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TRANSFER AND ASSEMBLY MECHANISM

Gale Dorothea and Gerald C. Arnott, Bridgeport, :
Conn,, assignors to Remington Arms Company, !
Ine., Bridgeport, Conn., a eorporation of Dela-
ware L

Application June 24, 1943, Serial No. 492,020
(Cl. 86—36)

8 Claims.

for assembling ammunition components, and, in
particular, t, i i \
¢aps in the heel ends of jacketed bullets, More.-
over, the machine may he used for priming or
cavping heads of cartridge shells, )

An object of the invention is to provide im-

broved means for assembling component parts of -

an article. A further
for aligning a metallic

object is to provide means

10

erally at 1€, which are arcuately disposed on the
gate immediately sbove the work supporting-and
transferring means, In the embodiment showh,
the latter comprises a dial 18 rotatably supported
on the base 18 and provided with circumferen-
tially spaced work receiving apertures 19 and pe-
ripheral notcheg 20, as shown in Figs. 2,4and 7.
" The present invention bertains particularly to
means associated with the rotating dial and re-
ciprocating gate for assembling caps in the heel
ends of jacketed bullets. . S :

Referring to Figs. 2 and 4, the jacketed bullets
are fed into the apertures 19 of the rotating dial
!8 in any suitable manner, as, for instance, by

and arranged to actuate stop means on the occur- 15 hand and are intermittently rotated -counter-
rence of an interruption in the feeding or assem- clockwise by the dial 18, see Fig, 2, to the several
bly of the jackets and caps. - successive operating stations.. s .
Other objects, features and advantages of the In the machine illustrated in the drawings, two
invention will be more particularly described in of these operating stations are designated by .a,
the following Specification. ‘ 20 cap inserting punch 22 and & ‘cap inspection
In the drawings: L runch 28 both carried on the reciprocating head
Fig. 1 is a front elevation of a machine adapted 1s. ‘ o
to embody the heel capping and inspection means The bullet jacket components or caps are sup-
of this invention." ‘ ' o plied to the machine from g suitable hopper or
Fig. 2 is an enlarged fragmentary plan view 25 magazine 24 which comprises g pair of spaced
of the machine dia] showing the cap feeding and. . - parallel plates 25 and 25’, the latter being the
transfer means-and bullet inspection device. " top plate and consisting preferably of glass or
Fig. 3 is a side elevation of the cap feeding and other suitable transparent plastic material, The
transfer means shown in Fig 2. magazine is manually loaded with caps and is
Pig. 4isan enlarged plan view of the improved 30 adapted to be detachably mounted on g trans-
cap carrying sector and jacket aligning means of - verse frame member 26 of the machine at an
this invention. - : i acute angle to the vertical by suitable fastening
Fig. 5 is a section of the cap supporting table means (not shown). o
on line 5—35 of Fig 4. k , - The mouth of thé magazine is disposed in
Fig. 6 is an elevation partly in -section of the 85 alignment with a slot 26’ in the frame member
bullet dial and jacket aligning ‘means in the di- 26. A wheel 27 is mounted in the slot having a
rection of arrows 6—6 of Fig. 4. knurled or notched periphery which is disposed
Fig. 7 is a plan view partly ir’i“sectipn" of the substantially tangential to one édge of the-slot
jacket inspection means and latch for automati- 25’.  Suitable means are provided for imparting
cally stopping the rotation of the dial, - 40 an oscillatory motion to the wheel and comprise
-Fig. 8is a sectional elevation on line 8—g of a shaft 28 rotatably supported by a fixed bracket
Fig. 7. . - : , - : - 29 and secured at one end to the wheel 27. The
Referring to the drawings, Fig. 1 shows a ma-= shaft is provided at its opposite end with a- pair
chine which is typical of the king of machine of radially disposed lever arms 38 which are con-
widely used in bullet pointing and assembling op- 45 nected:by a pair of springs 32 to suitable pins 33
erations.” Briefly, the machine comprises g bhase of 3 block 34 secured to a shaft: 35 which is oscil-
{C having g U-shaped vertical frame 1§ provided lated by suitable ‘means  (not shown). Thus, as
with a crank shaft 2 rotatingly mounted at its the shaft 35 is.oscillated, the wheel 27 oscillates
ubper end. The crank shaft is'driven from g suit- in its slot 26” whereby its notched periphery en-
able ‘bower source (not shown) ‘by- a belt and 50 gages and continuously agitates the caps being
pulley, indicated generally at 13, and ig provided- fed by gravity from the mouth of the magazine
with g connecting rod 14 which carries a gate 24 into the slot 26 of the frame member 26.. The
{3 adapted to be reciprocated vertically in suit- caps are thus fed without Jamming or elogging
able ways of the frame. The gate is Pprovided with from the lower end of the slot 26’ into a chute
55

