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Patented Mar. 3, 1931

UNITED STATES

1,794,698

PATENT OFFICE

GRAFTON E. LUCE, OF CHICAGO, ILLINOIS, AND® FRA_NK G SENTER OF REELSVILLE,
INDIANA, ASSIGNORS TO LANCASTER IROI\T WORKS INC, OF LANCASTER PENN-'

"SYLVANTA, A GORPORATION

BRICK SETTER

Apphcatmn ﬁled Cctober 5 1929.

Thls mventlon relates to an artlcle han—
dling machine. More particularly it relates

to a nnchme of the general type disclosed in

prior patents to R. G Penfield, No. 1,205,562,
issued November 21, 1916, and Grafton E.
Luce, No. 1,712,778, 1seued May 14; 1929,

adapted to tr ansport a pile-of brick or similar

articles in stacked relation. In the brick

industry this type of brick handling machine.
is known as a brick setter and is adapted to-

_transport.2 unit stack of brick havinga basic

15

20

25

40

course arranged in parallel TOWS with .open-.
‘ings ther ebetween
with a plurality of horizontally extending:
finger members which may be inserted in the-
said openings and which are provided with
-grasping means for grasping and transport-
ing the basic course of brick while the upper: -

The setter. is provided

courses are’ supported upon said finger mem-
bers.

The principal object of the present 1nven-
tion is to provide a novel form of grasping
mechanism for the fingers which overcomes
certain difficulties Wthh have heretofore been

experienced Wlth “other types of 0mspmor‘_

mechanism.

The: prmmpal feature of the 1nvent10n re--
sides in the provision of an elongated flexible
member of spring steel or similar material:

agsociated vith each of the finger members
with the exception-of one of the outer finger
members.

with respect to the finger member is pre-
vented. - In certain cases the'end of the flexi-
ble member may be rigidly fastened to its
finger member.  Confining - means are pro-

'v1ded at a plurality of other points to main-

- tain the flexible member in contact with the

finger ‘member.

dinal force'is apphed to.the flexible member
causing it to spring away from the finger
member in the space between the confining
points, thereby pressing the brick against the

' ad]acent finger members and grasping -the

50

same.
grasping

.decrease in strentfth
partly from the 1 recess;: the flexiblé member

The flexible member abuts at one -
end against an abutment fastened to its asso-
mated finger member so- that longitudinal®
movement of the end of the flexible member

For grasping the brick
placed between the ﬁnger members, longitu-

The flexible _member, when-in non-
position, is - normally pesltlor}evdl

Senal ‘No 397 607.

within a recess in- the ﬁnrrer membe1 The

said recess communicates W1th the lower side

of the finger and thus prevents brick dust;

“chips and other foreign matter from accumu.

lating between the flexible member -and: the
finger member. -

tlvely thin in section and the recess provided

-therefor may be much shallower than that
provided for-other forms of grasping mech--
anism.. A stronger fmger member is, there:
“fore, p1ov1ded with no-inerease of ‘width or

‘The flexible member is rela-.

83

a-narrower finger may-be provided with no -

Even when projecting

provides less. resistance to.the insertion of

" the fingers into ‘the openings in' the basic

gourse: of the brick stack than previeus types

of grasping mechanism.
member is formed of a resilient material, it

‘tends naturally to return to the non-grasping

Since-the flexibie

position within the recess when the pressure

acting thereon has been releflsed

in the “brick setters :in- common use: the
finger members are four brick lengths lono
A separate grasping mechanism is p10v1ded

tween these fingers.
mechanism “is plov1ded for-each ‘grasping

“mechanism. In the present invention a sin-

gle fiexible member confined at the:points-ad-
yment the ends of the brick provides a grasp-
ing means for all four sets.of brick. A single
qd]uebmo means provides ad]ustment for
each finger.

sible. - -

The present. 1nvent10n prov1des a grasping
member contacting with a greater percentage
of the surface of the brick Lhan with-previous
grasping means and also’ p10v1des that the

‘ A much simpler: form is, there-
fore, obtamed .than has heretofore been pos-

T
.for each of the four sets of brick placed be-
A sepavate. adjusting:

84

area of grasping contact increases as the -

pressure applied to the flexible member in-
creases.

at-any: g
fore, lesults

burning. .

