,872, filed Nov. 17, 1626, for Multiple and au-

tomatic jigger. The numeral 212 designates a

floating block having ‘a pin or trunnion 21 pro-

jecting therefrom and providing a bearing for a

sliding block 21°¢, which moves in a slot.formed

in the member or lever to be pivoted or ful-
erumed, in the present ins‘ance the lever 18, said

40

. lateral displacement of the lever and the pin 21°
provided with a cotter key or analogous means
to prevent lateral displacement of the said block.
A bracket 214 is formed integral with or attached
to the stationary frame of the mechanism, and

By referring to my above

a cam 17, adapted to impart movement {0 a lever '

block 21¢ being formed with a flange to prevent '

1,043,483

extending through and supported by this brack-
et and also projecting into and supported by the
frame is a screw 21¢, said screw being threaded
through the block 212, By adjusting this screw
21e, the pivot or fulcrum point may be varied
and consequently the throw of the lever while in
operation and while the pivotal or fulerum con-
nection subsists, with advantages which will be
apparent. : .

The lever 18 is pivoted at one extremity, as at
22, to a pitman 23, extending vertically and ad-
justably connected by a cross fork 24 to a hollow’
spindle 25, which is telescoped over and in spline-
sliding engagement with a spindle 26, the spindle
25 terminating in a chuck 27 for supporting the
mold 8. Coacting friction gears 28 and 29 are
adjustably secured on the spindle 26 and shaft
162 respectively, for imparting rotation on the
mold if desired or necessary for a fabricating
operation, and through the cam 17, lever 18 and
pitman 23, the chuck and mold may be recipro-
cated or raised and lowered if found desirable.
In the present instance it may be preferred to
dispense with the means for imparting rotation
to the mold, including the shaft 162, bevel gears
142 and 152 and friction gears 28 and 29.

Adjustably pivoted to the lower portion of the
frame, as at 30, through the medium of the slid-
ing block adjustment above referred to, is a lever
31, adapted to be actuated by a cam 32, acting
on 4 cam roller 33 mounted on said lever 31, the
upper extremity of the lever 31 being provided
with a pawl 34, adapted to abut against the pro-
jecting trunnicns 9 of the trays 7 during the for-
ward movement of the lever 31 and ride over said it
4runnions during the return stroke of said lever.
The cam 32 is eccentrically mounted on a shaft
35, provided with a gear 36 meshing with a gear 37
on the drive shaft 12. An adjustable length latch
38 is pivotally mounted on the track 6, said latch 11
being provided with a cam raise 39, ad:>ted to -
contact with a pin 40 on said lever 31 when the
lever reaches the limit of its return stroke. By the
structure just described, the trays 7 are intermit-
tently moved forward on the tracks 6, the lateh 12
38 then engaging the trunnions 9 to hold the trays
in immovable position until a desired fabricating
operation has been completed and while the lever
31 is moving rearward, until the pin 40 contacts
with the latch cam 39, releasing said latch, to if
thereby permit a further forward movement of
the trays. -

By referring to the upper portion of Fig. 1, it
will be noted that guide posts 41 are shown as de-
pending from and secured to a platform or cross 1
brace structure 42, which is supported by the
frame 5, the upper extremities of said posts being
threaded and extending through openings 43 in
the brace which are larger than the diameter of
the posts and secured by nuts 44, thus providing {
for vertical and lateral adjustment of said posts
41 within these openings. The guide posts are
adapted to guide and support a supplemental
frame 45, which is vertically slidable on said posts,
the lower ends of these guide posts being formed -
with stop heads 46, which may, in some instances,
support the frame 45 when in its lowermost posi-
tion and act as a stop for said frame. The lower
part of the frame 45 is formed with a dove-tail
groove 47 as shown in dotted lines in Fig. 1 and
end elevation in Fig. 14, a bar 48 being mounted
to slide horizontally in said groove, said bar being
formed with a screw bracket 49 at one extremity
for insertion of an adjusting screw 50, for a pur-

80

85

9

10(

‘pose which will be presently explained. A lever |



v - 51 is pivoted to said bar 48 at,lts‘lowei' extremity,

as at 52, and at its upper extremity adjustably
pivi _
adjustment heretofore specified, as at 53, to the
frame 45. 'The upper portion of the frame 45 is
formed with a further dove-tailed groove 54
shown in dotted lines in Fig. 1, for slidably sup-

" porting a bar 55 in & horizontal plane, said bar

10

‘ being adjustably limited in its lateral sliding

movement towards the right as viewed in Fig. 1 by
an adjusting screw 56, and at the left said bar
terminates a suitable distance from the end of

. said groove 54, thus providing a recess for inser-

16

20.

25

30

35

40

tion of a suitable compression spring 57, adjust-
able through the medium of a screw 58, the bar 55
being adjustably. maintained under longitudinal
pressure by said. screw and spring.. A suitable
cam-contacting- member or bracket 59 is secured
to the bar 55, and to connect the bracket 59 and
lever 51 in readily adjustable association, a turn-
buckle 60 is secured to the bracket and lever, said

turn ‘buckle having.-an adjusting screw. 61, a’

plurality of securing holes 62 being formed in the
bracket 59 and lever 51, so that the turn buckle
may be adjustably mounted thereon, and ad-
justed at various elevations to adjust the throw
of lever 51.

The lower lateral sliding bar 48 has secured
thereto & supporting member or bracket 63, adapt-
ed to support & ware pick-up assembly, preferably
comprising in the present instance a grip head 64
having & stem 65 slidable through and supported
by the bracket 63, the upper extremity -of said

stem being threaded and provided with an adjust- -

ing and limiting nut 66 and also hayving attached
thereto & suspending cord, chain or analogous
member 87, extending over a grooved wheel or
pulley 68, having bearing in an extension 69 of the
bracket 63, said cord serving to support regulable
counter-balancing weights 70, so that the force of

- contact of the grip head 64 with the article to he

45

50

55

60

65

7¢

~ and for other purposes. :
- with a longitudinal groove 632, a screw 63" being

transferred may be regulated to prevent breakage
The stem 65 is formed

secured in the bracket 63 and adjustably project-
ing into said groove, to prevent turning movement
of the grip head when transferring irregularly
shaped ware.