a plurality of tool holding chucks, indicated gen-

38, the upper end of which is fastened to the
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transverse frame member 26 in alignment with
its slot 26’. ) :

The lower end or mouth of the chute 36 com-
prises a detachable curvilinear portion 36’ adapt-
ed to guide the caps from the chute onto the sur-
face of a table 31. The latter has a vertically
depending. leg portion 370 suitably secured to
the table beneath the outer edge therec and is
polted or otherwise fixedly secured as at 37 to
the base of the machine so as o support the table
37 in a horizontal plane slightly above the hori-
zontal plane of the dial 18. A bracket, indicated
generally at 360, is adapted to span the end 3§’
of the chute and to hold it securely on the table
31.

Suitable means are provided for transferring
the caps from their delivery peint on the table
at the end of the chute to the first station of the
dial which, as stated above, is indicated by the
reciprocating cap engaging and jnserting punci
22. At this station, the cap ig adapted tc be dis-
posed directly above & jacketed bullet supported
in an aperture of the dial.

The cap transferring or carrying means com-
prises -a sector 38, see Fig. 4, pivotally secured
on the table 31 by a bolt 39, as shown in Fig. b.
The apex of the sector is provided with a bear-
ing 40 welded or otherwise secured thereto adapi-
ed to accommodate an eccentric flanged bush-
ing 42 for the purpose hereinafter described.

In its normal position with respect to the table,
see Fig. 4, the radial edge 43 of the sector is sub-
stantially in axial alignment with the mouth of
the chute at its point of contact with the table
and is provided at its outer end with a semicir-
cular notch or pocket 44 adapted to lie opposite
the mouth of the chute 50 as to receive .a cap
being . discharged therefrom. The -end of the
chute 36’ is made arcuate, as shown at 49,.so as
to miake a smooth sliding At with the peripheral
edge of the sector 38 and thereby permit a cap
to be fed from the chute only when the pocket
44 of the oscillating sector is opposite the mouth
of the chute.

‘Suitable means for holding a cap in the semi-
circular pocket 44 of the sector comprises a lever
member 46 which is “pivotally supported to the
sector in the horizontal plane thereof by means
of a suitable bracket 41. ‘PFormed in the edge
of the lever member 46 opposite the notch 44 of
the sector is a semicircular rniotch 49 which is
adapted to be urged into cooperative relationship
with the notch 44 by a coil spring 48, the latter
peing secured at one end to the lever 46 and at
its opposite end to the sector 38.

Suitable means are provided on the lever 48
for displacing the latter laterally with respect to
the sector whenever the sector has been moved
into its mormal position, as indicated in Fig. 4,
and comprises a finger 50 which extends for-
wardly from the end of the member #8. This
finger is adapted to engage ot abut the fixed end
of the chute 36" shortly before the notch 44 of
the sector is brought into alignment with the
mouth of the chute. The sector and member &3
are thus spread apart against the resisting force
of the coil spring 48, and, accordingly, a cap 1s
enabled ‘to slide freely from the mocuth of the
chute into the notch 44 of the sector.
when the sector is moved counterclockwise, the
finger 50 of the lever 46 will be disengaged from
the end of the chute and the Jever will thevre-
upon be drawn into engagement with the adja-
cent ‘edge 43 of the sector by- the coil spring 48
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tionship with the notch 44, thus securely clamp-
ing the cap in the moving sector. The cap is
carried or transferred thusly to the first operat-
ing station.

