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3,517,478 
CARTRIDGE PACKAGING MACHINE _ 

George E. Winch, Anoka, Walter H. Grams, Elk River, 
Gerald G. Braastad, St. Francis, James F. Riddel, Elk 
River, and William A. Shaw, Champlin, Minn., as 
signors to Federal Cartridge Corporation, Minneapolis, 
Minn., a corporation of Minnesota 

Filed Nov. 17, 1967, Ser. No. 684,018 
Int. Cl. B65h 35/30, 19/00, 5/10 

US. Cl. 53-142 8 Claims 

ABSTRACT OF THE DISCLOSURE 
A machine for loading ?rearm cartridges into containers 

directly from the discharge rail of a gage and weigh ma 
chine wherein an elevator bar lifts a preselected number 
of cartridges from the rail in a horizontal row with car 
tridges laying side by side and separates the cartridges to 
the desired packaged spacing and a pusher bar then moves 
horizontally into engagement with the ends of the car 
tridges and pushes them axially off of the elevator bar 
and into a container. An indexing mechanism operated 
by the pusher bar adjusts the container between two alter 
nate elevations for loading two rows of cartridges into 
the container during successive cycles of the machine. 

BACKGROUND OF THE INVENTION 

The manufacture of cartridges is generally completed 
by subjecting the cartridges to various tests in a gage 
and weigh machine. During the passage of the cartridges 
through such machine they are retained in an oriented 
position. This orientation is lost as the cartridges are 
dumped from the machine. Subsequently, the cartridges 
are deposited in a random mass in the hopper of a packag 
ing machine and orientation is reestablished therein dur 
ing the packaging operation. 

This system is not completely satisfactory for several 
reasons. It is found, for example, that many cartridges 
become dented or otherwise marred when they are 
scooped up in mass and deposited in the packaging ma 
chine hopper. Moreover such damage frequently occurs 
in the packaging machine itself as the components thereof 
handle the cartridges to reestablish orientation. This re 
quires careful inspection to assure that defective car 
tridges do not become packaged. 

It is also desirable that cartridges receive a minimum 
of handling to reduce the possibilities of tarnishing. It is 
found, for example, that the oils and moistness in human 
hands tends to cause such tarnishing of bright brass car 
tridge cases. 

Moreover conventional cartridge packaging machinery 
is extremely intricate, expensive and does not lend itself 
to ready modi?cation to handle cartridges of different 
gages. 
A ?nal problem with conventional cartridge packaging 

machinery lies in the fact that the machine does not allow 
for a ?nal visual inspection to determine whether the 
required number of cartridges are deposited in each pack 
age or carton. 
The object of the present invention is to solve the above 

mentioned problems by providing a relatively inexpensive 
packaging machine which can be used in combination 
with a gage and weigh machine to package the cartridges 
directly from the discharge rail of the latter machine 
while they are still in a controlled or oriented state. In 
such packaging machine the chances of cartridge damage 
are virtually eliminated and the packaging machine 
operator is able to give a ?nal visual inspection during 
the packaging, thus virtually eliminating the possibility 
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2 
of packaging defective or an insul?cient number of 
cartridges. 
The above mentioned and further objects of the inven 

tion will be brought to light during the course of the 
following speci?cation, reference being made to the ac 
companying drawings, in which— 
FIG. 1 is a plan view of the machine with a'row of 

cartridges in preloading position. 
FIG. 2 is a side elevation of the machine in the same 

condition as in FIG. 1. 
FIG. 3 is a side elevation of the machine in loading 

position with cartridge bar raised and the pusher bar ad 
vanced to the point where the row of cartridges is near 
complete insertion in the carton. 

FIG. 4 is a front end elevation of the machine in the 
condition shown in FIG. 2. 
FIG. 5 is a transverse vertical section through the ele 

vator bar in raised position looking rearwardly and show 
ing the relative spacing of the cartridges at rest in the bar. 
FIG. 6 is a transverse vertical section taken through 

the carton holder looking rearwardly with the raised posi 
tion of the carton shown in broken lines. 

