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‘UNITED STATES

2,376,335

‘PATENT OFFICE

2,376,335

“ARTIOF MAKING GROOVEDPINS
‘AND THEEIKE- ‘

;Felix W, Braendel, Umon Gity,.and- Cecil Charles

-Richards, West.New Yoik, N..J.,

.assignors’to

“Groov-Pin' Corpordtion, Umon City, N.J.;acor-
“poration of New' York

Applzcatmn July: 22,

‘99" Cliims.

The 'present invention relates torautomaticma-
chinery for the quantity produétion of: ‘machined
tpleces by+a gequence ‘of‘steps which: may'include
Lgome! inherently: fast'and-/at!least one inherently

sslaiv i miachining - operation dnd:thespecifictap~. .5

‘plication-disclosed relates:to the manufacture of
Hongitudindlly-grooved and end milled’ fastening
“pivstor rodsiwidely known as “Groov-Pins.”

‘The'invention'is‘an: improvement upon:that of-

“our copending -applicatmn, Berial No.'412; 32, filed
“September 24,1941, “The-improvement 'is more

vggpecially ‘eoncerned with “the construétion, - and

“gontrol: 6f “the ‘transfer methanism ‘which pieks .

-upithework and-moves it' to*the milling-equip-
'ment; securely retaing it'duiing the milling oper-
“dtion 4nd then- returnstand ‘releases’ the' finiShed
“piece; as g fresh piece iy picked up by’ the transfer
"méchgnism.
It is'among the objects 'of the invention greatly
ofimprevet the transfer-carriage “and-associated
Uhol@ing' miechahism’ By considerable =gimplifica-
Ltivn in the'consiruttion’ thereofsand réduction in
“Phe AWelght and inertia- of *the ‘moving +parts to
“renderithe’ machine “moresspeédy -in ‘operition,
wandalso to simplifysand render more:sedlireand
sgeturate ‘the*toeking' or chutking -of “the wotk in
tthermilling opetation,'to-eliminate sliding”parts
oflarge areararid-the’ difficltyof lubricating the
*5ame, to eliminate the'disturbanee’ in! operation
- ‘dueto theraccumulation #of metal ‘chips-on the
heéq of the machine, and finally to-redder:the
~partssof “the mathine »more readily > acecessible,
uwithout ificrease in' its overall ‘dimensions.
“While the invention finds'its préferred apblica-
tion‘as-an‘improvement of the machine set*fofth,
“itwill be' understood  that its* prinéiple~anid con-
s"stru&ti‘omare'“applicable’ to-other‘machines.
In'the’drawings in ‘which-is'Shown-one-of vari-
s possibleerhbodiments of: thes several features
*‘-of*thls invention,
g Tiis o plan view of ‘the machme
g2 4y a-sidel elevation thereof,
FPig'3 igig transverse:sectional view: onsanten-
“lrged seale, taken onling3-3 of Figi 1,

“URigitdister view ‘onvg ldrgersseale with: portions’ 9

“in settion'of the patrts shownat the'right of Pig 2,
#gnd

- Pighs 1s a sectional detail on‘an- enlarged scale
s takerr on'‘tine*5-—5°of’ Fig:'4.

“its*géneral outline f6Hows closely-‘thatof the prior

spblieation above-identified. . ‘Briefly-‘desctibed,
“the' ‘machme”comprlses arbed 19° upon which wire
i from-arstitable reel ¢hot'showh)’ s ‘drawny past
“giwire'straightener { I of conventional construc-

‘Réferring now to the'drawings; the: machine in +50

1942,,5ena1 No.451;890. "
(C1;:29-:34)

. -tion, hy:aswire: feed 1 b2:for ithesend itozakbutithe
-stopogauge 3. sShearing:imechanism-i4icuts; off
rdesired-lengthsrofwwire and shiftsithe same;into
zglignment withrthe grooving die: 15 into whichiit .,
xis 1pushed !By pusher rmechanism 46 voperated
tfrom:crank {11, ‘The:successive:severed:lengths
~of swire: orzother:work:pieces are.routed in:regular

sequence. to. a plurality of milling equipments
‘swhich inherently :operate :more islowly{thanythe
1y euttingfand;grooving instrumentalities; andicon-
sjeintly or:collectively operate at- the: speed of:said
“faster: operating rinstrumentalities. :
(i theparsicularsembodiment:shown, the *sev—
xered -andngrooved pins:semerge:from -the ;groov-
13 -ingedie threugh:a.discharge: tube: 8:to:be;taken
cupiby therchuek’ (9 oni the transfericarriager20. -
vor 2§, :Transfer .carriage 20 cshiftsi:every:;other
-pin~ (1..‘e stherfirst, thivd, -Afth, »ete:) (from-the.
sgroovingrdieidischarge 18 toberend milledthe-

20- tween' the opposad:pair of:end :milling: heads:Hi

~and Hg at one siderof the grooving:die:discharge.