- While the mventlon is. heremafter de-
scllbed in connectlon Wlth a brlck setter, it

By covering a greater area- of the.
brick, less. bressure is applied to the brick -
giver point and less damage, thére- °
This is- patticularly important
in ha,ndhng brick in the dry state before'

[NV
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is to be understood that it is equally appli-
cable to brick loading forks and many other
types of article handling machines. :

The full nature of the invention will be

understood from the accompanying draw-

ings and' the following - description. and
claims:

Fig. 1 represents a side view partly in sec-
tion -illustrating one form of the invention
applied to the type of setter illustrated in
the before-mentioned Luce patent. Fig. 2

is a fragmentary detail of a portion of the.

actuating mechanism of Fig. 1. Fig. 8 1s a
rear elevational view of the machine illus-
trated in Fig: 1. Fig. 4 is a side elevational
view partly in section illustrating one. form
of the invention as applied to the type of
setter illustrated in the before-mentioned
Penfield patent. Fig. 5.is a similar view of
a portion of Fig.4 illustrating a second form
of the invention similarly applied.. Fig. 6
is a rear elevational view of the:machine

-illustrated in Fig. 4. Fig. 7 is'an elevational

view of an. individual finger member with

s one. form -of the invention -applied. thereto.

TMig: 8 is a bottom view of the finger member
illustrated in Fig. 7. Fig. 9 isasectional view
taken on-the line 9—9 of Fig. 7. Fig. 10 is
an elevational view of an individual finger
member ‘with an alternative form of the in-
vention applied thereto.
tom view -of the finger member illustrated
in Fig. 10. - Fig, 12 is a sectional view taken
on the line 12—12 of Fig. 10. - Fig. 13 is a sec-

tional view taken on the line 18—13 of Fig.

10. Tig. 14 is a perspective view of a com-
bined confining plate and abutment used with
one form of the invention. Fig. 15 is a sec-
tional view taken on the line 15—15 of Fig.
10. Fig. 16 is an end view of the finger mem-
ber illustrated in Fig. 10 showing the form
of confining- plate used at that point. Iig.
17 is a perspective view of a combined con-

fining plate and abutment used at the end

of the finger member of Fig.10.

Referring particularly to Figs. 1 and 3, a
frame casting 20 is supporied by clevises 21
in turn ‘supported by - hooks 22 depending
from-.a traveling crane or-other lifting and
transporting mechanism not shown in the
drawings. A turn table casting 23 is posi-
tioned beneath the frame casting 20 and a plu-
rality of travel limit bolts 24 pass through
corresponding holes in the said castings and
permit-alimited movement of-the frame cast-
mg-20-away from the turn table casting 23
in the lifting of-the device. Spring stems 25
are provided, likewise passing through both
castings and avre fitted with compression
springs- 26 normally tending to. resist the
movement of the casting 20 away from the
casting 23, = -+ :

The casting 23 has an. inturned annular
flange 27 carrying a plurality of ball bearings

£.928 in turh supporting an annular casting 29.

Fig.-1118 a bot-

1,794,698

Asillustrated in Fig. 1, the casting 29 is con-
fined within portions of casting 23 and is free
for rotation upon the ball bearings 28. A
frame casting 30 is suitably fastened to the
casting 29 and supports a plurality of down-
wardly extending frame members 81.- The
members 81 support at their lower ends a
horizontally extending channel member 32
fastened thereto by angle members: 33. A
plurality of horizontally extending parallel
finger members 34 ave. suitably . supported
from the channel member 32. The finger
members 34 are adapted to be inserted in
openings in the basic course in the stack of
brick and are spaced at the proper distance
apart to support the upper courses of brick
thereon. - In Fig. 1 the upper courses:of such

a stack-of-brick are shown in.dotted lines and.

indicated: by the numeral -35. The basic
courses are similarly shown and indicated by
the numeral 86. “in this drawing a basic
course tivo. brick ‘high is illustrated.: “How-
ever, the invention is equally applicable to a
stack of brick:-having'a single basi¢ course
when a:shallower fingér member is used.
The fratme casting 20 is provided with an

opening 37 coaxial with the rotation-of the

agting 29 and-adapted to receive a stem 38,
The stém 38 .18 free to rotate. in the opening

‘37 but is prevented from Iongitudinal move-

ment relative thereto by collars 89. The low-

er-end of the stem 881s pivotally fastened to-

otie. end of a lever 401n turn pivotally fas-

tened atthe other.end to & portion of the cast-

ing 30. Intermediate the ends of the lever
40'is pivotally fastened one end of a rod 41
having an operating connection at its oppo-

site'end with a lever 42, The lever 421g fixed:

ly connected to a shaft 43 rotatably mounted

upon suitable - bearings carried upon the’

frame members 31. A plurality cof levers 44
are likewise fixedly mounted upon the shaft
43 wnd are one less in'number-than the num-

ber of finger members 84. ach of the levers'