One preferred method of imparting vertical
movement to the frame 45 and lateral movement
to the bars 48 and 55, to thereby operate the
transferring means as a whole, is to mount a cam
shaft 71 'in suitable bearings on- the main sta-

tionary frame 5, said shaft having secured there- .

on cams 72 and 73, adjustable through the
medium of hubs 74 and 75 and set screws 742 and

758, (see Fig. 2), the cam 72 being adapted to.

contact with the bracket 59 secured to the bar
55 and thus impart lateral movement to the pick-
up assembly, and the cam 73 being a double cam
and contacting with a roller 76 on a lever 77,
adjustably pivofed at one extremity through the
sliding block adjustment heretofore referred to,
as at 78, to a bracket 79, which is secured to the
platform or brace structure 42 as at 80, and at
its opposite extremity hingedly or pivotally con-
nected to the frame 45 through the medium of a
terminal bracket 81, threaded on a rod or bolt 82,
extending through a lug or ear 83, which may be
formed integral with the frame 45, an adjusting

_nut 84 being applied on the rod 82 below said luz

83 for adjusting while in operation the reciproca-

tion of the frame 45. ‘
From the foregoing it will be noted that the

pick-up or transfer assembly may be caused to

1,048,488

_move vertically in a 's‘traight line from one posi-
tion, then moved laterally in a straight line to
, through the medium of the sliding block’

3

another position, and again moved vertically in a

straight line, these movements being primarily
imparted thereto by the double cam 73 acting on

80

the frame 45 to raise the latter, carrying the pick- -

up assembly therewith, the cam 72 then causing

a lateral movement to the bars 48 and 55 and
consequently the pick-up assembly, and the cam
73 again acting to lower the frame 45 and said
assembly, these movements being repeated in the

return of the assembly and said cams 72 and-

73 being adjustable on shaft 71 to time the fore-
going operations.

As heretofore specified, through the medium of
the floating or sliding block adjustment the pivot
or fulcrum point may be adjusted or shifted while

in operation and without disconnecting the pivor

securing means. By adjusting the pivot point 78
of the lever 77, the extent of vertical reciproca-
tion of the frame 45 and pick-up assembly may
be varied or adjusted while in operation without
altering ‘its lowermost extent of travel, and by

85

95

adjusting the pivot point 53, the extent of lateral -

reciprocation or movement of the pick-up assem-
bly may be varied or adjusted while in operation
without altering what may be considered its posi-
tion or latitude of reciprocation. By adjusting
the nut 84 on rod 82, the altitude of reciprocation
of the frame and pick-up assembly may be varied
cr adjusted while in operation without altering
the extent of reciprocation thereof,andbyadjust-

100

105

ing the posts 41 through the medium of the nuts .

44, the lowest point of reciprocation of the said
frame and assembly may be altered without af-
fecting its highest point of reciprocation. By ad-
justing the screws 50 and 56 the lateral extent
of reciprocation or movement of the pick-up as-

Fig. 1, may be adjusted or varied while in opera-
tion without affecting its reciprocation in the
opposite direction, and vice versa by adjusting
screw 61, and these adjustments are of particular
advantage in positively spotting the grip head 64
relatively to the article to be operated upon. By
adjusting the turn-buckle screw 61, the position
of reciprocation within a desired area of the pick-
up assembly may be varied without affecting the
extent of reciprocation thereof, and by chang-
ing the position of the turn-buckle through the
medium of the holes 62, the extent of travel of
the pick-up assembly may also be varied without
altering its central point of reciprocation or re-
ciprocatory movement. The face of the cam-
contacting bracket 59 is shown vertical in the
present instance, so that the degree or extent of
reciprocation may be constant regardless of the
vertical position of the frame 45. However, the
face of ssid bracket 59 may have various con-
tours, to vary the degree of reciprocation in pro-
portion to the vertical position of the frame 45.
The screw 58 may serve to regulate the degree of
pressure required to move the pick-up assembly
in one direction in addition to maintaining the
cam-contacting bracket 59 against the cam 72.
In the pick-up assembly the nut 66 may be used
to adjust the lowest position of the grip head 64.
By adjusting the cams 72 and 73 on shaft 71, the
phase or time of vertical and lateral movements
of the transfer means may be varied independ-
ently of the other adjustments. .

The foregoing adjustments are set forth simply
to enumerate some of the advantageous features

of adjustment provided in the improved transfer
‘means, and by combining the various adjust-

i10

sembly in one direction, or toward the right in- '

15
120
125
130
135
340
113

150
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ments, practically all movements may be con-
trolled, not only while the mechanism Is at rest
but while in operation and without dissociating
or temporarily disconnecting the parts, and fur-

& thermore, all vertical movements may be con-
trolled independent of lateral movements, and
vertical and horizontal movements may be caused
to ensue simultaneously.

The cam shaft 71 is drlven from a shaft 85,

16 particularly shown in Fig. 2, through the medium

- of suitable mitre or bevel gears 86 and 87, re-

spectively secured on the shaft 856 and cam shaft

71 and adjustable by screws 862 and 87 extend—
ing through hubs 86° and 87>,

3% - Pigs. 8, 8a, 9, %a, 10 and 11 show preferred
forms of grip heads adapted to operate through
the application of super or sub-atmospheric
pressure,

In Fig. 10 the structure is particularly adapted

20 for uwse in tramsferring ware such as plates,
saucers, etc., and therein the numeral 88 desig-
nates a body member, which may be of suitable
preferably light weight material, formed with a
main substentially horizontal chamber 89, hav-

25 ing a plurslity of substantially vertical branches
or ducts 90, which may be of annular, segmental
or other form, leading-therefrom and terminat-
ing in the lower surface of the device. Sur-

 rounding the lower outer periphery of the body

50 member 88 an annular valve member 81, prei-
erably of flexible material such as rubber, is
disposed and secured-as by screws 92, the lower
portion of said valve flaring outwardly and ex-
tending a sultable distance below the body mem-

5 ber 88, so as to contact with the ware A and
seal the chamber 83 when a sub-atmospheric
condition is created therein. Surrounding the
lower portion of the grip head and adapted te
contact with the mold when the grip. head de-

&9 scends to perform its function I prefer to pro-
vide an adjusteble limiting and centering member
or guard 93, secured to the upper peripheral
portion of the body member 88 as by screw
bolts 94 and suitable sized washers 95, to provide

4B for adjustment. However, other means of pro-.

viding adjustment for this member may be
sdopted without departing from the scope of
the invention, the present means being shown
simply for the purposes of illustration. The
B0 lower portion of the guard 93 is shaped to con-
forin to the contour of the mold at the approxi-
. mate point of contact therewith, as at 96, and
amaong other functions this member or guard
93 serves.as a stop or limiting member to pré-
5% vent the lower surface of the body member 88
from contacting with the ware and alse may
serve.as an additional centering means. - A suit-
able flexible member or tube 97 connects with
the chamber 89 through the medium of a nipple
69 98, which is threaded or otherwise inserted in
the body member 88, said tube being adapted
to extend to a suitable valve, hereinafter de-
scribed, or to any source or device for the ap-
plieation of suction or sub- atmosphenc pressure
@8 under control.