The:other transfer-carriage:21 shifts:theiinter-

i vening:alternate: pins<{i.:e., ‘the.second, faurth;
-gixth; ete.)vfromthegrooving:die:discharge:18:to .

25 :herend.smilled: betweensa ‘corresponding: pair.of
sHkeiend:milling cheads :Hzzand ‘Has. similarly ‘ar-
‘ranged-at the other: side:0f: said-discharge.: ~As .

sinvthencompanion:case;-guidertracks:22:laterally

wof . the: grooving die idischarge ;serve to shift the

50 yespective pins longitudindlly:in: the-chuck:to:dis-

rpose:the’ same: synmmetrically.ofi the:chuck: (here-
dfter:tolbe-deseribed):so:that: they becomerprop-
seviy centered-between: the :end milling:cutterss23.
_ - The invention:as thus far describedris:not per
35 se claimed herein as it is part of the:subject
rmatter ofl the:earlier-application.abovesidentified.
:In: thepresent - application, & single :electric
~motor 24.:.constantly drives the two: end:milling
heads Hi1, Hzcat: the extremity.of thevbed:and
0. doesrthist through belts: 252and 26 -respectively.’
A companion:electric motor: 2T:similarly drives
wthe remaining:two end milling theads;:Hz:and:Hs -
srespectively! opposed: fo:.those just:set forthiiby:a
_~similar:arrangement of:belts 28. The:two mill-

-ing hedds:that operateson opposite ends:ofi:one
spin (I e, tHiand:Hz asiwell as:Hszand Ha)rare
Ldriven m opposeddirections..

“The particular pin:transferiand end: mﬂlmg ar-
rangement with which this invention is especially

: coneerned iwill: new tbeiset! forth. ‘

“Aceording to:the invention: the:cam: shafts30
from whichthe :pin-transfer :arid the milling
head movement-and ‘the:various: locking ‘actions

saré-oontrolléd, dssupporied drichangers:3 - nader
tthebed: 1050l themachine, and is driven:fromoan




2_ .
electric motor (not shown). The pin transfer
carriage in the present invention comprises a
lever or arm 28 fulcrumed or pivoted at its lower
end at 32 in bracket 33, its upper end protruding
above the bed through a longitudinal slot 35
therein. A drum-type cam 36 upon the cam
shaft 38 affords a track 37 for cam roller 38 upon
the transfer lever 20, thereby to bring about the
oscillation of said lever from the position shown
in full lines (Fig. 3) in which it takes on the
work, to transfer it to a position of axial align-
ment between the end milling heads Hi and Hoa.
As indicated, there are two companion cams 36
and 36’ and transfer carriage levers 20 and 21
are so relatively arranged and timed that the
movement of each lever from the end milling
position to the work ,p;ck-up position and return
to the end milling position occurs while the com-
panion transfer lever is in stationary position for
end milling of the pin carrieq thereby. )
- Each end milling head (Hi, Hs, Hz and Hs) in-
cludes a rotating shaft 30 driven, from the corre-
;sponding drive belt. angd carrying the end milling
tool 23 in g chuck 23* at the milling end. The
shaft 40 is lodged in a journal 42 presenting
shoulders 41’ that mount the ball bearings 4I
ang said journal is slidably lodged in a jacket
42’.

A work gripping base 43 that includes an anvil
plate 49 is bolted at 44 upon the correspondingly
shaped upper end 34 of the transfer lever. Said
base 43 has a unitary upstanding lug 45 with
means, desirably an eye 48 at its upper end that
serves for locking the transfer carriage in end

milling position in manner to be described here- 5

inafter. Pivoted to the lug 45 is a lever 47 which
carries a chuck piece 48 and a connecting coil
spring 58 urges the chuck to closeq position, re-
siliently to grip the pin p or other work when
the same is fed into. the chuck from the dis-
- charge outlet 18 of the grooving die % or other
-working tool or work delivery appurtenance.

The free end of the lever 471 has a roller 5i
which engages the cam stop 52 shown as an in-
clined surface upon the bed 10 at the final portion
of the transfer lever movement. Thereby the
lever is pivoted slightly in clockwise direction,
firmly to grip the pin p or other work at that stage
in order to retain it against displacement during
the end milling operation.

10

25

30

b0

Means is provided for locking the transfer lever

when in machining position against rocking about
its fulecrum, and it is also held against shifting
or bending in direction at right angles to its ful-
crum axis. ‘

-Por locking the transfer carriage lever itself
in end milling position, there is provided a cam
-positioned member, desirably a latching bolt 53
mounted-in bearings 54. Said bearings are on
standards rising from base 80 from which rises
also the standard &1 that serves as a support for
the extreme end of the bolt 53 when in latched
position. When the transfer lever is in its extreme
outermost or end milling position, its eye 46 is
interposed between standard 81 and the con-
-tiguous  standard 84, for the bolt end to pass
through said eye in its traverse from the bearing
in said standard 54 to the bearing in standard
81, o
The right face of standard 8! and the left
face of contiguous standard 54 are provided with
rings r through which the latching bolt 53 ex-
tends, which rings afford but slight clearance
with respect to the sides of eye 46 on lever 280,
. so that any rocking or bending of the latter

6o
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2,376,335

about an axis at right angles to its pivot 32 is
substantially prevented. The rings r are beveled
as shown, so that the upper part of the lever
readily enters between them. The chuck car-
ried by the lever is thus securely retained
against movement in any direction during the
end milling operation, for it is held by bolt 53
against shifting about the pivot 32 and by rings r
against shifting along the bolt 53.