44 has an operating connection at its lower
end with the upper end.of a lever 45, All of

the levers 45 are freely mounted-upon a shaft

46 in turn carried in'a plurality of ‘eccentric
f B o L . . . -
bushings 47 mounted in bearings 48 carried
upon the channel member 82. " A stém 56 ex-

tends through openings provided therefor in.

the lower end of each of the levers 44 and the
upper end of each of the levers 45. A com-

pression spring 57 swrrounds each of ‘said
stems and abuts at one end against an abut-

wment 58 carried by said stem and at the other
end against the lower end of lever 44. The

opposite end of stem 58 carries nuts 59 which-

are adjustable to-adjust the tension of the
spring. 57. The spring 57 normally tends,
theréfore, to yieldingly maintain the operat-
ing contact between levers 44 and 45. .
~ The lower end of each of: the levers 45 is
connected to a pair of links 49 in turn con-
riected to one-end of a rigid bar 50. The bar
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_ stantially parallels the bar member 50. - At u
‘plurality of points along the finger member

10

16

v

25

~ the innermost of the confining plates 52 and,
is substantially the same size as the pin 53

‘30

35

i

60

. brought -into contact with the brick.:
55¢ and 55¢ are elongated in-

1,794,698

50, as 1llustrated particularly in Figs. 7, 8
and 9, is positioned within a-recess in ﬁngel
members 34 and extends substantially the tull
length thereof. The outer end of the bar 50

'is h\edly connected -to a flexible member 51

preferably of spring steel or other resilient
material: - The member 51 is arranged within
the recess in the finger member 84 and sub-

34, an inset plate 52 is pr ovided and is adapt-
ed to confine the bar member 50 and the flex-
ible member 51 and to permit longitudinal
movement only of said members with respect
to said finger members.. The confining plates
52 are located adjacent.the ends of the brick
when the same are placed between the fingers
34.. A central pin or screw 53 is prov1ded in

each of the plates 52 with the exception of
-the plate at the outer end of the finger mem-.
- three brick units in the threg outer positions..

ber. The pins 53. extend through openings
54 provided in the bar member 50 and open-

ings. 554, 55 5b5c and 55¢ provided .in the

flexible member 51 and preferably extend

into the finger members 54 and are thr eaclec11y1
engaged therewith. :

Tt will be observed that the ‘opening 55
in the flexible member 51 is associated with

No longitudinal movement of the flexible
member i is; therefore, possible at this point.
By means :of this construction the with-
drawal of the bar 50 to the left asillustrated
in Figs. 7 and 8 exerts a longitudinal pressure

upon the flexible member 51 which causes the

por tions thereof between the confining plates

52 to spring outwardly into the: pos1t10n in-
dicated by dotted lines in Fig. 8. These por-

tions, therefore, exert a pressure upon the
brick between the finger members and cause
them to be firmly . omsped for lifting -
transgportation.

the brick takes place at the center of the brick.
It is also evident that the greater the pres-
sure applied to the bar 50, the’ greatet-is the
area of the surface of the ﬂe\mk inember
The
openings 55
form and. of sufﬁment length so.that “the. lon-
gitudinal movement of the flexible member i§
not limited thereby in the normal operation

55 of the apparatus with a full complement of
‘brick..

~Therefore, the pressure exerted by the
flexible member upon the brick is substan-
tially equally divided between the four brick
tnits. - To provide an initial curvature of the
fexible member and thereby insureits proper

“action, a plurality of protuberances 56 are

provided on the finger member 34 interme-
chate the confining’ plates 52.