The stem 65 forming part of the pick-up as-
sembly is formed with an enlarged annular head
65’, adapted to extend loosely into a recess 88>

" formed in the upper part of the body member
70 88, a clamping plate 99 being then secured over
said recess around said head as by screw bolts
100, thus providing a loose flexible swivel con-
nection of the stem 65 with the grip head so
that the latter has more or less lateral play
95 and swinging move;nent, one advantage of which

.

is to facilitate centering of the grip head through
the various adjustments and guard 23.
To ensure proper contact of the grip head

with the ware, I prefer to provide adjustable

contact members which are shown in the pres-~
ent instance in the form of threaded nipples
90v, preferably of rubber or other resilien{ ma-
terial, adjustably threaded in the outer portions
of any desired number of the branch ducts 90
but preferably only three of the latter and situ-
ated so as to provide contact at each vertex
of what may be considered for the purposes of
illustration g triangle, thus enakling contect in
the nature of the “three point suspension” prin-
ciple. The advantages of this particular struc-
ture will be obvious, as there will always be
equal contact at all points regardless of whether

" the gripping surface of the ware is of regular

or irregular contour, thus eliminating eny tend-
ency toward gripping sfress or strain which may
cause distortion or breakage of the ware.

Any of the branch passages or ducts 90 may
be selectively closed by members 90¢, which are
shown in the form of resilient studs shaped to
fit the contour of the passages or ducts and
adjustably threaded therein, and these members
90°¢ may also sérve as additional cushioning means
if desired.

Fig. 8 shows a preferred form of grip head
adapted for deep molds. In this instance the
body member 88 is formed with a substantially
vertical passage or chamber 89%, terminating at

95

100

106

the lower surface of said member and having

branches 902 leading off therefrom to the outer
side surface of said member. The sealing valve
in this instance is-in the form of a suitable flex-

_ible or rubber tube 91# which is seated in an

annular recess formed in the body member. This
form of valve may also serve as an additional
centering means relatively to the ware being
operated upon. The guard or stop member 932
in this instance is adjustably threaded on the
stem 65 and maintained in position by lock nut
101, and likewise the grip head is adjustably se-
cured to said stem by forming a threaded recess
therein, the stein 65 being threaded in said recess
and secured hy a lock nut 102. The grip head is
flexibly connected by a suitable flexible member

or tube 103, which is interposed in the stem 65,

said connection being shown with a slight offset in
Fig. 8 to indicate the resilient character thereof.
It may be preferred in some instances to use this
form of connection in operating upon very sensi-
tive or delicate or partly hardened ware. How-
ever, the member 103 may be interposed ai any

118

116

125

:30

suitable point. To grip the ware, sub-atmospheric

pressure may be applied as the operating.medi-
um, and to ensure positive release of the ware,
super-atmospheric pressure may be applied. The

LUt

recess in which the sealing valve 912 is seated is =i

inclined on its lower surface, as at 914, and vents
91e gre provided, so that the vacuum will pull
downward and cutward on the ring 91= and the
latter conform to the surface contour of the ware
and seal uniformly. Vents 93P are also provided in
the guard 932, to permit atmosphere to enter
when ware is gripped and prevent a sub-atmios-
pheric condition between the guard and mold and
lifting of the entire mold.

As an alternate sealing valve, the annular flap &

valve. 91 shown in Fig. 10 may be adapted to
the form of grip head shown by Fig. 8, the valve
being suitably secured at its lower.portion or edge
to the body member 88. When using this form

of valve the vents 91° may be closed by any of &
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the forms of plugs or studs 90¢ adapted therefor.
When the grip head is disposed in operative re-

‘lation to the ware and sub-atmospheric pres-

- sure applied therein, the upper portion of the

flap wvalve 91 will be drawn outwardly against.

the ware and perform its sealing function, as will
be understood. The contact nipples 90 may also
be used in this form of grip head and adapted

. to contact at three points.as in Fig. 10 and w1t‘x

10

15

20

the same objects in view.

Fig. 8a illustrates a preferred form of outsmh.
grip head for deep ware operable through the
application of sub-atmospheric pressure. The
valve 91 in this instance operates in a manner
substantially as in Fig. 10, and the lower portion
thereof being flexible, ensures conformation of
the valve to the contour of the ware and sealing
of the vacuum. A cushioning means 90¢ is suit-
ably secured on the lower surface of the body 88,
and as the edges thereof are preferably flexible
and unsecured, this member 90¢ serves as an ad-

_ ditional or alternate sealing and conforming
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means, and either or both members 91 and 90°

may be used.
Fig. 9 illustrates a method of .adapting the

grip head for operation through the introduction’

of air under pressure or super-atmospheric pres-
sure. In this instance the tubular valve 912 is
formed with a snug-fitting nipple portion, as at
91b, opening into the upper branch passages or

ducts 902 which lead into the main passage or

chamber 892, The lower outer periphery of the
body member has applied thereover flexible means
such as rubber as at 91¢, which may be secured
against displacement and leakage as for in-
stance by an annular clamping band snugly en-
closing the upper portion of the said flexible
means 91¢, as shown, and the lower branches or

ducts 90® terminate under this flexible covering:

glc, It will be seen that by applying air under

" pressure through the main chamber 892 and
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ducts 90%, the flexible means 91* and 91° will
expand and grip the ware. Either one or both of
these expansion gripping means in the form of
the valve 912 and covering 91¢ may be used mn
this form of grip head. The degree of gripping
force applied may be varied by suitable reducing
valves in the fluid medium supply conduits, not
shown, and as ordinarily practiced. .

As an alternate construction or in conJunctlon
with either one or both of the expansion means
912 and 91¢, a series of movable jaws, preferably
three, shown in the form. of pistons or plungers
in Fig. 9 may be used in the form of grip head

illustrated by this figure, the body 88 being

formed with transverse bores 104 for insertion of
pistons or plungers 104s, preferably three in
number as just specified, which are forced out-
wardly by air under pressure introduced into the

; chamber 89* and retracted through the medium

of sub-atmospheric pressure or a spring 104b,
which is seated in recesses formed in said plung-
ers or pistons 1042 and adjustably secured there-
to as at 104c.. The inner end of each piston is
formed with a bore segment, forming a complete
bore 1049, adapted to register with the passage
89* when the pistons are retracted, and the outer
end of each piston is provided with conforming

- and cushioning contact members 104¢.