For operating the latch bolt 53 in timed rela-
tion, it is provided with a head 55 tightly clampeq
at 55’, about the bolt 3. An operating cam 517

‘upon the shaft 38 serves to move the latching

bolt through a bell crank lever 58 pivoted at 69
upon bracket 59, one arm 61 of which comprises
a cam follower, and to that end has a roller 62
riding upen the cam, the other arm §3 thereof
having a pair of segment shaped plates 64 fitting
into a corresponding flat circular recess in the
lower end of bolt head 55 and held in place by
screws 85’ through a cover §5 against the lower
face of said head. .

t the outer end of the cam follower arm 64
is pivoted a drawbar 68 arranged to slide through
a corresponding bore 87 in bracket 68 and a
powerful coil spring 83 hooked to said drawbar
urges the same downward to press the follower
roller 62 against the cam 57. Thus, as the cam
rotates the spring 69 pulls the bell crank lever
58 downward against its depressed part 57® and
correspondingly pivots lever 63 counterclockwise
in Fig. 4 to move the bolt 53 into and through
the eye 48 of the transfer lever 20 which had pre-
viously been moved to its extreme or end mill-
ing position snugly between disks 7, for entry of
the extremity of said bolt §3 into the bearing in
standard 8!, The curve of the cam 57 is such
that the transfer lever is kept in latched posi-
tion throughout the end milling operation.

The end milling is controlled by the movement
toward each other of the end milling heads Hi
and Hz between which the workpiece is held
for such end milling. Desirably, the same cam
§1 which effects the latching also controls this
movement of the end milling heads. To this end
a yoke 10 pivoted at 12 on g bracket Ti straddles
the extension 738 of the journal 42. The stem 14

-of the yoke extends downward below its pivot

bearing 12 and is pivotally connected by means
of a link 15 to a wing 78 on the lower end of
the drawbar €6. A like construction of link
15’ and yoke 74’ shown bhroken away, is sym-
metrically arranged for control of the other end
milling equipment H3, Hi It will immediately
be seen that as the follower arm 6{ is urged
downward by spring 69 to keep the cam roller
62 in contact with the depressed part of the cam
the downward movement of the drawbar 66
causes the links 78 and 75’ to push the stems
14 and 1§’, of the yokes 10 and 70’ apart and
correspondingly to move the forks of said yokes
inward about their respective pivots 12 to bring
the end milling tools in engagement with the
work and to advance the same toward each’
other as the end milling occurs in the continued
rotation of the milling tools. As the rise 51°
of the cam 57 reaches the cam roller 62, the
cam . follower arm 61 is lifted about pivot 68
and arm 63 moves outward to withdraw bolt §3
from the bearing in standard 81 and from, the
eye 46 on the transfer carriage. The simul-
taneous lifting of drawbar 66 will cause the mill-
ing heads Hi, and Hz at the same time to recede
from each other away from the interposed end-
milled pin p. The drum cam 86 now becomes
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‘effective to withdrdw'the: transfe ‘Catiag “Jever
20 from milling pos1t1on 1to gsiti
‘ahgned with the grooving ‘die charge ° ‘18, 'As
}best ‘shown in Fig.'3, the"construction 'of “cam,
“polt’ and yoke descrlbed and shown at the Teft
‘1s duphcated at'the’ r1ght s1de of the machme,
‘correspondme parts bearing “the “same Teference
‘numerals prlmed

~ At'77 is shown an adjustment for ‘determining:
‘the initial position of ‘the ‘extension T3 of “Jour-
j'nal 42 and ‘the end’ m1111ng head’ carrred there-
iby The details” need not be descrlbed smce
"they correspond closely ‘to “the 'showitg in -our
‘copendmg apphcatmn

Means is* prov1ded for adJustment of the latch-
‘ing ‘bolt 53 to assiire ‘decurate ‘cénterir “thereof
‘with-réspect to the'eye’ 46. “The Holt :
‘through transverse’ elongated slots (A
“1h base ‘80 to permit “such’ adjusting. ,Adjust-
'ment at the shlft lever end 63 is effected by s hub
“§3*'in"the head ‘55, whlch Has’an’ eccentrlc ‘bore
that houses the bolt ‘53, Hub 53’ is’ tumed from
‘its flange’ 56 to permit adJustment conforming
‘fothat of base 80.