* 1t is ‘often -desirable to use a.brick setter
3 des1gned for a- four—buck unit to lift a umt.

and
Since the confining phtesi
- are located. ad}acent the ends of the bucl the:

5 initial contact of the flexible’ member W1th;.

lessthan four brick in width, To accomplish

this purpose the openings 555, 55¢ and 559 are

made of increasing-lengths in the order men-
tioned. In plckln(r up-a unit only three brick
in -width the ﬁnoe1s :34 -are -inserted far
enough in the umt to b11n0 the three: bmck in
pos1t1on adjacent the three outer grasping

70

portions of the flexible member. If thelongi- '

tudinal travel of the flexible member were
unlimited the inner grasping portion there-
of would then be free to expand sufficiently
to absorb all of the said movement. No pres:

P |
o,

sure would then be. exerted upon the brick. -

adjacent the three outer portions. .By limit-
ing the-size of the opening 55° the longitu-
dinal movement of the flexible -member is

80

limited at that point and the travel of the:

inner grasping portion away from: the finger
member is accordingly limited. A nornml
pressure.is-thereby secured upon each of the

By similarly choosing the length of-the open-
ings 55° and 55¢ a stacl of brick two brick in

‘width or one brick in. w1dth Hl‘ty similarly
‘be grasped.

In the operation of Lhe setter the sprlnm;;
26 are adjusted to overcome the weight of the:

setter mechanism depending from: “the bolts
25, Therefme, they normally maintain the
castings 23 and 20 in contact with each other
$0 long as no brick are.carried by the setter.
With the said castings in contact, the stem 88
positions the lever 40 stem 41 and Jever 42
in their lowermost :positions. “The levers 44

are, therefore, outwardly pressed against the
upper end of levers 45 whichin turn position:
the bar members 50 at the otiter.end of their:
longitudinal movement. In this pdsition the

flexible members 51 are free to assume their
positions within the recesses in- the finger
members 34. The finger members may, the1 8-
fore, be inserted within the openings in the
basic course of brick.  When so inserted the
setter is-lifted by means of the hooks 22 and
the weight of :the upper courses. of: brick
upon the setter fi ingers prevents upward

movement of the said (moel suntil the springs

26 have been:compr essed. and the castings )
and 23 have been moved apart to_the limit of

their ‘travel as determined by the length of

90

100

110

bolts 24. The relatne movement of the cast-"
ings 20 and 23 causes the stem 38 to elevate the .

lever 40, rod. 41 and lever 42 and to move
the. 1evers 44 inward. ThIS movement causes

‘a pressure upon the springs 57 which in turn ;

operates the: levers 45 to withdraw the bar
members-50. - The said withdrawal of the bar
member 50 exerts the necessary force upon

the flexible member 51 to force the portions

thereof between the confining . plates 52
against the brick in the basic course.

ther hftmo of the hooks 29-elevates the entire
unit. The provision of the-springs 57 in--
sures mamst an e\ceas of pw%me upon the

125

The .
Dbrick are, therefore, tightly grasped and fur--

180
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brick and the adjustment of the said springs
provides a method of equalizing the pressures
on the individual grasping mechanigms.

From the above description it is evident.

that the entire force necessary to grasp the
basiccourge of brickis provided by the weight
of the brick supported upon the grasping
fingers. Tn'releasing a unit of brick when the
same has been transported to the desired posi-
tion it is only necessary to lower the unit into
place and to lower the finger members suf-
ficiently to remove the weight of the upper
courses of brick therefrom. The flexible
grasping members then assume their normal
non-grasping position and the finger mem-
bers may then be withdrawn from beneath the
unit. : T

For manual operation ‘of the grasping

members when a single course of brick ig to
be lifted, a hand lever 57 is provided. The
said lever is fixedly mounted upon a shaft 58
suitably supported upon bearings carried

upon the frame members 31, A plurality of’

spur gears 59 are carried upon the-said shaft

. and engage spur gears 60 which are formed

integral with the eccentric bushings 47 here-
tofore menticned.  The lever 57 is normally

maintained in‘a non-active position by a-

kecper 61.  For manual operation of the
grasping fingers the lever 56 is pulled out-
wardly and downwardly rotating the shaft
58, the gears 59 and 60 and the eccentric
bushings 47. The rotation of the said bush-
ings throws the shaft 46 outwardly and since
the upper ends of levers 45 are fiwedly main-
tained by their contact with levers 44 the
lower ends of the levers 45 are outwardly
moved. This movement of levers 45 actuates

the orasping mechanism in the same manner-

L -~ .
as previously described.