The eccentric bushing 42, referred o above,
comprises suitable means for adjusting the sector
so that its cap supporting notch may be properly
positioned with respect to the cap inserting
punch 22 at the first operating station.
by loosening the bolt 39 and turning the knurled
flange of the bushing 42, an adjustment of the
sector may be effected wherein the center of
rotation of the sector may e changed slightly
for accurately aligning the notches 44 and 49,
or a cap held therein, with the reciprocating
punch.

The sector is oscillated clockwise and counter-
clockwise by suitable means comprising linkage,
indicated generally at 82, embodying a universal
joint pivotally connected at one end to the sector
and at its opposite end to the lower end of the
vertically disposed lever 53 which in turn is piv-
oted intermediate its ends to the frame of the
machine. The upper end of the lever 53 has
a cam roller 54, see Fig. 3, adapted to be held in
engagement with a suitable cam surface 55 of
the reciprocating gate by means of a coil spring
56 which is fastened at one end to the lower end
of the lever 53 and at its opposite end to a fixed
part of the machine. An adjustable stop screw
53’ is provided adjacent the lower end of the lever
for limiting the ‘counterclockwise pivotal move-
ment thereof.  Thus, as the gate reciprocates
vertically, the sector will be oscillated in a hori-
zontal plane first to move into a position to re-
ceive a cap from the mouth of the feed chute
and then to carry the cap to the first operating
station.

Means are provided at the first station for
aligning a bullet jacket supported in an aperture
of the dial with a cap which has been carried to
the first operating station by the transfer sector
38. The jacket aligning means ig shown in Figs.
4 and 6.and comprises & substantially rectangular
arm. 57 fastened by bolts 58 or other ‘suitable
means to the table 31 so as to extend in a radial
direction with ~respect to the Dbullet dial 8.
Mounted on the underside of the arm 51 in a
horizontal plane beneath the horizontal plane
of the sector 38 is a pincher comprising. a pair
of suitably shaped fingers 59 pivotally supported
intermediate their ends by a pair of pins 60
spaced longitudinally of and fixedly mounted on
the arm 57. A semicircular recess 62 is formed
in the inner edge -of each finger to form a jaw
portion 63 adapted to -partially embrace the pe-
riphery of a bullet jacket. The opposite end 64
of each finger is provided with a vertically dis-
posed flange 65 which -is drilled horizontally" to
accommodate a suitable spring pilot. member 65
threaded or otherwise secured therein, A coil
compression spring 67 is shown telescoped over
the opposed ends of the spring.pilot members and
is adapted thus to urge the ends 64 of the fingers
apart and thereby constantly force the jaws of -
the: fingers together whereby the latter are en-
abled to. firmly embrace a bullet jacket. The
jaws of the fingers are disposed at substantially
right angles to the arm 571 and in the circular
path: of- the bullet jackets being moved to suc-
cessive -stations by the intermittently rotating
dial; moreover, the jaws are adapted to be ac-
curately located immediately beneath the cap in-
serting ‘punch 22.- Thus, as a bullet jacket is
moved to the first station, it first engages and
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spreads. open the jaws of the pinchers and is

thereupon firmly embraced by these jaws and held

thus in' accurate alignment with the punch 22,
One edge of the arm 57 is slotted, as at 68,

leaf spring 69 integral with

spring 89 is adapted to be engaged by one
end of a stud 70 which is threadedly secured in
& horizontally drilled hole in the arm 57 and is
adapted to be locked in adjusted position therein
by a nut 12. The leaf spring constitutes adjust-
able meang adapted to be cooperatively engaged
by the edge of the lever 46, when the sector 38

has been swung into its first station DPosition, for

aligning pinchers, o
From the first operating station, the jacketed
bullet is carried by the dial out of the pinchers
to the second operating station which is indi-
cated by the cap inspection punch 23 in Figs. 1
and 3. The inspection punch is SPring mounted
in a chuck {6 of the reciprocating gate 15 and is
provided at its upper end with an adjustable col-
lar 14 having a substantially rectangular notch
15 in one edge which forms g shoulder 75, The
lower enq or tip of the buneh is of reduced diam-
eter, ‘as ‘indicated at 16, for entering freely into
the heel end of the bullet jacket, o i
_Suitable meang adapted to cooperate with ‘the
inspection punch 23 for automatically stopping
the machine in the event a cap is missing from