As above specified, either one, two or all three
of the expansion gripping means 912, 91¢ and 104
shown in Fig. 9 may be used in the construction
of this form of grip head. The flexible covering,
91c operates over an’ extended surface of thé
ware and conforms to the contour of such sur-
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face. The member 91* may be in the form of
a ring or series of sections of a ring or bulbs in-
stead of the annular form shown.

The. limiting or stop member 93 in Fig. 9 is
shown as being slightly modified relatively to Fig.
8, said member extending to the outer peripheral
top edge of the mold and shaped as at 96, to
facilitate centering. Sub and super-atmospheric
pressure may be introduced into the chamber 89*
through a bore 89® formed in the stem 652, to re-
spectively release and grip the ware. The grip
head may be prevented from contacting with the
ware by any suitable means such as an annular
member or rubber ring 90f shown seated in a
groove at the upper portion of the said head and
which also serves as a cushioning means.

Pig. 9a illustrates a modified form of grip head
relatively to PFig. 9, adapted to operate exterior
of the ware through the application of super-at-
mosphere. In this instance the expansion mem-
ber 91* grips exteriorly of the ware and auto-
majtically conforms to the contour thereof, and
as in the previous forms shown, this member may
be a series of tubular sections or bulbs or the
movable jaw construction may be adapted to this
grip- head.

The form of grip head shown in Fig. 11 illus-
trates one preferred construction for gripping
ware from the side and turning -same, to permit
access to the interior of the ware and also the
greater part of the exterior, for any finishing or
other operation that 1nay be desired. In this in-
stance the recessed portion 98 of the body mem-
ber 88 provides a seat for the head 1052 of a pin
or stub shaft 105, said head being also formed
with a seat for a spring 107, thus providing a
cushioning means between said -head- 105% and
body member 88 and resiliently maintaining the
head 1052 in extended position, said head being

‘squared or rectangular in accordance with the

recess 98 in the body member 88, so that the head

.may cause the body td rotate therewith and at

the same time have lateral or horizontal move-
ment in the recessed portion 98. The stem 65 in

-this instance has secured thereto, or formed in-

tegral therewith, a rack guide or bracket 106 for
a rack 1069, the latter having a stud or boss
106* on one side of the upper extremity thereof
for a purpose which will be presently explained.
A pinion 107’ is adjustakly and removably se-
cured on the stub shaft 105, as at 1072, the teeth
of -said pinion being adapted to mesh with the
teeth of the rack 1662. The stub shaft 105 projects
tarough and has hearing in the stem 65 and the
projecting extremity thereof is provided with a

-collar 1072, adjustable through the medium of a

screw 107¢, a stop pin 1074 being threaded or
otherwise secured in said collar and adapted to
contact with a similar pin 107¢, threaded in the
stem 65. That portion of the stem 65 which
supports the stub shaft 105 has a threaded bore
formed therein, this bore serving to retain in
position an adjustable brake assembly in the form

~of a brake shoe 107, spring 107¢ and screw 1075,

the screw and spring maintaining the Qrake shoe
in adjustable resilient contact with the stub shaft
105. If desired, notches or shoe-registering in-
dentations 107 may be formed in the stub shaft
105, for a purpose which will be presently ex-
plained. Suitably secured to a stationary part
of the frame, such as the platform members 42,

and depending therefrom in cooperative -adja--

cency with relation to the grip head assembly just
described, I show a bracket 107, provided with
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serews 107+ and 107!, adjustable relatively to the
stud or boss 106 on the rack 106+

T operaiion, the grip head assembly shown by
Fig. 11 may be adjusted so that the stud or boss

© 108Y on the rack 106* moves to a position between

{he serews 107% and 107! of the stationary bracket
1077 when the grip head moves laterally and
descends into operative adjacency relatively to
the ware to be transferred. By adjusting the
serews 1075 and 107 to increase or decrease the
gap therebetween, the distance which the ware
may be raised prior to being turned, or to clear
the form or mold supporting the ware, may be
correspondingly increased or decreased. As the
grip head assembly, including the rack 106%* and
pinion 107, rises, the boss 106® contacts with the
screw 107¢ and causes the latter to turn the
pinion 107 and shaft 105 and consequently the
grip head and ware, until the assembly is moved
laterally. thus moving the boss 106° out of con-
tact with the screw 1075, and it is preferred that
the collar 107 be adjusted on stub shaft 105 so
that the pins 107¢ and 107¢ contact at approxi-
mately this time. However, the amount of turn-
ing movement imparted to the ware may be reg-
ulated in a number of ways, as by adjusting the
serew 107k relatively to the distance the assembly
is first raised, or by adjusting the collar 1070 on
stub shaft 105, or by adjusting the amount of
rise imparted to the assembly as a whole, or by
combining any two or more of the foregoing ad-
justments. The brake screw 1071 may be ad-
justed to prevent back rotative movement of the
assembly; and if an additional spotting or posi-
tioning means is desired, the indentations 107
may be formed in the stub shaft 105 to register
with the brake shoe 107f so that approximately at
the time the grip head is in its lowermost adjusted
position, one of said indentations will register
with the brake shoe and hold the grip head firm.

When the grip head deposits the ware at the
desired point and rises and moves laterally back

_ to grip another article of ware, it may be adjusted

to move the rack boss or stud 106* to a position

5 between the screws 107 and 107}, the lower screw

107! being adjusted so that when the assembly
descends, the boss 106° contacts with said screw
and imparts a stroke to the rack 1068 and rotates
the grip head back toits original upright position

» ready to grip another piece of ware, the stop pins

107¢ and 107¢ and brake screw and shoe then
functioning as in the inverting or turning oper-
ation.

From the foregoing, it will be seen that the
ware may be inclined to any desired degree for

‘fabricating operations while suspended or may

‘be. deposited at a desired point for performing
an operation thereon and thén re-deposited at its
original point of transfer or at another point.
Also, the segmental or sectional form of grip
head shown by Fig. 11 could be adapted to grip
the ware at an intermediate point or at the top
or bottom by obvious modifications in structure
and any desired number of segmental or sec-
tional forms thereof used in combination.