In Figs. 4 and 6 the type of grasping mech-
anism previously described is illustrated ap-
plied to the type of brick setter illustrated in
the before-mentioned Penfield patent. In
these drawings a turn-table mechanism gen-
erally indicated by the nwmeral 62 is sup-
ported by means of hooks 63 upon a common
type of overhead crane or other lifting and

transporting mechanism. Depending from -

the turn table 62 there is a plurality of link
members 64.  The said link members 64 are
attached at their lower ends to a pair of sub-
stantially T-shaped members 65 each having
a horizontal portion 66 to which the said link
members are attached and a vertical portion
67. Each of the vertical portions 67 isadapt-

ed to slide between a pair of vertical frame-
members 68:. Rollers 69 are supported-upon’

the members 65 and engage the members 68

_{for maintaining the relative position of the

said'members and for permitting vertical rel-

ative motion only therebetween. The upward:
travel of tha T-members 65 with relation to’

the frame members 68 is limited by a block

1,704;698

70 interposed between the members 68 at their
upper ends. :

The frame members 68 form a part of a

rigid frame work which also includes a plu-
rality of frame members 71 and: a horizon-
tally extending member 72 to which finger

members 34 of the same type as heretofore:

described are fastened. -Pivotally attached to
one end of the horizontal portion 66 of each
of the T-members 65 there is a downwardly
extending adjustable link 73. A bar member
74 is pivotally attached at each end to the
lower ends of the links 70. Substantially
parallel with the bar 74 is a bar 75 and a link
76 is pivotally fastened at each end to the
mid-points of said bars.. A pair of levers 77

70

75

80

are pivotally mounted at one end to a por--

tion of the frame members 71 and each of said
levers is connected by a link 78 withione end
of the bar 75. A yoke 79 is attached to each
of the levers 77 and a horizontally -extend-

ing channel member 80 is supported by the

sard “yokes. A plurality of . eompression

springs 81 are interposed between the levers

77 and a portion of the frame T1.

85

20

In the operation of :this mechanism the:

initial lifting of the turn table member tends

to elevate the T-members 65. The elevation

of the T-members 65, by means of the series
of linkages described, elevates the channel
meinber 80 and tends to elevate the rigid

frame work and the finger members attached

thereto by compression of the: springs 81.

The springs-81 are-adjusted sothat the rigid-

frame work and the said finger members will
be elevated simultaneously with-the channel
members 80 so long as no brick are in posi-

tion upon the fingers. When a stack of brick

is supported upon the fingers the springs 81
will be compressed and relative motion will
occur between the channel 80 .and the finger
members 84 until the: T-members 65 reach the
blocks 70." This relative movement of the
fingers 84 and the channel 80 is utilized to
operate the grasping.mechanism as will now
be described. o :

A plurality of rearwardly extending mem-

bers 82 are attached to the membeér 72 and.

form abearing for a horizontal shaft 83. The
shaft 83 in turn formsa pivet for a plurality
of bell. crank members 84, one arm of each of
which is attached to one-of the bar members
50 heretofore mentioned. The opposite arm
of each of the bell cranks is attached to a
spring stem 85 extending upwardly. through

the channel member 80 and being fitted with .

an - adjustable “compression spring -86. By
thig'means the elevation of the channel mem-
ber 80, when a load of brick is present upon
the finger members 34, operates the bar 50 to
grasp the brick. . The provision‘'of the springs
86 insures that there will.be no excéss pres-
sure upon the brick and the adjustable fes-

95.

100

105

110
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ture of the said springs provides amethod of -

maintaining subgtantially ~equal pressures

130
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upon the brick grasped by each of the grasp-
ing-méchanisms, -~ 0 0 oot
In Figs. 5,10, 11,12, 13, 14,15 and 16 there
“is illugtrated an alternative form of:the in-
vention which may be applied to either of the
foregoing types of brick setters. - In. this
form finger members 347 are provided with
‘recesses 84% gimilar o those in finger meni-
bers 34 and may be similarly supported upon
the Lrick setter frame worlk. - A ]
confining plate and abutment 88 is fastened at
the outer end. of each finger meniber as illus-
“trated in Figs. 16 and:17. Bach plate 88 has
“a portion 88 bent about the end of the finger
member 84’ and a portion 88" bent about the
lower surface of the finger. The end of the
recess 84* extends behind the plate 88 and
“forms a pocket for the reception of the end of
a flexible ‘member '87. - The flexible ahember
87 is- substantially the same length- as the
“finger member and ‘is normally positioned
~within the recess 34* A plurality: of con-
“fining plates 89, 89°,'89° and' 89¢ are pro-
-vided having the same function as the plates
52 in the previous illustrations. ‘The con-