71 is indicated generélly
SCrew supported on the
to engage the forward

Placement of the lever
at 84 and comprises a
bracket 78 and adapted
end of the lever 1i. . o

As shown in Fig. 3, the forward eng of the
lever 17 tapers to a round nosed point 11’ which

and to extend into the bath of the notched collay
14, Thus, when the punch 23 moves downward-
1y, the shoulder 15’ of the collar 14 overlies the
end 11’ of the lever 11, as shown by the dotted
lines in Fig. 3, - ) "
When the cap is present in the jacket heel, the
downward movement of the punch will pe stopped
before the shoulder 75’ of the punch strikes the
end 17’ of the lever. However, in the €&vent no

substantially equal to the thickness of a ‘cap.
As a result, the shoulder 75’

strikes the end of the lever 17 and tilts it counter-
clockwise  thereby overcoming the restraining
force' of the coil spring 83 ang actuating’ the
switch 82 which stops the machine. 4

most position; the lever 77 will be freed from con.
tact by the shoulder 75’ ang- is thereupon re-
turned to its normaj set position by the spring 83.
" The above described cap inspection operation
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is performed at the second operating station, At
this same station, suitable means are provided
for inspecting for the presence of g bullet jacket
in an aperture of the dial.

- -Reéferring to Figs. 2, 7 and 8, the bullet jacket
inspection device comprises a i

substantially rectangular groove 8g milled or
otherwise formeq in its upper forward edge. The
sides  or walls 87 of the groove 86 are substan-
tially parallel and are closed at the rear end’ of
the groove by a transverse substantially vertical
wall or shoulder 88, which is provided with a hori-
zontally drilled aperture 88 threaded to accom-
modate a stud screw 90. A pair of bolt holes 92

pair of bolts 94 adapted to fixedly secure the block
85 to the base of the machine, : .
As shown in Fig, 7, the longitudinal axig of the
groove 86 is disposed: substantially radial to the
axis of the dial i8. :

Mounted $o -slide in the groove 86 ig a Sub-

Stantially rectangular latch mmember 95 which is

somewhat shorter than ‘the groove 86 and sub-
stantially equal in width to the width of a notch
20.in the beriphery of the dial | 8. The latch i
provided with 3 hole: 96 drilleq horizontally in
its rear end, the hole being in axial alignment
with the hole 89 of the shoulder 88 and adapted
to accommodate the forward eng of a coil com-
pression spring 97, the rear end of which abuts
the adjacent end of the stud 90." The forward end
or nose 98 of the latch §5 is formed with bevelled
corners 89 to facilitate ‘entry of thelatch into
the notches 20 of the dis). In its normal position,
the front edge of the latch is urged by the force
of the compressed spring 97 against the notched
periphery of the-dial (8. . .

Suitable means for limiting the length of stroke
of the'latch 95 in’ its groove 86 comprises g sub-
stantially rectangular recess {49 formed in one
side of the latch having end walls 1¢2 and adapted
to accommodate the end 183 of a stud screw 104
which is threadedly secured in a hole drilled hori-
zontally in one wall 87 of the block 85, Forward
and rearward movement of the latch in the groove
Is thus limited by ensagement of the end {03 of
102 of the recess.
down in the groove
185 which ig fastened

The latch member is held
by means of a cover plate
to the upper edges of the walls 87T by suitable
106, The forward edge of the cover plate
is" slotted longitudinally, ag shown at 107 the
width of the slo being slightly less than the
width of the latch 'so as to form lips 187’ over-
lying the edges of the latch.

Secured on top of the latch
108 is an inspection - member 109,
of which is constructed and -arranged to make
a smooth sliding fit in the slot 107 of the cover
plate 195, The forward end of the member 1pg
overlies the periphery of the dial I8 in g horizon-
tal ‘plane substantially parallel thereto and ig
brovided with g suitably shaped finger portion
{10 which ‘extends- normally into the path of a
hullet jacket being traversed from the first sta-
tion to the second station hy the dial.

an arcu-
ate edge {1 Substantially equal in length to the
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width of the notch 20 whereby a jacket wilt
continuously engage and retain the: finger 110,
and hence the latch 95 in their normal retracted
positions when the latch is: opposite & notch 20
of the dial, see dotted lines in Fig. 7. Prior to
being engaged by & pullet jacket, the finger {0
and latch are restrained in their normal re-
iracted positions by the nose of the latch which
engages the periphery of the dial, as shown.