Means is prov1ded for: adJustmg the machine
'for producmg pins “of . any desxred length To
‘thls ‘end’ the work grxppmg base 43 1s adjustable
o set the distarice ‘of ‘the- chuck ‘on ‘the trans-
fer lever ‘with respect to the groovmg diedis-
'charge “18.. To tms ‘end gr1pp1ng base 43 ‘has
'elongated slots (not’ shown) for screws 44, -The
Pase 80’ has a’ long1tud1nal key mount 81 on the
‘bed 10, ‘so’ that said base may be ‘moved long1-
tudmally and t1ghtened 1n adJusted posmon in
“which d1sks T w111 ﬂank the “eye ‘46! when the
'transfer lever is'in’ end mlllmg pos1t1on and cam
stop 52 on said base’ will’ be: 1n ‘the path of roll-
“er 51,

The operation will’ be obVIous fromthe fore-
gomg descr1pt1on but ‘Will be bneﬁy summanzed

As a result of the operatmn ‘of those parts ‘of
the ‘machine that were briefly descrlbed in the
‘foregomg, when ‘the transfer lever 20°is in - “its
‘gxtreme or take-on pos1t10n the work, shown in
the form of g short pin"p, is pushed 1nto place
between anvil plate 49 and grlppmg lever 41. The
sprmg ‘50 keeps the pin in pos1t10n as’ the drum
cam 36 ‘pivots ‘said transfer lever outward ‘to
mterpose the pin p mto ahgnment between the
'h‘opposed end mﬂhng tools 23 of heads Hi “and-Hoe.

In the- traverse of the transfer lever outward-

fo’ end rmlhng pOSlthn the ends of the sprmg-

- “held’ grooved “pin or workprece move along
the mchned tracks'22 ‘and’ aie’ thereby pushed .

1nto ‘symmetrical position with: respect ‘to the
transfer 1lever by which they are’ carrled ‘As
the transfer lever reaches its extreme pos1t10n
"voller B{ thereon reaches the cam stop '52 to be

thereby pivoted slightly, firmly’ to clamp the pm )

“in position.

As the transfer carrlage reaches its outer-
’most posltlon its” eye 46 enters between the d1sks
7"as the depressed’ portron ‘i’ of ‘the* cam ‘5T

“moves toward the roller 62 and “the: sprmg 69
?p1vots the bell crank lever 58 to ‘move the bolt

“B37as shown in Fig. 4 to the left “to traverse and
“bolt the ‘eye 48, the' extremity of ‘bolt 53 enter-
“ing tHe bore in’ standard ‘81, thereby to- lock

,the transfer lever carr1age ﬁrmly in’ posrtlon, so

that, there is' no’ poss1b1lity of: dlsplacmg the pin

0 locked thereon in’ the course of ‘the’ end ‘mill-

mg operatmn

“As’ the drawbar 66 1s sprmg-urged downward
“in the rotation of tHe'¢ reads the links |
“15, 15" apart, causing ‘the fork f the’yokes 10,

k’—up “p'osftlon ‘

b lafs ‘the ‘énd” m1ll1ng is? performed by t e‘

Y S0t
30 st consxderably ‘feduced:

10 tofﬁlv“bt i ard “towdrd ‘edch bthér‘ ‘arid o

o 'keep that
’gagement “in “{He ¢ contmued movement thereof

15

It Will be understood that m the operatloh set
forth,' the rotation 6f the cam" ‘57 causes’ the‘?én-
largement thereof to’ réach‘ the rolrer 62°and* 't

Y sta.

25 sprm ,‘65 ‘ S ‘
11-Be: seen\that the transfel '

chine may be operated at gr
ets ﬁfty per cent faster T

fled, for h1gher productlon» “*d‘ this w1th»~a'mmi-

&5 ‘MUt ef shock,' impiaet' and 'Wedrof ' the nfachine

‘pafts.. "The’ 1atch “bolt construction “for 1ocking
-the ' transfer: carriage * in *énd ‘milling s position is
-also’‘considerably:simplified ras:compared to:the
“prior‘eonstruction-and is:inhérently accurate-and

“{o-preciSe. ~The simple bolt-53: by coaction with"the

-eye~46'0of-the pivoted transfer:earriage lever,-in
turn.-positioned -between disks r -inherently:af-
fords & secure lock-in-all-directions. . The:trans-
fer-carriages moving freely-through-slet 35-in:the
45 Ded - 10, ‘there is--no: danger -of - fouling -sliding
‘hearing: parts. w1th chips: of -metal- and:the -prob-
lem of-1lybricating-such sliding - ‘carriage. parts is
eliminated, The. machine presents a relatlvely
-open and- uncrowded bed -affording- ready 3CCess
50, £0 various parts and without increase in the over-
all dlmensmns of the machme shown in the
earher apphcatlon ‘ ‘
It w111 of course, be understood that Wh.lle two
sets of machmmor ‘tools afe shown and are “ordi~
55" narlly ‘sufficient, the inveéntion: could be: embod-‘
ied in a machine havmg three ‘four” or miore §éts

of such mach.mmg eqmpments
The 1nvent10n 1s not 11m1ted to the fabrlc'tlon

It 'Wwill “be’ undelst‘ " tHat’ the term’ “nisdchin-
“ing”’ tised’ in"many ‘of the elaims’ is ‘inténded to
. i Ope“a w1de varlety of opér-
mcludmg “millihg, * grmdln upsettmg,