"~ fining plate-89°, located at substantially the

30

46

50

55

80

mid-point of the finger member, is provided
‘with an inturned portion 89 which serves to
confine the flexible member 87 and also serves
as an abutment for a second flexible member
90: The flexible member 90 is substantially
half the length of the flexible member 87 and
-ig likewise coritained in'the recess 34* and
extends substantially parallel with the flexi-
ble member 87. The two flexible members are
joined to a short rigid bar 91 by suitable rivets
or screws 92, The bar 91 is pivotally con-
nected to a link 93-in turn connected to the
lower arm of a’bell crank'94. The bell crank
93 is mounted on a shaft 95 journaled in rear-
wardly-extending members 96 in turn sup-
ported upon the frame member 72, - The op-
“posite arm of the bell crank 94 is attached to
‘4 spring stem 97 extending throtgh channel
member 80 and fitted with adjustable com-
“pression springs 98, T
A pair of plates 99 are inset in the finger
member and have a curved surface in'con-
“tact with the inmer surface of the flexible
member -87. - The plates 99 serve to give the
desired initial curvature to the said flexible
“ember. A pair’of plates 100 are’ likewise
‘inset in the fingerimember but dre spaced
“therefrom as illustrated in Figs. 11 and 13
{o allow the flexible member 87 to pass there-
Petween. These plates, therefore, act as ad-
ditional confining plates for the flexible mem-
‘ber 87. The cuter surface of the plates 100
“are‘curved to contact with the inner surface

initial curvature thereof. -

of flexible member 90 and provide the desired . : , > § .
RTINS “venting longitudinal motion: of said flexible

By this construction the relative motion-

ot the channel member 80 and -the finger
‘member 347 in the lifting of a'load of brick
exerts a thrust upon the bar 91 and the two
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combined.

-3

flexible members 87 and-90. This outward

thrust causes the said flexible members to as-

“sume the positions illustrated in dotted lines
in Fig. 11 and.thereby grasp the brick. It

will be noted that the confining plates 100 pre-
vent the flexible member 87 from being forced
away from’ the finger member 34" in the in-
ner pair of grasping spaces. It will alsc be
noticed that the motion of the bar 91 need be
only half as great as the corresponding mo-
tion of the bar 50 in the preceding embodi-
ment of the invention in order to provide the

-same gripping force upon the brick. The
force applied to bar 91, however, must be

twice as great as that applied to bar 50.. D

the use of four Hexible members in place of

“the two here illustrated, one of which being

associated with each grasping space, the mo-
tion of the bar 91 may be made only one-
fourth as great as the bar 50 with a corre-
sponding increase in the pressure required.
By a suitable reversal of the leverages in the
Luce type of setter to provide a thrust onthe
bar 91 instead of a pull, this form of the in-
vention may be conveniently applied thereto..

ther variations in the details of the inven-
tion are possible without departing from the
broader features theréof. o '

The invention claimed is: -+~ = -~

1. In an article moving device, the com-
bination. of a pair of spaced apart finger

members adapted to receive an article there-
between, a flexible member associated ‘with

one of said finger members, medns for main-
taining said flexible member in contact with
its associated finger member at a’ plurality
of points and méchanism for forcing the por-
tion of said flexible member between said
points away from said finger membei to press

“gaid article against the second of said finger

members for grasping and moving the same.
9. In an article moving device, the com-
bination of a pair of spaced apart finger

~meinbers adapted to'receive an article there-

between, a flexible mermber associated with
oné of said finger members, means for-main-

‘taining said flexible: member in contact with
‘its associated finger member at a plurality

of points, and mechanism for applying a lon-
gitudinal force to said flexible member where-

"By the portion of the same between said

points is forced away from the associated
finger member to: press said article agajnst

the second of said finger members for grasp-.

‘ing and moving the same.

3. In an article moving device, the com-

“Dination ‘of a pair-of spaced apart finger

members adapted to receive an article there-

between, a flexible member associated with'

one of said finger members, means for pre-

member with respect to its associated finger
member at one point, ineans for maintaining

said flexible member in contact with said fin-

ger member at another point, and mechanism

Y.
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for forcing said flexible member away from
said finger member between said points to
press said article against the second of said
finger members for grasping and moving the
same. ‘ :

4.'In an article moving device, the com-
bination of a pair of spaced apart finger
members adapted to receive an article there-
between, a flexible member associated with
one of said finger members, means for pre-
venting longitudinal motion of said flexible
member with respect to its associated finger
member at one point, means for maintaining
said flexible member in contact with said fin-
ger member at another point, and mechanism
for applying a longitudinal force to said
flexible member, whereby the portion of the
same between said points is forced away from
the associated finger member to press said
article against the second of said finger mem-
bers for grasping and moving the same.