It will be clear, however, that whenever a jacket
is absent from a dial aperture, the finger {10 will
be held back inits normal retracted position only
so long as the nose 98 of the latch engages the
periphery of the dial and that whenever & notch
20 of the dial moves opposite the latch the
spring pressed latch will be free to move forward
into the notch 20. As a result, further rotation
of the dial is immediately stopped. The ma-
chine may be restarted by manugally pushing the
finger rearwardly so as to withdraw the latch
from the noich of the dial. and then partially
rotating the latter so that the nose of the latch
will again engage the periphery of the dial.

In ‘eperation, as the dial 18 is intermittently
rotated, jacketed bullets are fed manually into
the dial apertures 9. The jackets are thereby
moved counterclockwise, see Fig. 2, so as to pass
between and spread. open the resilient fingers
59 of the pimchers. The jacket is thus momen-
tarily held by the pinchers at the first operating
station in alignment with the cap assembling
punch 22. Meanwhile, a jacket heel cap has been
picked up by
over to a position directly beneath the recipro-
cabing assembling punch 22. Thereafter, as the
punch moves downwardly, it- engages the cap
and pushes it. out of the sector into the open
end of the-axially aligned jacket. The punch-and
sector then return to their normal positions while
subsequenti rotary movement. of. the dial carries
the capped jacket out of the pinchers te the
second operating station. On approaching the
second station, the finger {09 will be engaged by
the jacket and held in its normal retracted posi-
tion until the jacket is positioned immediately
pelow the cap inspection punch: 23, the spring
urged latch 85 being thereby held out. of locking
engagement with a noteh 20-of the dial. At the
second inspection station, the punch 23 descends
to inspect for a cap. If a cap
in the jacket, the machine will continue to trav-
erse the jacket to subsequent stations (not
shown) where the heel of the jacketed buliet
is crimped and the pbullet. finally ejected’ from
the machine, Iowever, if a jacket is not in. a
dial aperture ab the second operating station or
if a cap has not peen inserted into the jacket,
then the latch 88 or the respective lever 11 will
be actuated in the manner described above to
stop the machine and enable correction of the
malfunction.

What is claimed is: )

1. In a machine for assembling component
parts of an article comprising -an article sup-
porting dial adapted to move & plurality of arti-
cles to 2 series of operating stations; means at
one station for feeding components to said arti-
cles; and means at a .subsequent station for
stopping said dial in the absence of an article in
said ¢ial comprising & member spring biased. to
move. into engagement. with said dial to stop the
movement. thereof, and an article jinspection
member carried by said stop member and adapted
to extend intothe: path of articles in said dial and
by engagement

the oscillating sector and carried .

is properly located
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with an article in said dial, said spring. biased
stop member being held out of engagement with
said dial when: said inspection member is engaged
by an article in said dial.

2. In a bullet assembling machine comprising
2, dial having bullet jacket supporting apertures
and peripheral notches adapted to move a plu-
rality of jackets to a series of operating stations;
means at one station for feeding caps into the
heels of said jackets; and a reciprocable stop
member supported adjacent the periphery of said
dial and resiliently urged normally to engage in
the notches thereof for locking said ~dial and
jacket inspection means carried on said stop
member intermediate said feeding and stopping
stations -adapted to extend into the path of a
jacket in an aperture -of said dial and to be dis-
placed from sajd path by engagement with a
jacket, said stop member being withdrawn from
engagement with said dial notches by displace-
ment of said inspection means and released to
lockingly engage in said notches when said in-
spection means is disengaged from a jacket in
said dial.