“ations

sWagmg, sp1nn1ng, dmllmg, broachmg tappmg,
b

f ﬂats ‘dhad of slots mcludmg
slots

55 phcatlon -of - tHe ool 4gainst- the eXtre
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work, but operations along the side face of the
work adjacent the end are embraced within ifs
scope, ‘such - operations including, for instance,
the machining of taper ends or reduced cylindri-
cal. tips or the threading of the end. portion of
the work. o

It is of course within the scope of the inven-
tion-to machine the work at or near only one end
thereof, or to perform operations of. different
or distinct character at or near the opposite ends
of the pin or other work.

From the foregoing it will appear that the in-
vention is not limited in its application to the
preparation of units that serve as fasteners such
as the “Groov-Pins” above identified, but is ap-
plicable to the fabrication of a wide variety of
products. including rollers for roller bearings,
shoulder studs, threaded or unthreaded, door
knob spindles and the like.

It will also be understood that if desired the
product after it leaves the machine may be fed
to another machine of like or different construc-
tion for further machining or processing. .

As many changes could be made in the above
mechanism and many apparently widely differ-
ent embodiments of this invention could be made
without departing from the scope of the claims,
it is intended that all matter contained in the
above description or shown in the accompanying

drawings shall be interpreted as illustrative and ¢

not in a limiting sense. ‘

Having thus described our invention, what we
claim as new and desire to secure by Letters Pat~
ent of the United States is:

1. In an automatic machine of the type for
performing a sequence of machining operations
including ah inherently fast operation and a rela-
tively slower machining operation, and having a
single equipment  for performing the relatively
fast. operation, and @ plurality of machining
equipments for operating conjointly at substan-
tially the rate of the fast operating equipment,
ahd means for selectively routing the work in
regular succession between the plurality of slow
machining equipments and the single fast oper-
ating equipment; the combination in which the
selective routing means comprises a plurality of
levers each equipped with a work holding chuck
rigidly mounted thereon and means for moving
said levers about the respective fulcrums thereof
in timed sequence between the fast operating
equipment and the respective more slowly oper-
ating machining equipments, said means being
constructed and arranged to position the chuck
for each machining operation.

2. In an automatic machine of the type for
performing a sequence of machining operations,
including an inherently fast operation and a rela-
tively slower machining operation, and having a
single equipment for performing the relatively
fast operation, and a pair of machining equip-
ments for operating conjointly at substantially
the rate of the single fast operating equipment,
and means for selectively routing the work alter-
nately between the pair of machining equipments
and the single fast operating equipment; the
combination in which the routing means com-
prises a pair of levers, each fulcrumed at one
end thereof, work holding chucks each rigidly af-
fixed 1o the other end of the corresponding lever,
cam means for oscillating said levers in sequence
between the associated machining equipment and
the single fast operating equipment, said cam
means affording a dwell for maintaining the work

1

20

40
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on the end of the lever in position for the slow
machining operation. ~

- 3. In an automatic machine for performing a
sequence of machining operations including an
inherently fast operation and a relatively slower
machining operation, said machine having equip-
ment for performing the inherently fast opera-
tion and having a pair of machining equipments
for operating conjointly at substantially the rate
of the fast operating equipment; the combination
in which a pair of levers each fulcrimed near
one end thereof each has a work carrying chuck
rigidly carried by the other end thereof, a work
feeder interposed midway between the pair of
machining equipments for delivering the work
pieces alternately to the chucks, as the latter are
alternately aligned therewith, cams coacting with
the respective levers to cause the latter to oseil-
late between the work feeder aind the respective
machining equipments, and automatic means for
affixing the outer end of each chuck holding
lever while in machining position.

4. An automatic machine of the character de-
scribed, comprising a bed, a pair of machining
equipments upon said bed, a work feeder midway
between said machining equipments and trans-
fer mechanism for picking up the successive
pieces of work from said feeder and routing the
alternate  pieces to - the respective machining
equipments,; said transfer mechanism comprising
a pair of levers each fulcrumed at one end
thereof, having work-holding chucks rigidly
mounted upon the other end thereof, and cams
coacting with the respective levers for pivotally
moving each from the pick-up position to the
machining position, the cams affording a dwell
for the latter position during which movement
of the companion lever is effected from machin-
ing position to pick-up position and return.

