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1

This invention relates to improvements in ma-
chines for trimming primer cups and the like
and has for a principal object the provision of a
machine for automatically orienting primer cups
or other cup-like members, sequentially present-
ing them to a finishing tool, and discharging them
from said machine.

Another object of the invention is the provision
of a hopper spaced apart from and connected to
said machine by means of a chute, said hopper
being adapted to receive primer cups or the like
and including driven mechanism for orienting
said cups and delivering them to-said chute all
facing the same direction.

- A further object of the invention is the pro-
vision, in a cup finishing machine, of novel means
for automatically receiving cups one at g time
irom a feeding chute, successively clamping said
cups in-a holding member, advancing each
clamped cup along a predetermined path and into
engagement with a finishing tool. . .

- Other. objects and advantages of our invention
will be:apparent to those skilled in the art, upon
a-study of the following specification. :

In the accompanying drawings given by way
of example to illustrate the invention, like nu-
merals in the several figures represent the same
parts, and . .

Figure 1 is a side elevation of our new and
improved cup irimming or finishing machine;

Figure 2 is a plan view of the machine shown
in Figure 1;

Figure 3 is an enlarged plan view of the mech-
anism for receiving the cups from the feeding
device and presenting them to the finishing tool,
one cup being shown engaged by the tool and
a second cup in position to be delivered to said
mechanism on the next stcceeding machine cycle;

Figure 4'is a sectional elevation as seen along
the lines 4—4 of Figure 3;

Figure 5 is an enlarged plan view similar to
Figure 3, with the exception that the parts are
in different positions and the second cup (shown
in Figure 3) is positioned to be advanced toward
the finishing tool;

Figure 6 is an elevation of our chuck member
for holding the cups while the finishing operation
is performed thereon; :

Figure 7 is a perspective view, exploded and
showing. the elements forming the chuck mem-
ber; o :

Figure 8 is a sectional view of one arrangement
of the members for clamping and releasing cups
in the-chuck member, said first members being

shown'in the “releasing” position;
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Figure 9 is a sectional view of the members
shown in Figure 8, sald members having been
moved to the “clamping” position;

Figure 10 is a sectional elevation of a portion
of the hopper showing how the cups are “ori-
ented”; -

Figure 11 is an enlarged, detail view of the cross-
head engaging lever; and

Figure 12 is a plan view of the “star”
for feeding cups to the feeding chute.

The machine operates cyclicly, receiving a cup,
finishing it, and discharging it—diring each cycle.
A discharge chute is provided to receive the-
finished cups and to deliver them to g suitable
container therebelow. An elevated hopper on
the machine is provided for receiving the cups to
be finished and it orients said cups and delivers
them to a feed chute which in turn delivers them
to. the mechanism below. All the operator has
to do is to pour cups to be finished into the hopper
and see that the container of finished cups does
not run over. Since a hopper.full of cups will
supply the machine for some time, one operator
can keep several of the machines going at one
time. )

The machine includes, referring to Figures 1
and 2, a table top {0, mounted on legs {1 and 2.
Between the top 10 and the floor is a shelf {3,
also supported by the legs 11 and 12, and form-
ing a support for the drivirig motors (4 and I5
and the reduction gear 6.

The driving motor {4 carries a pulley 1T which
is connected by means of a belt I8 to g pulley 19
carried on the spindle 20 of a spindle head 21
mounted on the table top 10. A finishing tool
22 is driven by the spindle 20, and although this
tool is shown in the drawings, by way of example,
as a milling cutter; it will be understood that it
may be of other forms in accordance with the
particular operation to be performed on the cups
or other cavity bearing bodies handled in the
machine.

The motor 15 carries a pulley 23 which is con-
nected by a belt 24 to a pulley 25 carried on a
shaft 26 of the gear reduction unit (6. A longi-
tudinal shaft 27 in the gear reduction 16 projects
through opposite ends of the casing thereof. On
one end of the shaft 27 is secured a crank 28
which defines the cyclic operation of the ma-
chine, as will presently be described.

The opposite end of the shaft 27 has secured
thereto a pulley 29 which is connected, by means
of a belt 30, to a pulley 8I. Since the pulley 31
is in'a plane angular with respect to the axis
of the shaft 21, idler pulley 32 and 33 are pro-

wheel
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3
vided for guiding the belt from one plane to the
other. The pulley 3f drives mechanism for ori-
enting the parts to be finished by the machine.