FIG. 7 shows the relative arrangement of two rows of 
cartridges in a loaded carton. 

Referring now more particularly to the drawings refer 
ence characters will be used to denote like parts or struc 
tural features in the different views. The numeral 10 
designates the discharge table or bed of a conventional 
gage and weigh machine. As the cartridges are discharged 
from the machine they roll, in the direction indicated by 
the arrow in FIG. 1, along a slightly inclined track 11 
formed by parallel rails 12 and 14. 

The packaging machine is designated generally by the 
numeral 15. The machine includes a frame comprising 
a bench top 16 supported on legs 17. A pair of rail sec 
tions 18 and 19 supported by angle iron Strips are 
mounted in parallelism on the top 16 in respective align 
ment with the rails 12 and 14. Suitable means, not shown, 
are provided for discharging cartridges C in groups of 
ten to roll outwardly along track 11 and onto rail sec 
tions 18 and 19 with all of the cartridges pointing in the 
same direction and with the rims thereof rolling onto the 
rear rail section 18. A slide 20 is mounted on the top 16 
to the rear of rail section 18 to extend in a fore and aft 
direction. This slide has a bottom plate 21 and a pair of 
spaced parallel side walls 22 secured to the top :16 as by 
bolts 24. 
A double-acting air cylinder 25 is mounted on the top 

16 to the rear of slide 20 with an extensible rod 26- pro 
jecting forwardly therefrom. The cylinder is connected by 
air lines 27 and 28 to a valve control 29 and a compressor 
(not shown) whereby air may be admitted to or exhausted 
from either end of the cylinder to move a piston therein 
connected to rod 26 axially within the cylinder to selec 
tively extend or retract rod '26. Where desirable a foot 
control may be used instead of the control 29 and suitable 
switching means provided for extending and retracting the 
rod 26 upon a single actuation of the control. The extend 
ed end of rod 26 is connected to a guide block 30 which 
?ts in the slide 20 for movement along the bottom 21 
thereof. A bar 31 extends forwardly from the block 30 
and carries a transversely elongated pusher bar 32 at its 
forward end. This bar extends outwardly over the side 
walls 22 of slide 20 in spaced relation thereto and at an 
elevation somewhat higher than the top edge of rail sec— 
tions 18 and 19 as best seen in FIG. 2. 
A pair of blocks 34 are mounted on the underside of 

the bench top 16 in transversely spaced positions under 
the rail 19 extending fore and aft thereof. A pair of trans 
versely spaced vertical rods 35 extend slidably one through 

‘ each block 34 between the rail sections 18 and 19 and a 
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second pair of such rods 36 extend one through each block 
34 just forward of rail 19. All of the rods 35 and 36 are 
secured as by nuts 37 to a rectangular plate 38. On their 
upper ends and above the bench top 16, the rods 34 jointly 
support an elongated elevator bar 39 which has a plural 
ity, in the present disclosure ten, of parallel grooves 40 in 
the top surface thereof (FIG. 5), extending in a fore and 
aft direction and each adapted to seat a cartridge C. Sim 
ilarly rods 35 jointly support an elevator bar 41 having 
grooves 42 aligned one with each groove 40‘, said bar be 
ing located forward of rail section 19. 
Rods 35 and 36, plate 38 and elevator bars 39 and 41 

accordingly form a unitary assembly which is vertically 
slidable in the blocks 34. A stop 43 is mounted on the 
end of bar 39 remote from track 11 and projects upwardly 
beyond the top surface of the bar. 
The bench top 16 and the bottom 21 of the slide 20 

are provided with an elongated slot (not shown) which 
extends longitudinally forward from the cylinder 25. A 
bracket member 46 has its upper end integrally connected 
to block 30 and extends downwardly through the slot. 
Below the bench top 16 the member 46 carries upper and 
lower forwardly extending arms 47 and 48. The forward 
portion of the upper arm 47 is formed with an inclined 
cam shoulder 49 on its upper edge. This shoulder is posi 
tioned to engage a roller 50 mounted on bracket 51 con 
nected to plate 38 as arm 47 moves forwardly with block 
30 to raise the plate and the elevator bars 39 and 41 as 
shown in FIG. 3. The purpose of this function will sub 
sequently be explained. 