5. An automatic machine of the character de-
scribed comprising a bed, two sets of machining
equipments thereon in substantially parallel rela-
tion, a supply of work pieces to be machined, de-
livering ‘midway between said machining equip-
ments and transfer mechanism for picking up
and delivering alternate work pieces from the
supply to the respective machining equipments,
said transfer mechanism comprising a pair of
levers pivoted below the bed and exitending up-
ward through a corresponding slot in the bed,

. each of said levers having a work-holding spring-

closed. chuck rigidly affixed upon the upper end
thereof, cam means for oscillating said levers in |
timed relation between the associated machining
equipment and the pick-up position, said cam
means being arranged to permit substantially the
complete oscillating stroke of each lever to occur
during the machining operation upon the work
held in the other. '

6. An automatic machine of the character de-
scribed, comprising a bed, two sets of machining
equipments - thereon, in substantially parallel
relation, a supply of work pieces to be machined,
delivering midway between said pairs of machin-
ing equipments-and transfer mechanism for pick-
ing up and delivering alternate work pieces to
the respective machining equipments, said trans-
fer mechanism comprising a pair of levers ful-
crumed below the bed and extending upward
through a corresponding slot in.the bed, each
of said levers having a work-holding spring-
closed chuck rigidly affixed upon the upper end
thereof, cam means for oscillating said levers be-
tween the pick-up position and the respective
machining equipments, said cam means and the



2;376;385:

corresponding: moyvement: ofrsaid: levers; being: in;
timedirelation, to:permit<substantialin:-the;entire:
oseillating:stroke:ofieach:lever; to.oceury during-the:
machiningroperation: upon the: work: helityin; the:
othier; and:automatically:releasablemeans:to.se-.
cure. the- upper ‘part: ofs the. work: transfer levers
in fixed: posxtmm during: the: machining: Oll&i'&r
tiom:

't An automatic:machine:of; the: charaatar de» )

seribedj comprising:a hed; two .sets;afi machining:
equipments:thereon, in:substantially: parallel:re-
lation;. & stipply oft work-pieees:ta: her machined;
delivering: midway:between:saidspairs:ofi machin-.
ing; equipments. and: transfer. mechanism: far
picking: up: and: delivering; alternate woxk: pieces:
toi tlie: respective« machining: eguipments;. said:
transfer- mechanism comprisinga. pain: of; levers
pivoted « below: the: bedi andi exfending: upward:
through: a. corresponding: slotyin: the: bed: each:

off said: levers: having: a: work=holding springs= ¢

closed: chuck: rigidly: affixed:uponthe:uppsar: end:
thereof; cam means for:oscillating-said:levers;im
timed relationbetween the pick-up:nposition: and:
. the. respeetive: machining: equipments; said cam

means: ands the .corresponding: movement: of: said

levers being-in.timedsrelation to permit:substan:.
tially:- the: entire: oscillatings streke. of each leven
to occur. during: the machining: operation, upon.
the:work:heldi in.the:other; and:means totighten

thexgmppmgr effectiveness: afr the chueck: upony the ;

work preparatory:toandito: mamtam 1t tight-dur-
ing- thes machiining: openation.

8 Inr: apparatus ~of: the: character deseribed;
av bedy ‘machining: equipment: thereon, a: chuck

for: holding: the: work: te:he: machined, means; for

transferring: saids chuck: to: bring: ther work: into
coaction. with: the. machining: equipment;. saig
means, comprising- a, recking: lever-{ulcrumed: at

‘5‘3@

, tion with the fnac pl y

one: end: with: said: chuck: rigidly: affixed ‘at;- the

otlier, andimeans. for sectirely: refaining-said-lever
at:one.end’ of itsirocking movement; in:machining

440

position; saidimeans; comprising: a:cams positioned

member blocking: the. movement: of the; lever

about: its: fulcrum, and means: laterally ofr and -

adjacent: both faces: of said:leven and: nean: the
outer-ends thereofs for-blocking-: the: displacement
oftsaid: chuck in. a: direction: st right:angles:-to-the
pivoting: movement: of-the lever.

9. I apparatus ofr the: chanacter descnbed a.

bed; magchining: équipment; thereon; a chuck for °

holdintg the: work: to: be- machined; means for
transferring. said;chuck: to bring -the:wor ;
agtion with the magchining equipments sai means
. comprisingr a: rocking: lever: fulcrumed at oneend

and’ carrying: the chuck: at the. other; aicam:op- *

erated bolt rod, means rigid with said:lever-and
near-said: chtick ‘coacting: with said- bolt;nodr for
locking: ‘'said lever against mevement: ghout, ifs
fulerura when: in machining: position, and: fiank-
ing pieces: mounted: upoeni said bed and- disposed
near- said bolt and: betwesn whish: the: lever en-
ters with: small clearance; fou: preventing: dis-
placement of the-chuck end:ofrsaid lever in a di-
rection. lengthwise. of; said: bolt..