Figs. 6 and 7 illustrate a preferred form of
valve, generally indicated at 108 in Fig. 2, for
controlling the introduction of sub or super-at-
mosphere, or either or both, to the grip head 64,
said valve comprising a casing 109, plunger 110,

. formed with passages 1102 and 110°, and spring

111, against which the plunger works. A key
111%, shown in dotted lines, projecting into a
groove formed in the side of the plunger 110

- gerves to prevent angular displacement of said
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plunger.” The casing 108 is formed with ports
112, 113 and 114, the port 112 being adapted for
communication with the flexible tube 97 leading
to the grip head in the form shown by Fig. 10, the
port 113 with a suitable flexible member or tube
113# leading to a source of application of air un-
der pressure or super-atmosphere or may lead
simply to the atmosphere, and the port 114 with
a sirhilar member 1142 leading to a source of ap-
plication of suction or sub-atmosphere, such as
a vacuum pump. The upper extremity of the
casing 109 is formed with a threaded recess 115,
for adjustable insertion of a. threaded bolt or
stud 116, by which the valve may be supported
from a part of the frame 5, said bolt 116 being
provided with lock nuts 117, 118 and 1182, and
extending through an enlarged opening 119 in
said frame, whereby the valve may be adjusted
on said rod and secured in adjusted position and
the position of the valve as a whole universally
adjusted on said frame, thus enabling accurate
adjustment of the valve relatively to a cam 120,
which is shown as a preferred means of operat-
ing said valve and which will now be described.

The cam 120 is adjustably secured on the shaft 100
71, see Fig. 2, through the medium of a hub 121
and screw 121°, said cam being formed with a
low part 1202, a raised part 1205 and a high part
120c. The shaft 71 is adapted in the present
instance to rotate in a counter-clockwise direc- 105
tion, and in the position of the cam and valve
as shown in Pig. 6, the forms of grip heads shown
by Figs. 8, 8a, 10 and 11 will be gripping the ware,
or the said grip head chambers 89 or 89& will have
sub~-atmospheric pressure or suction applied 110
thereto, the passage 110° registering with the
ports 114 and 112, respectively communicating
with a source of application of sub-atmosphere
and the grip head. When the cam revolves and
the low part 120® thereof permits the plunger 110 315
to move outwardly, the passage 1102 registers
with the port 112, and at approximately this time
the grip head is in a position to release the ware,
and this may ensue by applying air under pres-
sure or simply breaking the vacuum by the ad-
mission of atmosphere to the chambers 89 or 892,
When the cam raise 120° permits the plunger to
move to an intermediate position, none of the
ports will register, this being the neutral position
of the valve to avoid waste of fluid medium. 325
When using the forms of grip head shown by
Figs. 9 and 9¢, the cam may be adjusted so that
the low part 1202 contacts with the head of the
plunger when the grip head is gripping the ware
and the high part 120°¢ when in a position of re-
lease, as will be understood.

It may be desirab’e to provide for injecting air
under pressure or super-atmospheric pressure un-
der the ware on the mold, to facilitate removal
of the ware and for other purposes, and Fig. T -
illustrates the valve 108 applied at the lower por-
tion of the chuck spindle, substantially as dis-
closed in my copending application Serial No.
170,613, filed Feb. 24, 1927, for Method and
means for chucking molds in the manufacture :4-
of pottery. By referring to said application, this
structure may be readily understood, the cam 120
being adjustably secured on the shaft 16 and the
flexible member 972 communicating with a socket .
formed in the lower frame of the machine and 143

I

80

85

20

85

120

-adapted to receive the chuck spindle 26, which

may be formed with a longitudinal bore 268, said
bore communicating with the chuck, -which may
be formed as disclosed in my copending appli-

'

cation above noted. The mold 8 may also be 152
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constructed substantially as disclosed in my co-
pending application just specified, the holes in-

‘dicated at 8® terminating in vents 8, thus per-

mitting air under pressure or suction, as found
expedient, to be communicated to the under por-

~tion of the ware on the mold, and this operation

may be readily timed to take place whenever de-
sired, which may be at the time the grip head
64 is acting to raise or lift the ware from the
mold. .

In some inStances it may be’desirable to re-
move or transfer the ware from the mold to a
form'for a desired operation or operations there-
on and then remove or re-transfer the ware back
to the same or another mold or form, and for the
purposes of illustration, in Fig. 3 the ware trans-
ferring means is shown disposed in operative ad-
jacency to a drying chamber, diagrammatically
illustrated and generally desigrniated at B. The
mold conveying and rotating and reciprocating
mechanism iilustrated at the lower portion of Fig.
1 may be continued through the drier, and at a
desired point the walls of the drier, preferably the
top wall thereof, is formed with suitable open-
ings for removal and replacement of the ware
passing thereunder on said mechanism. - At the
left of Fig. 3 a form C’is shown simply for the
purposes of illustration. A ‘plurality of these
forms may be used if desired and disposed on a
conveyor 122, as shown in plan view in Fig. 2,
and which will be hereinafter described, each of
said forms being provided with a cavity or recess
of such size as to accommodate the ware to be
disposed therein. A conveyor 122’ is also illus-
trated in the drier moving at - right angles to the
mold conveying and reciprocating mechanism,
and the forms C may be secured to the conveyor
122 as by screws 123 and preferably swingably

mounted through the medium of trunnions on

the conveyor 122" as at 1238, Among other func-
tions, the forms C serve as holders for the ware

- and a ‘positive spotting means on the conveyor
for a desired subsequent fabricating operation.

The structure illustrated in Fig. 3 includes

* substantially the same essential ieatures as dis-

- closed in Fig. 1, except that the stem 652 carry-
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ing the grip head is shown.as preferab’y pivotally
mounted on the bar 48 as at 124, a stud 125 being
secured in the frame 45 and adapted to intercept
the stem above the pivot 124, so that when the
stem 652 is caused to move laterally by the cam
72, said stem and grip head will swing in an are,
as from the dotted position in Fig. 3 to a point
adjacent the form C. To deposit the ware in the
form, the stem and grip head may be swung toa
point above the horizontal plane of the form C,
then moved laterally above the form and lowered

"therein and released and the grip head again

moved laterally in an opposite direction to clear
the form and permitted to swing by gravity to a

- point above the mold, or the grip head carrying

the ware may be swung to a point opposite the
form C and moved laterally to slide the ware into
the recess provided therefor, the ware then be-

¢ .ing released or ejected from the grip head and
. the latter returned laterally to clear the form

and permitted to swing free to a point above
the mold. The cam 73 is shown in Fig. 3 as being
modified relatively to the similar cam illustrated

- in Fig. 1, to provide for the foregoing operations,

but it will be understood that the cams 72 and 73
may be given any desired shape in accordance
with the movements to be imparted to the grip
head in use. It will of course be obvious that
ware could be transferred from the forms C to
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the molds in the drier, or alternate, that is to say,
transfer an article from the mold in the drier to
a form on the conveyor 122 and the latter moved
a step forward by means which will presently be
described, bringing a succeeding form holding
ware which may have been given a desired treat-
ment or operation adjacent the grip head, and
the latter caused to grip this piece of ware and
transfer it back to the drier. Also, by removing
the stud 125, the ware may be transferred from
the molds passing.through the drier or outside
thereof to the forms shown on the conveyor 122’
in the drier, as will be understood, the transfer
operation then being substantially as heretofore
described in connection with Fig. 1.