5. In an article moving device, the com-
bination of a pair of spaced apart finger
members adapted to receive an article there-
between, a flexible member disposed longi-
tudinally of one of said finger members,
means for preventing longitudinal motion of
said flexible member with respect to its as-
sociated finger member at one peint, and

» mechanism for applying a longitudinal force
5 . &= g &

to said flexible member whereby a portion of
said member is forced away from its asso-
ciated finger member to press said article
against the other of said finger members for
grasping and moving the same.

6. In an article moving device;, the com-
bination of a pair of spaced apart finger
members adapted to recerve an azticle there-
between, a flexible member associated. with
one of said finger members, means for main-
taining said flexible member in contact with
its associated finger member at a plurality of
points, protuberances upon said finger memn-
ber betiveen said points for imparting an in-
itial curvature to said flexible member, and
mechanism for applying a longitudinal {foree
to said flexible member, whereby the portion
of the same between said points is forced
away from the associated finger member to
press said article against the second of said
finger members for grasping and moving
the same. SR

7. In an article moving device, the combi-
nation of a pair of spaced apart finger mem-
bers adapted to receive an- article therebe-
tween, a flexible member associated with
one of said finger members, means for pre-
veuting longitudinal motion of said flexible
member with respect to its associated finger
member at one point, means for maintaining
said flexible member in .contact with said
finger member at another point, a protuber-
ance upon said finger member between said
points for imparting an initial curvature to
said flexible member, and mechanism for ap-

1,794,698

plying a longitudinal force to said flexible
member; whereby the portion of the same be-
tween said points is forced away from the
associated finger member to press said article
against the second of said finger members fo
grasping and moving the same. - -
8. In an article handling device the com-

70

bination of a pair of spaced apart finger

~members adapted to receive articles therebe-
tween and to support other articles thereon,

5

a flexible member associated with one of said .~

finger members, means for maintaining said
flexible member in contact with its associated
finger member at a plurality of points, means
for lifting said finger members, and an op-
erating connection between said finger mem-
bers and said flexible member operable by the
weight of the -articles supported upon said
finger members in the lifting thereof to force
the portion of said flexible member between
said contact points away from the associated
finger mémber to press the articles between
said finger members against the second of
said finger members for grasping and lift-
ing the same, ' : o
9. In an article handling device, the combi-
nation of a pair of spaced apart finger mem-
bers-adapted to receive articles therebetween
and to support other articles thereon, a flex-
ible member .associated with one of said
finger members, means for maintaining said
flexible member in contact with its associ-
ated finger member at a plurality of points,
means for lifting said finger members, and
an operating connection between said finger
members and said flexible member opera%le
by the weight of the articles supported upon
said finger members in the lifting thereof

‘torapply a longitudinal force to said flexible

member, whereby the portion of the same be-
tween said contact pointsis forced away from
the-associated finger member to force the por-
tion of said flexible member between said con-
tact points away from the associated fingeér
member to- press the articles between said
finger members against the second of said
finger members for grasping and lifting the
same. » N

10. In an article handling device, the com-

- bination of a pair of spaced apart finger mem-
bers adapted to receive articles therebetieen

and to support other articles thereon, a flex-
ible member associated with one of said
finger members, means for preventing longi-
tudinal motion of said flexible member with
respect to its associated finger member at
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one point, means for maintaining said flexible

member in contact with its associated finger
member- at another point, means for lifting

said finger members, and an operating con- -

nection between said finger members and said
flexible member operable by the weight of the
articles supported upon said finger members
in the lifting thereof to force the portion
of said flexible member between said points
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‘away from the associated finger member to

press the articles between said {inger mem-

bers against the second of said finger mem-
bers for grasping and lifting the same.

11. In an article handling device, the com-
bination of'a pair of spaced apart finger mem-
bers adapted to receive articles therebetween

and to support other articles thereon, a flex-
i l ’ Ty el . o Lo - . L B h N
‘bination of’ a ‘pairs of spaced’ apart finger

ible member associated with one of said fin-
ger members, means for preventing longi-
tudinal motion of said flexible member with
respect to its. associated finger member at
one point, means for maintaining said flexible
member in contact with its associated finger
member at-another point, means for lifting
said finger members, and an operating con-
nection between said finger members and said
flexible member operable by the weight of the
articles supported upon said finger members

in the lifting thereof to apply a longitudinal

force to said flexible member, whereby the

“portion of the same between said points is

forced away from the associated finger:mem-
Der to press the articles between said finger

members against the second of said members

for grasping and lifting the same.