3. In a bullet assembling machine, the com-
pination with a dial having Jjacket receiving
apertures, a table, and a chute for feeding caps
onto said table; of an oscillating member piv-
otally supported on said table to move in a plane
parallel to the plane of said table constructed
and arranged to receive a cap supported on said
taple at the end of said chute and to €aIry said
cap into position to be assembled in a jacket sup-
ported in a dial aperture; pivotally mounted fin-
gers spring biased into gripping position to en-
gage and align the jacket with said eap when
the latter has been carried into assembling posi-
tion; & reciprocating punch for assembling. said
cap in the heel of said jacket; means to inspect
for the presence of a cap in the heel of a jacket;
and inspection means constructed and arranged
to extend into the path of jackets in said dial to
detect the presence of jackets in said dial aper-
fures by engagement with said jackets, said. in-
spection means having a latch normally adapted
to lockingly engage said dial but to be held in
ineffective position wheneéver said inspection
means engages a jacket. .

4. In a machine for performing a series of op-
erations on articles; means for supporting and
traversing the articles to a series .of operating
stations, said traversing means having shoulders;
means for stopping said article traversing means
in the absence of an article therein comprising &
1atch slidably mounted substantially in the plane
of said traversing means and spring biased nor-
mally to move into engagement with one of the
shoulders of said traversing means to stop the
movement thereof; and an article inspection
member carried by said latch constructed and
arranged . to extend into the path of articles in
said traversing means to engage articles in said
traversing means and thereby to hold said biased
jatch out of engagement with a shoulder of said
traversing means.

5. In.a bullet assembling machine comprising a
dial having projectile receiving apertures; a table;
a cap feeding chute arranged to deliver caps upoi
the table; oscillating means; means for pivotally
supporting said oscillating means. on. saig table,
said oscillating means being adapted to receive a
cap. supported. on said table at the end of said
chute and to carry said cap into a position to be
assembled on: the heel of a. projectile in said dial;
pivotally
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mounted on said support above said dial and
spring biased into gripping position to engage
and align a projectile in said dia] with the cap
when said cap has been moved into assembly po-
sition.

6. In a bullet assembling machine comprising a
dial having projectile receiving apertures; g
table; a cap feeding chute arranged to deliver
caps upon the table; oscillating mmeans; means for
bivotally supporting said oscillating means on
said table, said oscillating means heing adapted
to swing in a plane parallel to the plane of said
table angd to receive a cap supported thereon at
the end of said chute to carry said cap into a
position to be assembled on the heel of a projec-
tile in said dial; a support fixed to said table;
fingers pivotally mounted on said support above
said dial and spring biased into gripping position
to engage and align a projectile therein with the
cap when said cap has been moved into assembly
position; and resilient means formed as an inte-
gral part of said support to stop the cap carrying
means in assembly position in axial alighment
with said pivotally mounted fingers.

7. In a machine for assembling an article from
component parts, the combination comprising a
movable device for receiving a plurality of identi-
cal components and indexing said components
successively to an assembly station; means at said
assembly station comprising a fixed support and
component gripping devices mounted on said sup-
port adapted to engage a component in said in-
dexing device and hold said component accurate-
1y in assembly position regardiess of variations in
the movement of said indexing device; and means
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for delivering a second component fo the first
component thus held in assembly position com-
brising a second component supply, and an os-
cillating transfer device adapted to receive and
transfer components successively from said sup-
ply to a position in alignment with the first com-
ponent held in said assembly position.

8. In a machine for assembling an article from
component parts, the combination comprising a
movable device for receiving g plurality of identi-
cal components and indexing said components
successively to an assembly station; means at said
assembly station comprising a fixed support and
component gripping devices mounted on, said sup-
port adapted to engage a component in said in-
dexing device and hold said component accurately
in assembly position regardiess of variations in
the movement of said indexing device; means for
delivering a second component to the first com-
bonent thus held in assembly position compris-
ing a second component supply, and an oscillat-
ing transfer device having a pivotal mounting on
said support and adapted to receive and transier
components successively from said supply to a
position in alignment with the first component
held in said assembly position; and means for
adjusting said oscillating transfer device compris-
ing an eccentric bushing associated with said piv-
otal mounting arrangeq to change the center of
rotation of said transfer device to accurately
align a second component therein with the first
component held in said assembly position.

GALE DOROTHEA,
GERALD C. ARNOTT.