" The forms of grip heads shown in Figs. 8 and 9
are particularly adapted for the structure shown
in Fig. 3 it of course not being practicable to use
the flexible member 103 in the stem 658, The
flexible tube 97 leading from the valve 108 con-
nects with the stem-65* preferably at a point ad-
jacent its pivotal connection and -communicates
with the bore 89° in said steém.

As heretofore specified, the present invention
is not limited to transferring ware from any par-
ticular point to another, and ‘in the present in-
stance I have shown conveyors to which the ware
may be transferred from the molds, or vice versa,
these conveyors being adapted to convey the ware
to any point desired or move the ware into opera-

‘tive adjacency to other fabricating mechanism.

The conveyors 122 and 122’ at the left of Figs. 1,
2 and 3 and at the lower portion of Fig. 3 in the
drier may be adapted to support the forms C while
the conveyor 122* shown at the right in Figs. 1
and 2 may be adapted to support shallow ware
such as plates, saucers, etc. These conveyors may
be continuously or intermittently driven, but I
prefer to drive same intermittently, and Figs. 4
and 5 illustrate in detail a preferred form of drive
which may be synchronized with the operation of
the transfer means.

Fig. 4 illustrates a drive which may be used
when it is desired to stack a desired number of

pieces of ware on the conveyor and then move

same & step forward to receive another stack. In
this instance the numeral 126 designates a. Geneva
motion member or wheel, which is adjustably
secured on a counter shaft 127 as by a hub 126

and screw 126°, see Fig. 2, said shaft being suit- i

ably supported in bearings on the main stationary
frame 5. A motion plate 128 is adjustably se-
cured as by a hub 129 and serew 1292 on the shaft

85 in operative adjacency to said Geneva wheel.

126, said plate being formed with a bracket in
which a roller 130 has bearing, said roller being
adapted to intermittently engage slots 126
formed in the wheel 126 when the motion plate
revolves. A cam 131 is also adjustably secured
on the counter shaft 127 as by a hub 132 and
screw 1322, see Fig. 2, said cam being adapted to
contact with a roller 133, rotatably mounted on
a lever 134, a spring 135, which may be adjustably
secured to the stationary frame 5 and said lever
at a suitable point not shown as regards the
frame, serving to maintain the roller 133 in con-
tact with said cam 131. The lever 134 has pivot-
ally secured to its lower extremity an adjustable
length ratchet or pawil 136, adapted to intermit-
tently actuate a ratchet wheel 137, secured on
one of the bearing shafts 138 for the conveyor
1228, The ratchet wheel 137 is prevented from
having movement imparted thereto on the re-
turn stroke of the ratchet 136 by 2 dog 139, pivot-
ally secured to the frame 5 and held against the
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wheel by & spring 140. The upper éxtremity of
the bar 134 is adjustably pivoted to the frame 5,
as at 134s, Fig. 1, through the medium of the

sliding bleck adjustment heretofore explained.

in operation, the motion plate 128 rotates with
the shaft 85 and may be adjusted and timed on
said shaft so that it will actuate the wheel 126

~ at each transfer operation of the frame 45 and

p
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cooperating paris; the conveyor remaining sta-
tionary until the wheel completes five-sixths of
its eircuit as shown in the present instance and
during which time the roller 133 is gradually
moving to the low part of the cam 131 and the
ratchet 136 is being retracted. The abrupt rise
in the cam 131 then acts on the roller 133 and
imparts a stroke to the ratchet 136 and movement
t0 the conveyor.

The cem 131 may have various contours, as
for instance, @ series of raises and depressions,
so that the conveyor would be actuated a number
of times during the complete circuit of the wheel
198. Furihermore, the Geneva wheel 126 may
have any desired number of slots 1262, to permit
awell of the conveyor for the stacking of the de-
sired number of articies. .

wig. 5 fllustrates & preferred form of drive for
jmperting & step-by-step movement to the con-
veyor at each transfer operation of the transfer-
ring means and is shown spplied to the conveyor
129 af the left of Figs. 1 and'2. In this instance
the eam and ratchet structure shown in Fig. ¢ is
substituted by & gear 141, which is adjustably
secured on the countur shaft 127 as by a hub 1412
and screw 141P, said gear 141 being adapted to
drive o smaller gear 142, which is removably se-
cured on the shaft 138 of the conveyor, through
the medium of 8 flexible member or chain 143, It
will ke seen that at each rotation of the motion
plate 128 and resulting movement of the Geneva
wheel 128, a step-by-step movement will be im-
parted to the conveyer through the gears 141
and 142. This operation may be -timed by ad-
justing the motion plate 128 on shaft 85 and also
by adjusting gear 141 on counter shaft 127, and
by replacing gear. 142 with larger or smaller
gears, the degree of shift imparted to the con-
veyor may be varied. This form of drive may also
be used for the conveyor 122’ in the drier. .

The conveyors 122 and 122* may be removably
and adjustably supported on the main stationary
frame 5 through the medium of hanger brackets
144, particularly shown in Fig. 5, which are se-
cured to said frame by screw bolts 145, universal
adjustment being obtained by providing enlarged
openings 146 and shims 147. The conveyors may
be of any suitable type adapted for the purpose.

The ware transferring means may be driven
independently from the upper shaft 85, but it is
preferred to drive from the lower shaft 12 and
transmit power to the shaft 85 through the me-
dium of suitable flexible members 149 and pul-
leys or sprockets 150, adjustably secured on shafts
12 and 85 and by which the movement of one
shaft may be synchronized relatively to the other.

Figs. 12, 13 and 14 jllustrate diagrammatically
methods of arranging the ware transferring

- structure in parallel and series and also indicate

that various forms and sizes of ware may be
transferred simultaneously or approximately si-
multanecusly. It will be noted in Figs. 12 and
14 that a multiple of grip heads, adapted for
both deep and shallow ware and different sizes
of ware, are supported by the bar 48, thus pro-
viding for operation simultaneously and as a unit,
the supporting frame 148 being broken th}'ough
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to indicate that same may be of any length- de-
sired.