A stud shaft 153 is adjustably carried on an
upright member 154 secured to the table 1§ and
suitably braced by a bracing member 155,

A supporting member has an upright portion
34 the lower end of which is secured . to.a.block
member 35 mounted on the table 10, The. upper
end 36 of the supporting member is angular with
respect to said upright portion, and a curved.
portion 37 therebetween is smtably braced by
means of aweb 38,

A base 39 for the material hopper 40 is car-
ried on the upper portion 36 above referred to,,

and this base includes a bearing’ boss 4l for the.

4
of the connecting rod is bifurcated to form a yoke
58 having portions 58a¢ and 58b spaced apart
from each other. A pin 59 is mounted in aligned
holes formed in 58a and 58b. A boss 60 is se-
cured to the table 10 and has a pair of spaced
slots formed therein into which are mounted the
ends of a pair of equal link members 62 and
63, and. a pivot.pin 61 extends. through a cross
holg in the- block 60 and forms a. pivot pin en-
gaged by suitable bearing holes in the right ends
of said link members. The left ends of the link
miembers 62 and €3, have bearing holes therein
engaging the pin 59 adjacent to the yoke 58a

" and 58b.

agitator shaft 42. The lower end of the agitator

shaft has pulleys 31 and 3fa positively: secured.’

thereto. The pulley 31 is engaged by the belt 30,
as has already been described, and the pulley
3lg is smaller in diameter and is connected by
a belt 43-to a pulley 44- Whl(}h is p051t1vely secured
39. The upper: end of- the shaft Garfies a’ star-
cam- %6 the purpose of Whlch will be- presently
desceribed. -

The hopper 40 is mounted on the hase 39-and:
has an open end- 4T through which’ primer cups
or the like may be poured-into- the hopper The
base 39 has an extended portion 48: which: is
hollowed out to a- depth equal to the helght of
the cups plus clearance: and forms’ a’ chamber
50 for receiving: said-cubs after they- haveé been-
oriented:as W111 be: presently described: A ‘trans-
parent: cover: 49. on “the” chamber perm1ts the
movement of the cups tobe observed T

disc (see Figure- 10) ‘has‘a plura,hty ‘of :slots 52

formed: therein. The- botter-of the hopper Wall'
has a plurality: of ‘notches or- teeth 53 formed~'
therein of: stch width’ that' the intéior- of- the®
cups may. form a “sloppy” - fit - thereon; and-the .
spaces 54 between these teeth are a_ httle Jess

than the outside diameter of- the cups,‘so that

it is 1mposs1ble for said ‘cups, to pass through )
As the agitator 'disc rotates; it keeps stirring up_
the-cups and- any cups Wlth the closed ends up
cannot get through the spages. 54 and enter the_‘

chamber 508, however the 1nter1ors of any cups

with the open ends up (as may be seen in Fig-
ure 10) engage the notches or. the teeth 53 and
are “kicked out” into the chamber 50 by the slot.

Between: the link members 62 and 63, and also

-conneeted. to. the pin 59 is the right end of a

link member 65. A block member 66 is also
mountedion’ the table 10 and has a bore therein
in. which: a shaft 67 is reciprocatively carried.
The right end of the shaft 67 is slotted to ac-
commodate the left end of the link 65, and a
pwot pin 68 extends through holes in:the.slotted.,
portlonw f;.the shaft and, the. end, of said link.
The.throw, of the crank isis0. proportloned that
. it is.in its’ extreme ‘upward position. (as.

) shown in. Figure: 15 . the. shaft: 61 has moved. its -

‘35,

Within the bottom of- fhe  hopper GDa and:
mounted on the upper end- 6f- the shaft 827 is
an agitator dise 51 which is- rotated ‘when the-

pulley 3! is driven by the belt 30: “The- agitator- 40.

50

$2 in which the cap. hes, and smce the depth of .
the chamber is less than the €aps. across COrners, .

it is 1mpossxble for the’ caps. to turn _over there-
in,

The star wheel 46, is positioned.in the lower
end .of the chamber 50, and.due to. the fact that, .

the chamber is inclinéd, the cups all grav1tate -

star, Wheel

Formed in the supportmg member, 24, .31, 35;
is a column for the. cups, the upper. end of which.
commumcates with_ the d1scharge side. of, the

star wheel and the lower end. of Whlch com-.

municates with the feed camty 56 shown 1n:

Figure 3.

