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United States Patent Office 
3,929,688 

DEWECE FOR DETECTING LOW OR MESSENG 
CEHARGES IN THE ASSEMBLY OF AMMUN. 
TION COMEPONSENTS 

Robert J. Hunt, Ray£owa, Mo., assignor to Remington 
Arms Company, Inc., Bridgeport, Conn., a corpora 
tion of Delaware 

Fied Mar. 25, 1958, Ser. No. 723,803 
3 Clains. (C. 86-23) 

This invention relates to the field of ammunition manu 
facture and the problem of accurately loading and com 
pressing small amounts of material into very small con 
tainers. More specifically, it relates to the loading and 
consolidation of explosive compositions into small cup 
or tube elements such as detonators and is concerned with 
an arrangement which will enable the detection of low or 
missing charges in a group of the loaded cup or tube eie 
ments in a simple and efficient fashion. 

It is customary to consolidate or compress the explo 
sive composition in a series of detonator cups to the 
desired density by arranging a group of cups containing 
the composition in a funnel plate assembly and placing 
the funnel plate assembly, with the detonator cups, in a 
multiple pin or spindle press so that on the pressure stroke 
each press pin compresses the composition in one of the 
detonator cups. The detonator cups are usually very 
Small, as are the press pins. In addition, the quantity 
of explosive composition is very small for initiation or 
detonating purposes. The small size of the components 
makes the detection of low or missing charges of explo 
sive composition very difficult and time-consuming. If 
detonator cups, defective by reason of low or missing 
charges, are not detected early in the manufacturing oper 
ation it means a considerable amount of waste by proc 
essing Such defective to a later point in the operation or 
even to operational testing. 

It is an object of this invention to provide a process 
and equipment which will enable the expeditious detec 
tion of low or missing charges of material in small con 
tainers as each group of containers containing the ma 
terial is operated upon by a press device to consolidate 
the material in the containers. 

It is a further object of the invention to provide a 
means for accurately recording and presenting the results 
of the detection operation for rapid visual inspection by 
an operator, identifying accurately the location of a low 
or missing charge of the loaded material. 
The features of the present invention which are be 

lieved to be novel are set forth with particularly in the 
appended claims. This invention, both as to its organi 
zation and manner of operation, together with further 
objects and advantages thereof may best be understood 
by reference to the following description taken in con 
nection with the accompanying drawings in which: 
FIGURE 1 is a front view of a vertical type multi-pin 

press, partly in section, embodying the features of my 
invention. 
FIGURE 2 is a side view of the press structure shown 

in FIGURE 1. 
FIGURE 3 is an exploded perspective view of the fun 

nel plate assembly Supporting a group of detonator cups 
containing the loose explosive composition and which 
clamped together is placed in the press mechanism. 
FIGURE 4 is a plan view of a piece of the pressure 

sensitive record material on which is shown the results of 
applying the detection features of my invention to a group 
of detonator cups, no low or missing charges being 
present. 
FIGURE 5 is a plan view of a piece of the pressure 

sensitive record material on which is shown the results 
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of a detection operation, missing charges appearing at 
the points indicated. 
FIGURE 6 illustrates the perforations or weakened 

sections of the pressure sensitive record material to enable 
easy removal of the recorded results for each group of 
detonator cups tested. 
FIGURE 7 shows one particular form of detonator 

tube in position on the bottom plate of the funnel plate 
assembly illustrating the empty tube, the tube with un 
compressed explosive material, and the tube after the 
material has been compressed or consolidated therein. 

ihe present invention is concerned more directly with 
one particular step in the fabrication and loading of ma 
terial into small containers; explosive material into det 
onator cups in the preferred embodiment. 

This particular step is concerned with the containers 
after they have been filled or partly filled with loose ex 
plosive material and require the material in each to be 
compressed or compacted by some means. 

Referring to FIGURE 3 a plurality of detonator con 
tainers C, tubular in this example, are arranged in a funnel 
plate assembly comprising a bottom plate 40, plate 42 
containing the detonators C, a funnel plate 43 containing 
funnel elements 44 and an upper plate 45, all clamped 
together by frictional clamp element 46. Bottom plate 
49 has a series of inserts 43 which are adapted to hold 
containers C for a later operation which does not con 
stitute part of the present invention. When each det 
onator container C is provided with the required amount 

30 - of material M to be compressed the entire assembly is in 
serted in the press on riser blocks 14, 27 and 26 against 
movement-limiting or positioning stops 25. The press 
is then actuated to move the upper plate 4 and associated 
structure including the press pins 2 downwardly to com 
press the material in each container C to the desired den 
sity. Mounted on the upper surface of plate 4 is element 
5 which is contacted by the ram of the press. 