_From the foregoing the operation of the ware
transferring -means should be apparent and a
brief summary thereof should suffice. In Fig.
1 the grip head 64 at the right is shown trans-
ferring plates from the molds 8, shown in dotted
lines in trays 7, and stacking them on the con-
yeyor 1222, while the grip head at the left of Fig.
1 is shown transferring deep ware from the molds
and depositing them in the forms C on conveyor
122, the frame 45 for actuating the latter grip
head being in raised position. As will be under-
stood by referring to Figs. 4 and 5, the drive for
the conveyor 1228 may be timed to impart a step
movement thereto after a number of plates have
been stacked thereon, while the conveyor 122 may
be moved a step at each transfer operation. When
the cam 73 shown in Fig. 1 revolves further, it
will raise the frame 45, carrying the pick-up as-
sembly including the grip head 64 therewith, the
cam 72 then contacting with the bracket 59 and
sliding the bars 48 and 55 and consequently the
said assembly laterally to a point above the mold
8. The cam 17 on shaft 16 and lever 18 may be
adjusted and timed so as to cause the chuck to
rise through the tray and elevate the mold ap-
proximately at the time the grip head is being
lowered, preferably so that the ‘chuck and mold

carrying the ware or article of pottery will have 7]

reached their highest adjusted position of rise
just prior to contact with the grip head. However,
if desired, the mold need not be elevated, the grip
head then being adjusted to lower & distance suf-

ficient to operatively contact with the ware on the i

mold. The cam 120, controlling the operation of
the valve 108, may be adjusted so that at ap-
proximately the time of contact of the grip head
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with the ware, the high part 120¢ of said cam will -

permit the passage 110° to register with ports i

112 and 114, thus permitting the application of

sub-atmosphere to the grip head in the forms

shown by Figs. 8, 8¢, 10 and 11 and gripping of
the ware. If there is a tendency of the ware to
stick, or if found otherwise advantageous, the
valve controlling application of super or sub-
atmospheric pressure to the underside of the ar-
ticle of pottery on the mold through the spindle
26 may be caused to operate at this time, thus
facilitating removal of the ware irom the mold.
The double cam 73 in Fig. 1 then causes the
grip head to rise, carrying the ware therewith,
the cam 72 then moving same laterally and cam
73 again acting to lower, the grip head. The low
part 120® of cam 120 then causes registration of
ports 112 and 113 of valve 108, breaking the vac-
uum of the grip head chamber, thus releasing
the ware, or, if desired, the ware may be force-
fully released or ejected by the application of
air under pressure. The grip head may then be
returned for another piece of ware and at which
time the cam raise. 120 maintains the valve in
its neutral position. ’

The foregoing operation will of course be va-
ried in.accordance with the particular type of
ware being transferred and grip head used and
is simply set forth for the purposes of illustration.
It will aiso be obvious that a fluid medium other
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than that specified herein could be employed in

operating the ware pick-up device within the -

scope of the invention.

What is claimed as new is: .

1. In apparatus of the class specified, a prime
moving means, & ware pick-up device, and ad-
justable lever means interposed between said
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prime moving means and device for defining the
path traversed by the latter, said lever means
being provided with shiftable mounting connec-
tions which are adjustable during travel of said
device. . o

2. In apparatus of the class specified, & main
frame, a ware pick-up device, members supported
by said frame for movement at substantially right
angles to one another for carrying said device,
and levers for controlling the movement of said
members, said levers being provided with shift-
able pivoted mountings which are adjustable to
vary the throw of said levers during the travel of
said pick-up device.

8. In apparatus of the class specified, a.sup-

port, a pick-up device movably -mounted thereon,

cam means for actuating said pick-up device,
and means for adjusting said support in trans-
verse directions during the operation of said de-
vice to define the path traversed by said device.

4, In apparatus of the class specified, a support,
a pick-up device mounted for swinging movement
on said support, a cam and driving connections
between it and the said device for first swinging
said device on said support, and a.cam and driv-
ing connections between it and the support for
subsequently moving said support and device in
a rectilinear direction to a point of deposit. .

5. In apparatus of the class specified, a support,
a pick-up device pivotally mounted “thereon,
means for moving said support rectilinearily in
one direction to lift ware from o mold, means for
moving said support rectilinearily in a direction

transverse to said first mentioned direction of

movement and simultaneously swinging said de-
vice about its pivot, and means for adjusting the
length of hoth of the rectilinear movements of
said support during the operation of the device.

6. Apparatus of the class specified, the combi-
nation with a fluid pressure operated ware pick-

. up device, of a mold having a chamber adapted
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to be closed by contact with the ware, valve means
for admitting fluid under super-atmospheric pres-
sure to said chamber to assist in the removal of
the ware, and means for synchronizing the oper-

ation of said valve means with the operation of .

said pick-up device.

7. Apparatus of the class specified comprising,
in combination, a main frame, mold conveying
means, chambered ware pick-up devices, ware
conveyors, means for driving said latter conveyors
in timed relation with said mold conveying means,
valve means for admitting a fluid medium to said
ware pick-up devices, and a means for impart-
ing transfer movements to said pick-up devices,
said means being adjustable while in operation
to position said devices relatively to the mold
conveying means and ware conveyors.

8. In apparatus of the class specified, the com-
bination with an article of ware to be transferred,
of & grip member, means for positioning said
member adjacent said article, means for causing
said member to grip said article, means for actu-
ating said member to transfer the ware to a point
of deposit, means for inverting or partially in-
verting the article during transfer' thereof, and
adjustable screw-operated cam means operable
during the actuation of the inverting means for
adjusting the degree of inversion of the article.

9. In apparatus of the class specified, the com-
bination with a stationary frame, of a supple-
mental frame carried thereby, cam operated lever
means for moving said supplemental frame ver-
tically on said stationary frame, a support carried

by said supplemental frame, cam operated leyer _
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means for moving said support horizontally on
said supplemental frame, a ware gripping device
carried by said support, and means for adjusting
the position of the fulcrums of the cam operated
levers, said means being operable during actua-
tion of said frame and said support by said levers.

10. In apparatus of the class specified, the com-
bination with a main stationary frame, of a sup-

plemental frame carried thereby, cam operated:

lever means for moving said supplemental frame
on said main frameé; a support carried by said
supplemental frame, cam operated lever means
for moving said support on said supplemental
frame, a ware grip device carried by said support,
and means for adjusting the position of the ful-
crums of the cam operated levers, said means
being operable during actuation of said- frame
and said support by said levers.