The crank 28, Figures.l and 2 has been prer-
viously. referred to.as deﬁnmg ‘the ’cychc Joi:
ations. of the. machme

ing rod 51 connected theret 0, 'Ihe upper_end

10

This. crank is. keyed 1o,
the shaft 21, and has the lower, end, of a.connect-.

5.,

‘communicating. with .the hole 17,

extreme distance to the right, and, when, the:
crank. raoves a. half. revolution. or. 180° from the
posmon shown in Flgure .1, the. l1nks 52, 63-and..

): 65 move to.a_ horizontal pesition, thus, in. turn.

movmg the shaft $7.-to: 1ts extreme pos1t10n to--
ward, the. left. From this it: wil] be; seen- that -
as.the: crank 28, turns it causes. the. shaft 671 to.
reciprocate in the block 66;

The .shaft 61; Figures:3; 4;and. 5. has:a; portion
69-of: reduced diameter: to whlch is secured a:col-.
lar. 70, the function; of; which: will: presently. be:
descrLbed The: end: pertion: 12; of the. shaft: §T;
functlons— as. .4, cam; as will be: described:

The-block: 66 has: a.slot: 11 formed: therein.: to.-
accommodate a lever. 18i: A, shaft. 14 extends.
through; . aligned holes: in. the. block: 68: and
through a corresponding: hole. in. the. lever. 18:
Spring means, 15 urges:the:lever. 13:in.a counter-

. clackwise direction: as:.seen:in. Figure-4; and the

function:. of: this.lever willfbe presently :described:

A: base member. 16 is-secured:to the table 10 in-
any suitable manner and has a hole T7:therein;
in alignment. with the-axis-of the shaft-67.. The
shaft. portrcn 69 forms a-working fit:with-and re-
ciproeates-in- said-hole-in time with the: recipro—
cation of the shaft 67 in the block &6.: Goncen-
tric-with-the hole 1T is: formed & clearance cavity
18- which accommodates the collar 10" when ‘the
shaft portlon 69 is. moving to the left end of its._
path of" travel

The feed cawty 55; descnbed -above as being.at.
{ I 595, is.formed.in
the’ base member 16 closely adjacent .to, and.:.
. The feed.cav-
1ty 5§ preferably is. one. end.of, a .slet. 19« mllled;‘

Reclprocatwely mounted 1n the slot 19 1sxa1bar

- member 80 which has a cross- slotw 94 formed-

therein and engaged by a lever. 92 formmg -part
of a. feed,control. member: §3; whxchlwﬂl be “pres--
ently described,

A projecting arm 94.on the.lewer-end:ofsthe

_ feed column, 34, may.be- secured to the base.16:by.:

means of screws 95 and when so secured, the:
feed column .89, therein is in. position: to deliver
cups, one by, one to. theufeed cav1ty §6; Asremov-.
able plate 96\~on the feed column; . when remaoved,:
giveés access to the mterlor -of the: feed: column ..
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and also to the feed chamber. The method of

feeding will also be presently deseribed. :

The base 16 has a hole 97 :formed therein
spaced apart from and parallel to the hole 11,
and a boss member 98, suitably secured to the
table 10 in spaced relation to the base 16, has a
hole 99 formed therein in alignment with the
hole 81 so that a rod 188 may réciprocate therein.
The hase 76 also has a hole 101 spaced apart from
and parallel to the hole 71, and a second boss
member 102 (similar to the boss 88) suitably
secured to the table in spaced relation the base
16 has a hole 103 formed therein in alignment
with the hole 181 so that a rod 104 may recipro-
cate therein. ] .

A cross bar 105 has a hole 106 therein which
forms a working fit on the shaft portion 69, and
spaced apart therefrom are holes 107 and 108
which respectively form press fits on the ends of
the rods 100 and 104 and the har 105 is secured
to these rods respectively by means of taper pins
189 and 118, The bar 105 also has threaded holes
carrying bolts 111 and 112 provided respectively
with lock-nuts {11’ and [12”. '

A second bar member 115, which may also be
seen in Figures 6 and 7, has spaced holes {16 and
117 formed therein which respectively fit the rods
180 and 104 and said bar member is fixedly se-
cured to these rods a predetermined distance
from the bar 105 by means of set-screws {18 and
118, thus forming a cross-head.