0. In- apparatus. of: the-character: descmbed a -

bed; machining- equipment thereon; a chuck- for
holding- thé work to be: machined; means: for
transferring ' said: chuek to. bring: the. work: inte
coaction with- the. machining equipment, -said
means comprising a rocking lever fulctumed at
one-end and carrying the:chuck at the other; a

bolt- rod: upen- said: bed, means- for-shifting’ said

rod- to-extend- through said lever- for bolting the
lever and: the chuck. thereon against. movement
about’said fulerum;, and upstanding:disks affixed
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comprising a roeking:lever fuler -

angd; presenting: an-.eye; at the obher a bolt wda
upon: said: bed- and patrallel, tp the: ful THIB of
sald lever and< means fo - 8] 'ftmgr saldl od‘ tp

m gv
12 Inan a,utomatic machme of; the oha,ractal
desanbedf the..combination : of; a; hed, two.sets:
: oi ma,chmmg~ equ1pments upon) Sald bed apd m

for: shmn'ng bha( samq altennately be,tween 5 1d
plck-up' pos1t10m aﬂd b}:}@ respective: machmmg

acting: with said jaw- member;
work: in: the. chuck when. the- lever
chining: positien; and: ) he.
oute port-of sa,;d lever-at.its saxd machmmg,pgo-

a‘;b,e.d';,a; pa-i'r:of' mac gjequmments thereen in

parallel: rejation; each; equipment having. two.on-

posed; heads; a: supp!y of work: piecss parallel to

and midway between said machining Qqummenta,

transfer-levers. fulepumed at;r the 1espect1ve lower
X Iy,

,\,cl; for- pickingy up anq, l;etalnmg Work
deliveq fromy saids supply,, and means, for, moying
the:vespective:levers, between th K—up p0§1t10n
thereof and the associated, map,h
therefor, each.of.said levers ha.vmg an eye r1g1d
therewlth‘near the: UDDEY, end. thereof; a TeCIpro-

monmgr txhe lever
of; - the. transfer. lever, _‘g
upen: saidr bed: between W,l’llGl’L sa.xd transfer lewer
extends with; small clpax;ance fo.prevent, displace-~
ment; of- the: chigk lensthwise, of .the. rod, and
means: for causing.: the assogiated, mach;mn;g
eqmg@ment f,o;ccnact with the: work.thus gosmcmed‘.
+ 14 Im:-apparatus: of. the. chanacter deseribed, -
ajbe& a.-pair-of; ends mlllmg equinments, thergon,

. im parallel relation, each, equipment. having two

ogposed heads, 2 supply of Work: pleces pma)lel

mcmts t;ransier levers fulc;rumed %t the re
tive: lower ends, theteof, each; hav,xng by
mounted thereon: & chuck for picking ugp. and, l:e—
taining work derlved from said supply; and means
for- meving the, respective. levers bret,wegn the
pick-up-pesition: thereof .and the assocmted, end
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milling equipment therefor, each of said levers
having an eye rigid therewith near the upper end
thereof, a reciprocable latch rod upon said bed,
and means to operate said rod to plug said eye for
rigidly posifioning the transfer lever in the end
milling position thereof, means for automatically
tightening the work in said chuck while in end
milling position, and means for thereupon caus-
ing the associated end milling equipment to co-
act with the work thus positioned.

15. In apparatus of the character described, a
bed, a pair of opposed end milling heads there-
on, a rocking transfer lever having an aperture
therein, a chuck rigidly mounted on said lever,
means for moving said lever to convey the work
and interpose and hold it between said heads for
end milling, said means comprising plugging
means parallel to said bed, means to operate the
same for locking the transfer lever against piv-
otal movement during end milling operation,
means flanking said lever in end milling position
to prevent displacement of the chuck in direc-
tion at right angles to the pivotal movement of
the lever, and means in timed relation with said
plugging means for engaging the end milling
heads with the ends of the inferposed work piece
to be milled.

16. In apparatus of the -character described
a bed, machining equipment thereon, a chuck for
holding the work to be machined, means for
transferring said chuck to bring the work into
coaction with the machining equipment, said
means comprising & lever fulcrumed at one end,
said chuck being adjustably mounted upon the
other end of said leyer for varying the position
thereof in direction lengthwise of the fulecrum
for adaptation to the length of the work to be
machined, said lever having a locking eye rigid
with the upper end thereof, a base on said bed
having standards rising therefrom, a bolt rod in
said standards, two of said standards having
disks on adjacent faces thereof hetween which
said lever eye extends with small clearance when
in bolted position, and means for adjusting said
base and with it the position of said disks for
proper registry thereof with the adjusted chuck
on the lever. '

17. The combination recited in claim 16 in
which said bed has an inclined cam stop and in
which the chuck includes a spring-urged lever
having a roller at its outer end operated by said
cam stop to tighten the chuck when the lever is
in machining position.