Heretofore, it has been highly difficult and impractical, 
if not impossible to detect low or missing charges in the 
detonator containers during subsequent operations to 
the loading step. 

In order to determine quickly and accurately missing 
or low charges in the detonators at the pressing or charge 
consolidation operation without slowing down or ap 
preciably delaying the overall process, I provide spacer 
strips 22 in the conventional press structure between the 
rubber plug holding plate 7 and the block 15 to provide a 
space therebetween. Block 15 is connected to plate 4 
by means of a stud 23. Stud 23 is located in opening 24 
of block 15. At the rear of the upper plate 4 of the die 
set I provide a bracket 8 on which is supported a roll R 
of pressure sensitive paper 10, perforated in desired 
lengths for easy detachment. This paper is led through 
the space provided between the block 15 and rubber plug 
holding plate 7. The moveable press structure asso 
ciated with the upper plate 4 of the die set will now be 
described, 
The main downward force of the press is exerted by 

conventional press arrangement on movable element 4 
which is slidably mounted on cylindrical guide members 
2 and 2 at front and back. Rigidly secured to the under 
side of element 4 is press pin backup plate 6 and rubber 
plug holding plate 7. 
A press pin block 5 is positioned on element 4 directly 

below plates 6 and 7 and is so mounted that limited ver 
tical movement can take place between it and plates 6 
and 7 which are rigidly connected to element 4. Bracket 
plates 13 are secured to each side of the press pin block 
15 and slidably engage four vertical post elements 16. 
Stop means on the upper extremity of each post element 
16 engage the slidable brackets 13 to limit the upward 
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movement of the press pin block 15. This opens the 
space between the press pin block 15 and the rubber plug 
holding block to its maximum width when the movable 
-press structure is at its uppermost, or rest, position be 
tween work strikes. This arrangement permits the pres 
sure sensitive strip 10 to be moved through this space to 
feed a new portion into proper position. 

Springs 17 are connected in tension between the ele 
ment 4 and brackets 13 of the press pin block 15 to urge 
-these parts together when downward movement of the 
movable structure commences. 
A plurality of vertical press pin elements 21 are slid 

ably mounted for limited axial movement in the press pin 
block 15 and each is provided with an enlarged upper 
head which engages a plug 20 of rubber or like material 
aligned therewith in the plug holding plate 7. This 
arrangement provides a cushioning effect especially desir 
able in compressing explosive materials. It can be seen 

- that with the pressure sensitive strip 10 in position be 
tween press pin block 15 and rubber plug holding plate 
7 that the heads of the press pins will be forced into 
engagement therewith during a pressure stroke of the 
press. The pressure sensitive sheet 10 is in my preferred 
embodiment, 0.009' (inch) thick manila paper material. 
Another suitable material is template paper of about 
0.020' (inch) thickness. The heads of the press pins 21 
will leave a pattern of impressions in the sheet 10. Sheet 
10 has a thickness which is related to the depth of ma 
terial in the containers C so that if the desired amount of 
material is present in each container each pin will make 
a definite clear cut impression in the sheet and a missing 
charge of material will result in no impression at all as 
shown in FIGURE 5. Low charges will result in an in 
definite or partial impression in the sheet which is also 
easily discernible. 

After each press stroke the sheet section bearing the 
impression record is withdrawn from the press and a new 
section introduced into it from the roll at the rear. The 
sheet 10 is preferably perforated as at 10' (FIGURE 6) 
for easy detachment of the individual portions. 
The four support members 2 and 2' are secured to a 

-base element 1. Secured to base element 1 is a rigid 
riser plate assembly composed of elements 11, 12, 14, 26 
and 27 which support the funnel plate assembly contain 
ing the detonator C during the press stroke. The funnel 
splate assembly is slidably positioned in the riser plate 
assembly against stop elements 25 which align the con 
tainers C with the explosive material therein with the 
spress pins 21. 

In the embodiment shown, the detonator containers 
are tubular in construction and the bottom plate 40 of 

: the funnel plate assembly provides bottom support fo 
the explosive material while under compression. 