The bar member 115 has a cub out portion {20
at one end and a second cut out portion 121 ai
the other end, and studs 122 and 123 have their
lower ends mounted in holes in said cut out por-
tions and secured therein by set-screws 124 and
125 respectively and carry threads 126 and (21
on their upper ends.  A-lever 128 has s hole
therein forming a working fit on the stud 123,
and a second lever 129 is similarly mounted on
the stud 122, Each lever has hemispherical holes
130 formed in the upper surfaces thereof to ac-
commodate steel balls [31.

A bar member 132 carries holes 133 and (34
which form working fits on the studs 122 and
128 respectively, and carries hemispherical holes
185 which are also adapted to engage the steel
balls 131 under conditions to be presently de-
scribed. The bar 132 has a slot 136 formed there-
in, and holes 137 and 138 are within the slot.

The bar member {15 has g slot {39 formed
therein which matches the slot 136 when the bar
132 is placed on the studs 122 and 123. Short
studs 140 and 141 are mounted in the bar {i5
within the slot 139 so that they engage the holes
{37 and 138 respectively.

Matching bearing members 142 and 143 are

provided with holes which engage the studs 140 .

and 141, and-are of such lehgth that they form
8 fit within the slots 139 and 136 respectively.
A semi-circular groove 144 is formed in the mem-
ber 142 and this groove has a stepped portion
145. An identical semi-circular groove 144q is
formed in the member 143 and has 2 stepped por-
tion [45¢. When the two members are together
in the slots 1236 and 139, as described above, the
semi-circular grooves match and receive the
shank of a bushing 146, and the stepped portions
145¢ receive the shoulder 147 of said bushing, A
diagonal slot 148 formed in the bushing permits
the bushing to clamp the cups, under conditions
to be presently explained, without scarring them.

With the bushing between the members 142
and 143, the latter are mounted on the studs 140

and HMI, and with the levers 128 and 29 posi-
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tioned on the studs 123 and 122 and carrying the
balls 131, the bar member 132 is applied as shown
in Figures 4 and 6. Then springs 149 and 150 are
applied to the studs 122 and 123, and nuts 15§

., and 152 respectively éngage the threaded ends

124 and 125 thereof for adjusting the tension of
the springs., This assembly forms a chuck for
holding the cups while they are being finished.
The tension of the springs causes the bushing
146 to contract and firmly hold the work—when
the levers 128 and 129 are in such position that
the balls 131 are embraced by the hemispherical
holes in the levers and the hemispherical holes
in the bar 132,

‘When the-levers 128 and 129 are moved to such

the hemispherical holes 135 in the bar 132, the
balls encounter imperforate portions of the bar,
causing the latter to move upwardly against the
urge of the springs and this in turn permits the
bushing to expand to its original diameter, with
the result that the work (cup) is free and may
be discharged therefrom in a manner to be pres-
ently described.

A plate 156 secured to the table supports up-
right studs 197 and 188, and the lever 128 is posi-
tioned between these studs. Likewise the lever
129 is positioned between upright studs 160 and
181 supported by a plate 159 secured to the table.

~The feed control member 93 is mounted on a
stud shaft 162, mounted on the table {0, and is
brovided with a lever 92 already described, and
additional actuating arms 163 and 164 with a
space 165 therebetween. This space is so pro-

-portioned that the cross~head bar 105 may make

its full stroke both forward (towards the left as

-seen in Pigure 3) and back (toward the right).

As the bar 105 approaches its forward limit, it
engages the actuating arm 163 and causes the
member 93 to move in g counter-clockwise direc-
tion and thus, and through the medium of its lever
92, the bar member 90 is retracted. When the
bar 105 moves to the right and approaches the
limit of movement it engages the actuating arm
164 and moves the member 93 in a clockwise di-
rection and in turn causes the bar member 90 to
advance and discharge a cup from the feed cavity
56 to the position in front of the shaft portion 69
shown in Figure 5.

The lever 13, as may be seen in Figure 11 is
mounted in a:slot in the block 66, wherein the
clearance space [66 between the lever and the
block limits the downward movement of the lever.