Referring now to FIGS. 2, 3 and 6, it will be observed 
that a carton holder, denoted generally at 52 is mounted 
forwardly of the elevator bar 41. The holder includes a 
pair of transversely spaced side pieces 53 which are suit 
ably secured to the top 16, a carton support plate 54 
?tting between the pieces 53, and a backstop 55 hingedly 
connected to one of the pieces 53 as by hinge 56 for swing 
ing movement on a vertical axis. A coil spring 57 on the 
hinge yieldably biases the member 56 toward a closed 
position across the front edges of the side pieces 53. ‘Plate 
54, as best seen in FIG. 6, has a pair of vertical legs 58 
on its underside which slidably project downwardly 
through openings in the top 16. 
A pair of legs 60 depend from the underside of top 16, 

one under each side piece 53. These legs are provided with 
bearings 61 which jointly journal a cross shaft 62. The 
shaft has a pair of ovular cams 64 mounted thereon one 
under each leg 58 with the peripheries of the cams in 
sliding frictional engagement with the legs. It will be un 
derstood that when the cams are disposed horizontally, 
as in FIGS. 3 and 6, the plate 54 will be in a lowered 
position. However, when shaft 62 is rotated one-quarter 
turn the cams 64 will rotate therewith to a vertical posi 
tion and raise the plate 54 to an upper position shown in 
FIGS. 2 and 4. 
A ratchet gear 66 is mounted on shaft 62 between the 

earns 64. A yoke-shaped member 67, ‘having an arcuate 
slot 68, has its bight portion journaled on the shaft ad 
jacent to the gear 66. A pawl 69 is pivoted on the member 
67 for engagement with the ratchet gear 66. 
The lower arm 48 of bracket member 46 carries a roller 

70 which rides in slot 68, as will be noted in FIGS. 2 and 
3. As the bracket 46 moves forwardly between the posi 
tions shown in FIGS. 2 and 3, the roller 70 will swing 
member 67 forwardly and pawl 69 engaging gear 66 will 
cause the gear and shaft 62 and cams 64 to rotate one 
quarter turn. Upon return or rearward movement of the 
bracket 46 the yoke member will swing down to its origi 
nal position carrying pawl 69 therewith out of engagement 
with the ratchet gear. It will accordingly be understood 
that the cams 64 will turn one-quarter turn with each 
complete cycle of the cylinder 25, to alternately raise and 
lower plate 54. 

It will be observed that the shoulder 49 on arm 47 is 
normally disposed just to the rear of the roller 50 so as 

10 

15 

20 

25 

30 

35 

40 

50 

55 

65 

70 

75 

4 
to raise the elevator bars immediately upon advancement 
of bracket 46 and before the pusher bar contacts the 
cartridges lying on the rail sections 18 and 19. 

FIG. 7 shows how the cartridges C are packaged in a 
box B. The box is provided with partitions P providing an 
independent cell for each cartridge. 

Operation of the machine will now be understood. The 
operator dispenses the number of cartridges to be pack 
aged in a row to roll down the rails 12 and 14 of the gage 
and weigh machine and onto the sections 18 and 19. The 
elevator bar 39 is provided with a stop 43 at one end 
against which the lead cartridge in the row engages. Be 
cause the cartridges have a generally forwardly tapered 
con?guration, they will tend to tilt out of axial parallelism 
as they come to rest against one another on the sections 
18 and 19. This can be observed in FIG. 1 where car 
tridges C have their pointed bullet ends towed in so that 
the center axes thereof would intersect at some forwardly 
distant point. It will also be noted that rail section 18 is 
slightly higher than section 19 so that the cartridges tilt 
downwardly in their forward extension. 
The operator places a box B in the holder 52 in rear 