18. In a machine of the character descnbed a
bed, a rocking work transfer lever fulerumed near
its lower end, extending upward through a slotin
the bed and having rigidly mounted thereon a
spring-closed chuck for resiliently gripping a

piece of work to be introduced therein at one end

of its stroke, a pair of opposed end milling heads
on said bed, cam means for shifting the lever
from work pick-up position to alignment of the
work between the end milling heads, means for
driving said end milling heads, means for firmly
gripping the transfer lever in end milling posi-
tion, means for securely tightening the work in
end milling position upon the transfer lever,
means for advancing the driven end milling
heads into milling relation with the ends of the

interposed work and a common source of power 0

for operating said chuck positioning, chuck tight-
ening and end miller advancing elements in
timed relation.

19. In an automatic machine of the type in
which work pieces to be end milled are succes-
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sively transferred to end milling position and
securely locked in place throughout end milling
operation, the combination of a bed, a transfer
lever fulecrumed near its lower end below said
bed, and having a spring-closed chuck affixed
upon its upper end, cam means for oscillating
said lever from work pick-up position to end mill-
ing position, an eye near the upper end of said
transfer lever and rigid therewith, means includ-
ing a latching rod on said bed adapted to plug
said eye for fixedly positioning said transfer lever
in milling position, a single cam for locking the
iransfer lever and then shifting the end milling
heads against the interposed work, said means -
comprising a bell crank lever having a fixed pivot,
a cam follower carried by one arm thereof, the
other arm being anchored with respect to the
latching rod, a drawbar pivoted to the free end of
said cam follower arm, and a pivoted yoke coact-
ing with the end milling head and connected with
said drawbar to move said end milling head into
engagement with the work after the transfer
lever has been locked in fixed position.

20. In a machine of the character described, a
bed, a pair of opposed end milling heads thereon,
means for driving the latter, a source of stock
upon said bed, spaced from said end milling
heads, a transfer carriage comprising ‘a lever
fulerumed. - at  its lower end, a chuck -fixedly
mounted near the upper part of said lever, cam
means for operating said lever and the end mill-
ing heads in order to pick up a piece of work
from the source of stock and axially position it
between the end milling heads and means for
securing the stock in position and causing the
end milling heads to move toward each other in
the end milling operation, said means compris-~
ing a cam ‘below the bed, a bell crank lever
pivoted below the bed and having a horizontal
arm riding on said cam and an upstanding arm,
a horizontal latch rod upon said bed, said rod
having a head structure coacting with the upper
end of said upstanding arm for sliding shift of
said rod under the action of said cam, said trans-
fer lever having an.eye plugged by said latch rod
after said transfer lever reaches milling position,
thereby to lock said fransfer lever against dis-
placement, a drawbar pivoted at its upper end
with respect to the outer part of said horizontal
bell crank lever arm, yokes straddling the respec-
tive end milling heads, said yokes being pivoted
with respect to said bed, and a pair of links con~ |
necting said drawbar with respect to the lower
extremities of said yokes to cause said yokes to
pivot toward each other as the drawbar is moved
downward.

21. In apparatus of the character described, a
bed, two sets of mutually opposed slidable end
milling heads, a source of pins midway between
said pairs of end milling heads, means for en-
gaging and transferring alternate pins from said
source to position between the respective end
milling pairs, means for locking the respective
pins in end milling position and for performing

5 the end milling operation, said means comprising

a pair of transfer levers, each fulcrumed near its
lower end below the bed and each extending
upward through a longitudinal slot in the bed,
each having a spring-closed chuck affixed near
its upper end, each having an associated operat-
ing cam for pivoting the lever from pin take-up
position midway between the end milling pairs to
end milling position, each of said transfer levers
having a latching eye near the upper end fthereof,

‘an eye latching rod having a slide bearing, means
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for sh1ft;1ng said rod to lockmg position when the
transfer lever is in 'end milling position and
means for thereupon sliding the opposing end
milling heads toward each other for end mllhng
~‘operation, the transfer lever locking means and

the end milling carriage, sliding means compris- -

ing a cam below the bed, a bell crank lever pivoted
below the bed and having a horizontal arm riding
upon said cam and an upstanding arm, a socket

rigid with said eye latching rod and housing the:
upper end of said upstanding arm, a drawbar’

pivoted to the outer end of the horizontal bell
crank lever arm, a spring urging said drawbar
downward, yokes straddling the respective end

milling heads, each yoke being pivoted below the-
bed and having a stem below said pivot and links ‘
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connected between the respectlve yoke stems and.
and the lower end of the drawbar. :
22..In apparatus -of the character described, a
work  holding transfer carriage having a ‘latch
eye thereon, g latch rod, a bearing frame there-

- for, a cam operated arm for sliding said rod into " ‘

and out of latching engagement and means for.
adjusting the position of said rod for axial aligh- -

-ment with said latch eye when the latter is in

operating position, -said means comprising an
adjustment for -the position of ‘said bearing
frame, a head affixed to said rod and an-eccentric

/hub accommodating said rod in said head.

FELIX W. BRAENDEL.
CECIL C. RICHARDS,