A slot or notch 167 formed in the lever 13 with
slightly angular sides 168 and 168a. The side
{68 projects below the lever and is provided with
a camming surface 169 adapted to act with the
end 12 of the shaft 67. ‘

As the shaft 67 moves to the right, the collar 70
on the shaft 69 moves the cross-head bar 105 and
moves it to the position, shown in Figure 11 and
Figure 5, where the bar 105 is engaged by the
notch 167. As the shaft 61 and 69 moves to the
left the cross-head remains stationary until the
end 12 of the shaft 67 engages the surface 182
and causes the lever to rise to a position where its
notch 167 is completely disengaged from the bar
105—then, as the end 712 engages said bar, the
cross-head is moved to the left to a point where
the screws (11 and 112 (Figure 3) abut the base
member 16. (This movement is effected when the
levers €3 and 6%—Figure 1—have been moved
down until their axes are substantially in align-
ment, or lie on the “infinite’” plane.)

The primer cup has, by this movement, been
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brouight forwdrd ihito engagement with #hd fin-
ished off By the tool 22. The hiovement of the
cross-hedd, due to the fact that the levers 28
and 129 are restiairied by the studs 158 and ‘164,
effects the clanmiping of the éup in the bushing 46,
and the cup is “backed up” by the end of the
shaft 69.

THe ciank 28 then starts moving the ¢onnected
ends of the levers'83 and 65 upwardly, causing the
shaft 67, 68 to mbve to the right as ‘seeh in Figui'e
3. By thé time the collar 18 engages the bur 105,
ths end of the shaft has 16ft the bushing and'the
end of the cup therein. Asthe collar T0 contifities
t0 move the bar 185 to the right, a poifif ig feached
where the bar is engaged by the notéh in the le-
ver 13 and the end of the shaft 89 assuimés the po=
sition shown in Figure b: The bai'105 has by this
time dctuated the drrm 164 and hds catised the
bar 98 to shoot the next cup from the cavity §6
(Figure 3) to the ‘position in frofit of shaft 69
shown in Figure 5.

At the samé time the levers 128 and 128 Have
been restrained by the studs 57 ahd 160, ¢4uising
the balls 131 to encounter solid portiohs of the bar

and releasing the finished cup positioned 'in the

bushing {46. The finished cup, iowever; femains
freely in position in the bushiiig until eﬁéounﬁe‘red
by the next cup (which has juist béén placed in
front of the end of the shaft 69 by the Bar 9t)
when the shafts 67°and 69 dgain meve to the left.
The finished cup is thérefore pushed out by, and
its place taken by, thé siicceeding cup, and fuk-
ther movement to thé left effécts the clamping of
the latter therein, the retraction ‘6f the bar 90,
permitting another cup to pas§ intb the ¢éavity
68, dnd the feeding of thé openi end of the cup
against the tool 22.

As the finished cups are ptished-out in thie Man-
ner described, they fall through an opéning in
the table 18, onto & chiite (78, and thénce into a
suitable bin or container 11, ]

Although we have herein showi: arid déséribed
by Wway of example the best eémbodinienit of thé
invention now known to 'us; it is obvidus that
many chahges may be made ifi the arrangeniénts
herein shown and describéd withoiit departiiig
from the spirit of the invention.

We ¢laim:

1. In a machine for finishing the €1id§ of dfawn
cups or shells, a support, a finishing tool ¢arried
on said support, and means for driving the sarie;
a work holder remprocatlvély movable on saud
amsm for moving said woik holder mcludmg sé-
rially arianged linkages one end of WHiéh i§ ¢on=
necsed to & cross-head carrymg gaid work holdér
and the othef end of which is cohihiécted fo said
support, an intermediate pivetal ¢orinection bé=
tween the linkages moved upwardly to:madve the

work holder away from said tool and adabted to g4

be moved to the infinife plane as weork in said
holder is engaged by said tcol, and settabié stops
sssociated with said work holder for positively
limiting the movement of said work holder in the
direction of said tool.

2. In a machine for finishing the ehds: of cups
or shells, a support, a fiitishing' tool mouiited on
said support, driving means for said tool, a'guide-
way mounted on said support, a cross-head re-
ciprocally carried onsaid guideway and inehuding
a work holder, a pushrod movably carried on said
support and means for reciproeating the safie,
said pushrod carrying a bair of spaced ehigaging
meinbers, one adapted to engagé gnd’ ¢ said
Cross- head when said piishrod'is Movidig oné di-
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8

réction atid the othépadaptedto engage and drive
said cross-head ihan épposme direétion when said
plibh od_is ‘#ioving ih its ‘other diréction, the
spacé ‘Between said ehgaging menibers deﬁmng a
périod in WHicH said ¢ross-head témains motion-
1654, &nd meais for ‘feeding a cup to said work
hioldet ditring said périod.