wardly opening position with the cover up as shown in 
FIG. 2. It is desirable, though not absolutely necessary, 
that plate 54 be in its lowered position during insertion 
of the ?rst row of cartridges in the box. 
The operator then actuates the cylinder 25 through 

manipulation of control 29. As block 30 moves forwardly 
the cam surface 49 on bracket arm 47 will engage roller 
50 and raise the elevator bars 39 and 41. As previously in 
dicated the grooves 40 and 42 in these bars are semi 
cylindrical on parallel axes. These axes are spaced apart 
a distance slightly greater than the diameter of the car 
tridge shell. Such spacing is in fact equal to such diameter 
plus the thickness of the box partition P. Accordingly as 
the elevator bar 39 is raised it will lift the cartridges from 
rail sections 18 and 19 automatically seating one car 
tridge in each groove 40 so that the axes thereof are 
parallel and the cartridges slightly spaced apart in longi 
tudinal alignment with the cells in the box B. Immediately 
after the cartridges have been lifted to such position and 
with continued advance movement of the block 30, the 
pusher bar 32 carried thereby will engage the rim ends 
of the cartridges and push them forwardly through the 
grooves 42 in bar 41 and into the box as shown in FIG. 3. 

Prior to the time the loading occurs the roller 70 mov~ 
ing in slots 68 of member 67 causes the cams 67 to turn 
ninety degrees in the manner hereinbefore described. This 
causes plate 54 to ascend to its raised position bringing 
the lower row of cells in the carton into alignment with 
bar 41 for loading. Accordingly the next cylcle of opera 
tion will lower the box B and insert the next group of 
cartridges into the upper row. The operator may then 
withdraw the loaded carton forwardly from the holder, 
opening member 55 about its hinge axis, and close the 
carton ?ap. It will be understood that during the second 
cycle of operation the plate 54 will be returned to its 
lowered position. 
The machine accordingly’ handles the cartridges while 

still in their oriented condition as discharged from the 
gage and weigh machine and inserts them directly into 
the cartons in which they are sold to the ultimate con 
sumer. ‘In doing so it properly and automatically positions 
them for insertion into the carton and adjusts the carton 
position for alternate insertion of the upper and lower 
cartridge rows. 

It is understood that suitable modi?cations may be 
made in the structure as disclosed, provided such modi? 
cations come within the spirit and scope of the appended 
claims. Having now therefore fully illustrated and de 
scribed our invention, what we claim to be new and de 
sire to protect by Letters Patent is: 

1. In a cartridge packaging machine 
(a) a frame, 
(b) support means on the frame for holding a plurality 
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of elongated cartrides in contiguous side by side, 
generally horizontal alignment, 

(0) an elevator bar disposed below the support means 
and having a plurality of parallel upwardly opening 
seats for individually seating said cartridges, H 

((1) means for raising the elevator bar upwardly, past 
the support means to engage the cartridges and lift 
them from the support means with one shell seated 
in each seat, 

(e) a pusher bar mounted on the frame for horizontal 
advance sliding movement to simultaneously engage 
the ends of the cartridges and move them longi 
tudinally off of the elevator bar and into a carton 
container, 

(f) said support means comprising a pair of rail sec 
tions disposed on a substantially horizontal plane and 
perpendicular to the longitudnal axes of the‘ car 
tridges, and 

('g) the path of movement of said elevator bar being 
between said rails. 

2. The subject matter of claim 1 wherein the centers 
of the seats in said elevator bar are spaced apart a greater 
distance than the axes of the cartridges as they rest on the 
support means, to spread the cartridges from the con 
tiguous relation as they are seated in the elevator bar. 