The operation of my novel process and associated 
equipment is summarized as follows: 
The funnel plate assembly in assembled condition with 

the containers therein is received from the container fill 
ing operation. At this point each container C is filled 
or partially filled with the material M. The movable 
press structure is at its uppermost position in which the 
space between press pin block 15 and rubber plug hold 
ing piate 7 permits the insertion of a sheet of pressure 
sensitive material 10 from the roll R into position over 
lying the heads of the press pins 21. 
The funnels plate assembly with the filled containers is 

slidably positioned on plate 26 of the riser block assembly 
and aligned by the guide elements 12 and positioning 
stops 25. 
The press is actuated to commence the downward 

movement of elements 4, 5 and associated structure. As 
downward movement is commenced the rubber plug 
holding plate 7 will move into engagement with the press 
pin block 15, gripping the pressure sensitive sheet 10 
therebetween due to the tension of springs 17. The 
brackets 13 slidably move downwardly guided by mem 
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4. 
bers 16. This movement continues until the press pin 
portions 28 enter the containers C and commence to 
compress the material therein. The compression pres 
sure is transmitted resiliently from plate 6 through plugs 
20 to the heads of the press pins 21. It can be seen that 
'the relative movement of the heads of the pins, during the 
application of pressure to the material in the containers, 
with respect to the press pin block 15 and plugs 20 will 
cause impressions to be made in the sheet 10 according 
to the compressive work done by each pin. 

After the return stroke which returns the movable 
elements to their uppermost position and opens the gap 
between elements 7 and 15, the sheet 0 carrying the im 
pressed record for the group of containers acted upon 
can be easily removed for inspection which will clearly 
indicate the presence of any low or missing charges. As 
the sheet portion is withdrawn from the front of the 
press the next portion is fed into position from the roll 
R in readiness for the next stroke on the next group of 
containers. 

It can be seen that this inspection process can be car 
ried out and checked without delaying the production 
operation and is almost foolproof in operation. 

In compliance with the patent statutes I have illus 
trated and described a preferred embodiment of my in 
vention, but it is to be understood that various modifica 
tions and changes could be made therefrom without de 
parting from the spirit of the invention or the scope of 
the appended claims. 

I claim: 
1. A press mechanism for simultaneously compress 

ing a charge of material in each of a group of small 
containers comprising in combination, a fixed member, 
a movable assembly, said movable assembly comprising 
a block slidably supporting a plurality of pressure-ap 

with the ends of said pressure applying elements, a back 
up plate associated with said cushion element containing 
plate, a support means mounted on said fixed member 
to support a plurality of said containers between said 
fixed member and said movable assembly in alignment 
with said pressure applying elements, means for applying 
force to move said assembly, backup plate, cushion ele 
ment-containing plate, block and pressure applying ele 
ments toward and away from said fixed member and con 
tainers supported thereon, and pressure sensitive means 
positioned and acting between said pressure-applying ele 
ments and said aligned cushion elements to detect and 
record the position of containers having low or missing 
charges of material therein during the material com 
pressing operation. 

2. A press mechanism for simultaneously applying 
pressure to a charge of material in each of a group of 
workpieces comprising in combination, a fixed member 
including means to support a plurality of workpieces, a 
movable driven member mounted on said press mecha 
nism slidably supporting a plurality of press pin elements 
for engaging a charge of material in said workpieces, a 
plate associated with said movable member containing 
a plurality of resilient plugs aligned with the ends of said 
press pin elements, a back-up plate associated with said 
plug-containing plate, said fixed member supporting said 
workpieces in alignment with said press pin elements, 
means for applying force to move said movable mem 
ber, backing plate, plug-containing plate, and press pin 
elements toward and away from said fixed member and 
said workpieces supported thereon, and a pressure sensi 
tive material positioned and acting between said press 
pin elements and said aligned plugs to detect and record 
the position of workpieces having less material than 
required. 

3. A press mechanism for simultaneously compressing 
a charge of explosive material in each of a group of 
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detonator cups comprising in combination, a fixed mem 
ber, a movable assembly, Said movable assembly com 
prising a block slidably supporting a plurality of press 
pins for engaging a charge of material in said cups, a 
plate associated with said block containing a plurality of 
rubber plugs aligned with the ends of said press pins, a 
back-up plate associated with said plug-containing plate, 
a support means mounted on said fixed member to Sup 
port a plurality of detonator cups between said fixed 
member and said movable assembly in alignment with 
said press pins, means for applying force to move said 
assembly, back-up plate, plug-containing plate, block and 
press pins toward and away from said fixed member and 
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said cups supported thereon, and pressure sensitive pa 
per positioned and acting between said press pins and 
said aligned plugs to detect and record the position of 
cups having low or missing charges of material therein 
during the material compressing operation. 
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