3. 18 4 machine for automatically finishing
thHe ehds of priming cups and the like, a hopper
adapted o tecéive a quantity of said ¢ups, a cohn-
fisurated plate in the bottom of said hopper and
héving ‘its axis slightly inelined - from the verti-
cal, means for rotatmg said plate, 4 plurality of
spaéed ‘notches formed in the bottom edge of
the wall of said hopper, whereby only up= sended
cups lymg in ‘the configurations of said plate may
pass’ latefally from said hopper, a chute having
itsupper end positmned to'réceive said cups pass-
ing: laterally from said hopper, a work holder,
feedmg medns for 1nd1v1dua11y feeding said cups
from sald chute to sdid holder, g fitiishing tool
and ‘medns for driving the same at a constant
rate of speed, means for advancmg said work
holder to bring work in sdid holder into engage-
meént with said tool and thence for Wwithdrawing
said- holder to a position for receiving a succeed-
ing cup, and meatis for tlischarging the finished

cup- from said holder to make way for said suc-

ceeditig cup.

4, In'a machine’ for automatically ﬁmshmg the
ends of priming cups and the like, a hopper
adapted to recéive g duantity of said cups, a con-
figurated plate-in ‘the bottom of said hobper and

‘having its dxis sl1ghtly inelified from the vertical,

mesis for rotatmg said plate, a plarality of spaced
notéhes formeéd in the bottom edge of the wall
of said Hopper, wWhéeréby only up-ended cups 1y-
ing ih thé conﬁgura‘mons of said platé may pass
lateraIIy from sald hepper; an. 1ncl1ned chamber
adJacent to said’ notches for receiving said cups
passing laterally from said hopper a chute hav-
ing its upper end connected to said chamber for
receiving oriented cups therefrom, a star wheel
between said inclined chamber and the upper end
of said chute a work holder, feeding means for
mdmdually feeding said cups from said chute to
said helder, a finishing tool and means for driving
the same at a constant rate of speed, means for

-advaneing said work hélder to Bring the end

of the work in said holder into enrgagenient with
the end -of said’ tool and thencée for withdrawing
sdid ‘Holdér t6-g Dosition for receiving g suc-
cééding ¢tup, settdble stop means adapted to be

-engagéd by said holder to limit the movement of

the same towards said tool, drid fieans for dis-
chargiiig the fifiished cup from “gaid "holder to
midke way for said succeeding cup.

‘5.°A mééhiné acCefrdmg to claim 2, in whlch
1§ for feedifig & eup to said work holder
is comprised of & éain cotitFolléd plunger which
when ‘Fétracted “provides space to receive a cup
from-a-Supply of the same, and which when ad-
variegd, p‘rOJecﬁs said cup mﬁo said work hoider,

f‘and Wwith ‘the® furtheér feature of ¢am means piv-

otéilly “supported ‘on sa1d niachine and having
spaced engatgmg arms; ‘onte 'of whlch when en-
gdged’ by hé ¢ross-head moving-in one of said
d1rect10ns, Tétracts safd plunger 4and “the other
‘of whlcf when engaged by the cross—head movmg

cups or: sheﬁ' ‘8 support g’ ﬁmshmg tool carried
ont saxd Suppor ‘and ‘hdving ifs 'aXis on & hori-
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holder, a eross-head supporting said work holder
and movable endwise on said support toward and
away from the end of said tool, mechanism for
moving said work holder including serially ar-

ranged linkages one end of which is connected 5

to sald cross-head and the other end of which
is connected to said support, said linkages in-
cluding an intermediate pivota] connection adapt-
ed to move upwardly to move said holder away
from said tool and adapted to be moved down-
wardly as work in said holder is to be engaged
" by said tool, settable stops for limiting the move-
ment of said cross head at least in the direction
of said tool, and means for applying driving
power to said cross-head solely via said inter-
mediate pivotal connection. -

HERBERT P. ECK,
MARTIN M. KARLAN,
COSIMO PERRUCCI.
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