19. In an article grasping device a grasp-
ing member, and mechanism for applying
a force thereto for grasping an article, the
area of grasping contact between said member
and said article increasing with anincrease of
said force. ' ,

13. Tn an article handling machine adapt-
ed to lift a stack of articles having a basic
course formed of parallel rows of articles

- having openings therebetween, the combina-

S
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tion of a supporting frame, a plurality of
horizontal finger members supperted there-
on and, adapted to be inserted in said open-
ings, a relatively thin flexible member asso-
ciated with each of said finger members, con-
fining means at a plurality of points along
said finger members adapted to permit longi-
tudinal movement only of said flexible mem-
bers at said points, and mechanism for apply-
ing a compressive force to the ends of said
flexible members, whereby said members are
forced away from said finger members be-
tween said points of confinement to press said
articles against adjacent finger members for
grasping and lifting the same. v

14. In an article handling device, the com-

hination of a pair of spaced apart finger mem- -
Jiers adapted to receive an article therebe-

tween, a flexible member associated with one
of said finger members, a confining member
attached to said finger member and adapted

to prevent movement of one end of said flex-

ible member away from said finger member,
an abutment attached to said finger member

for preventing longitudinal movement of the-

Csaid end of the flexible member with respect

o =aid finger member in one direction, a sec-.

ond confining member adapted to prevent
movement of another portion of said flexible

“mechariism

7

'membér away from said finger member, and -

“member to presssaid article-against the other
“of said finger members for graspitg the same.

15. In an article handling device; the com-

‘members adapted to receive an article there-

"between, 4 flexible ‘member associated  with

‘oné of 'daid ‘finger memnibers, a combined con-

“fining andabutment member attached to said

for applying a longitudinal force
-toguid flexible member whereby the portion
“tFeaid member between said confining-mem-

“bers 'will beforced wway from’ said-finger wo

5

finger member and adapted to prevent move- -

-ment of one end of gaid flexible meniber away "
~from said finger member and to prevent lon-.

gitudinal movemient-of the said end of the
flexible member with respect to said finger

member in one direction, a second confining.

member adapted to prevent movement of an-

80

86

other portion of said flexible member away .

from said finger member, and mechanism for

applying a longitudinal force to said flexible -

member whereby the portion of said member

between said confining members will be-

forced away from said finger member to press
said article against the other of said finger
members for grasping the same.

16. In an article handling device, the com-
bination of ‘spaced apart finger members
adapted to receive articles therebetween, a

“flexible member associated with one of said

finger members, a combined confining and

abutment member attached to said finger

member and adapted to prevent movement of
one end of said flexible member away from

‘said finger member and to prevent longitudi-
tudinal movement of the said end of the flexi-
“ble member with respect to said finger mem- -
ber in one direction, a second flexible member”

associated with said finger member, a second
combined confining and abutment member
adapted to prevent movement of another
part of said first flexible member away from

said finger member, to prevent movement of-

one end of the second flexible member away
from said finger member and to prevent lon-
gitudinal movement of the said end of the
‘second flexible member with respect to said
finger member in one direction, a third con-
fining member adapted to prevent movement
of another portion of said second flexible
member away from said finger member, and
mechanism for applying a longitudinal force
to the opposite ends of both of said flexible
members whereby the portion of said-first
flexible member between the first and second
confining members and the portion of said
second flexible member between the second

and third confining members will be forced:
“away from said finger member to press said

articles against the other of said finger mem-
bers for grasping the same. . : ‘
17. In an article handling device, an ar-

ticle grasping element including an elon-:
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~-gated finger member having a longitudinal

10
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recess in one side, an elongated flexible mem-
ber normally. disposed Wlthm said- recess,
means for confining portions of said flexible
member within said recess and mechainsm for
forcing other portions thereof out of said re-
cess to make contact with an article to be

, orrasped

18,  An axtlele 0rasplng element as defined
by c¢laim 17 characterized by said recess com-
municating with the lower surface of said
finger member to prevent ‘accumulation of

forelcrn matter between said finger’ member -

and sa1d flexible member.
In witness Whereof we have hereunto af-
fixed our signatures.
GRAFTON E LUCE.
FRANK G. SENTER.