3. In a cartridge packaging machine 
(a) a frame, 
(b) support means on the frame for holding a plurality 

of elongated cartridges in contiguous side by side, 
generally horizontal alignment, 

(c) an elevator bar disposed below the support means 
and having a plurality of parallel upwardly opening 
seats for individually seating said cartridges, 

(d) means for raising the elevator bar upwardly past 
the support means to engage the cartridges and lift 
them from the support means with one shell seated 
in each seat, 

(e) a pusher bar mounted on the frame for horizontal 
advance sliding movement to simultaneously engage 
the ends of the cartridges and move them longi 
tudinally off of the elevator bar and into a carton 
container, ' 

(f) a carton holder mounted on the frame for holding 
the carton container in cartridge receiving position, 
and ’ 

(g) means for vertically adjusting the carton holder 
between two different elevations for successive in 
sertion of two rows of cartridges into a container 
held thereby. 

4. The subject matter of claim 3 wherein said elevator 
bar raising means is operatively connected to said adjust 
ment means to move the carton holder from one elevation 
to the other each time the elevator bar is raised. 

5. In a cartridge packaging machine having a frame 
carrying a pair of spaced rails for gathering a preselected 
number of tapered cartridges in contiguous side by side 
generally horizontal alignment with their longitudinal 
axes intersecting at some point forward thereof, a car 
ton holder on the frame forward of the rails for support 
ing a carton partitioned into a horizontal row of cells 
opening rearwardly toward the cartridges, an elevator bar 
mounted on the frame for raising and lowering movement 
between the rails to engage and lift the cartridges there 
from when raised, a pusher bar mounted on the frame to 
the rear of the elevator bar for fore and aft movement 
to engage and push the cartridges forwardly oft‘ of the 
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6 
elevator bar into the carton cells, and said elevator bar 
having a plurality of upwardly opening fore and aft ex 
tending parallel grooves in the top surface thereof 
adapted each to seat one of said cartridges when the eleva 
tor bar is raised, and said grooves being so positioned as 
to shift said cartridges into parallelism and space them 
apart for respective axial alignment with the carton cells 
into which they are to be inserted. , 

6. In a machine for packaging elongated generally 
clindrical articles in a carton, an elongated fore and aft 
extending frame, article support means on the frame 
adapted to receive and hold on the top- surface thereof a 
row of articles in side by side relation each ‘extending 
longitudinally of the frame, elevator means mounted on 
the frame in vertical alignment with the support means 
and for vertical movement from a position below the 
plane of said top surface upwardly past the support means 
and through said plane to engage and lift the row of 
articles to a position spaced above the article support 
means, said elevator means having a plurality of up 
wardly opening seats for individually seating said articles, 
a carton support on the frame forward of the article sup 
port means for holding a carton in horizontal‘fore-and 
aft alignment with the row of articles in lifted position, 
and pusher means mounted on the frame to the. rear of 
the article support means for fore-and-aft movement 
therealong and engageable with the article row upon for 
ward movement to push the row of articles forwardly 
from the elevator means into the carton. , 

7. The subject matter of claim 6 wherein the pusher 
means is operatively connected to the elevator means to 
raise the latter as the pusher means is moved forwardly. 

8. In a machine for packaging elongated generally cy 
lindrical articles in a carton, an elongated fore and aft 
extending frame, article support means on the frame 
adapted to receive and hold a row of the articles in side 
by side relation each extending longitudinally of the 
frame, elevator means mounted for vertical movement on 
the frame for engaging and raising the row of articles to 
a position spaced above the article support means, said 
elevator means having a plurality of upwardly opening 
seats for individually seating said articles, a carton sup 
port on the frame forward of the article support means 
for holding a carton in horizontal fore and aft ;_alignment 
with the row of articles in raised position, pusher means 
mounted on the frame to the rear of the article support 
means for fore and aft movement therealong and engage 
able with the article row upon forward movement to push 
the row forwardly from the elevator means into the car 
ton, said carton support being vertically adjustable be 
tween two positions, and means operated by the pusher 
means for moving the carton support between such posi 
tions each time the pusher means is moved forward. 
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