11. In apparatus of the class specified, the com-~
bination with a main stationary frame, of a sup-
plemental frame vertically slidably mounted on
said stationary frame, slide members mounted i..
said supplemental frame, a ware grip member
supported from said slide members, and cam
means mechanically engaging said supplemental

‘frame and slide members for imparting recipro-

cating movements having components in two co-
ordinate directions to said supplemental frame
and slide members. .

12. In apparatus of the class specified, a main
stationary frame, a supplemental frame movably

mounted on said stationary frame, a ware grip.

device provided with a cam-shaped stem, means
for supporting said device, said means being
movably mounted on said supplemental frame
and said stem being pivotally mounted on said

supporting means, and a contact device mounted -

in the path of movement of said stem.

13. In apparatus of the class specified, a main
stationary frame, a supplemental frame mount-
ed to slide vertically on said main frame, a ware
grip device provided with a cam-shaped stem,
slide members mounted in said supplemental
frame and slidable at right angles thereto, said
stem being pivotally mounted on one of said slide
members, and a contact device secured in said
supplemental frame and adapted to contact with
said stem. )

14. In apparatus of the class specified, a main
stationary frame, a vertically reciprocating sup-
plemental frame mounted thereon, a ware-grip
device supported from said supplemental frame,
drive means for reciprocating said supplemental
frame, and adjustable screw-operated cam means
for adjusting the extent of reciprocation of said
supplemental frame, said adjustable screw-
operated cam means being operable while the
frame is being reciprocated by the drive means.

15. In apparatus of the class specified, a main

stationary frame, a supplemental frame movably ;3

mounted thereon, a ware-grip device, means for
supporting said device, said: means being mova-
bly mounted on said supplemental frame, cam
means for imparting reciprocating movements

having components in two coordinate directions ;:

to said supplemental frame and said supporting
means to thereby impart transfer movements to
said grip device, and means for adjusting the
reciprocation of said supplemental frame and said
supporting means during movement of said grip
device.

16. In apparatus of the class specified, a car-
riage, a ware pick-up device supported therein

for substantially unresisted vertical movement

relatively to the carriage, means for moving the

8

86

95
100
105
110
115
120
128

iod

145

150



10

&
i

40

50

88

@

78

10

carriage and pick-up device to and fro in & pre-
determined path between ware recelving and ware
delivery stations, means for adjustably locating
the ends of said path, and means for raising sand
lowering the cerriage whereby gentle arrest of
the pick-up device ¢ either station is effected
by means of s id unresisied movement of the
pick-up device.

17. An apparatus for transierring fragile ware,
comprising a carriage, means for moving ihe car-
riage vertically, means for moving the carrlage
horizontally, a ware pick-up device {reely slidably
mounted on the carriage for vertical movement,
and mesans for counterbalancing the ware pick-up
device to climinate collision shock betwesn the
ware pick-up device and fregile ware when the
carriage is loweved in the direction of the ware
to be transferred.

18, In an apparatus for panmm@: fragile ware,
o carriage, means for bodily reciprocaiing the
carriage vertically, a ware pick-up deviee, and
means for Hoatingly mounting the ware pick-up
device on the carriage for substantially unresisi-
ed vertical movement relstively to the carriage,

5 wheraby the pick-up device may be gently mmoved

into contact with the fragile ware tc be handled.

19. In an apparatus for handling fragile ware,
5 carriage, means for bodily reciproeating the
carriage vertically, & ware pick-up device, and
means for floatingly mouniing the ware pick-up
device on the carriage for substaniially unresisted
vertical movement relatively to the carriage, sald
last-named means including a counterweight as-
sociated with the mick-up device, whershy the

pick-up device may be gently moved inlo contact’

with the fragile ware {o be handled.

20. In an apparstus for handling fragile ware,
a carriage. means for bodily reciprocating the
carriage vertically, s ware pick-up device, and
means for Hoatingly mounting the ware pick-up
device on the carriage for permitiing continued
movement of the carriage after establishment
of contact between the pick-up device and the
ware, said last-mentioned means including ad-
justable means for counteracting the weight of
the pick-up device sufficiently to substantislly
eliminate pressure at the contact surface.

21. In an apparatus for handling fragile ware,
a carriage, means for podily reciprocating the
carriage vertically, & ware pick-up device,
means for floatingly mounting the ware pick-up
device on the carriege for substantislly unre-

1,048,483

sisted vertical movement relatively to the car-
riage, whereby the pick-up device may be gently
meved into contact with the fragile ware to be
handled, and means for moving said carriage to
and fro in a predetermined path between ware
receiving and ware delivering statlons having
ware locating surfaces.

22. In an apparatus of the class specified, the
combination of mesns for supporting ware, &
pick-up mechanism for lifting and depositing the
were articles, said pick-up mechanism compris-
ing & carriage, means for bodily reciprocating the
earriage vertically, & ware pick-up device, means
for flostingly mountbing the ware pick-up device
on the carriege for subsiantially unresisted ver-
tical movement relatively {o the carriage, where-
by the pici g»m: device may ne r@ntlv moved into
contacs w rragile ware fo he handied, g
CONYEY 4] en iy movable in the range
of action ¢ ick-up device, mesns for moving
said pick-up device t0 and fro hetween the means
for supporting ware sand the conveyor, and menns
for adjusting the duration of dwell beiween suc-
cessive movements of the conveyor 1o the exient

required for o plurality of ware depesiting move- 3

menis of the pick-up device whereby articies
are stacksd on the eonvyeyer.

23. In an apparatus of the class specified, the
combination of means for supporting ware, &
nick-up mechanism for lifting and depositing the
ware articles, said pick-up mechanism compris=
ing 5 carriege, means for bodily reciprocsting
the carrvisge vertically, a ware pick-up dsvice,
means for doatingly mounting the ware plek-up
device on the carriage for substantially unresist-
ed vertical movement relatively to the carriege,
whereby the pick-up device may be gently moved
into contact with the fragile ware to be handled,
s conveyor intermittently movable in the range of
action of the pick-up device, means for moving
said pick-up device to and fro between the mesns
{or supporting ware and the conveyor, means for
adjusting the duration of dwell between succes-
sive movements of the conveyor to the extent re-
quired for @ plurality of ware depositing move-
ments of the pick-up device whereby atticles are
stacked in the conveyor, and means for adjust-
ing the extent of each movement of the conveyor
to vary the distance between the stacks of ware
deposited thereon in accordance with the dism-
eter of the ware.
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