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Patiented Dec. 20, 1938 

UNITED STATES 

2,40,746 

PATENT OFFICE 
2,140,746 

METEOD OF AND REANS FOR PACKAGNG 
ELECTRIC BLASTING CAPS 

Daniel D. Huyett, Wilmington, Del., assignor to 
Atlas Powder Company, Wilmington, Dei, a 
corporation of Delaware 

. Application April 18, 1936, Serial No. 75,170 
19 Claims. 

This invention relates to an improved method 
of and apparatus for packaging folded wires. 
While the invention is of general application in 
that many of its features may be employed in the 
packaging of folded wires in general, a very im 
portant field of usefulness for the same resides in 
its use in packaging electric blasting cap assem 
blies. These assemblies comprise a loaded deto 
nator or blasting cap with the attached leg wires 
by which the detonator, when the time of use 
arrives, is, usually with a number of other deto 
nators, attached to the firing cable of an electric 
blasting machine. 

It is very well known that blasting caps are 
extremely sensitive; that they are easily exploded 
and that many persons have been killed and many 
others severely and painfully wounded by the 
accidental explosion of caps of this nature. 
Until comparatively recently these blasting cap 
assemblies were, when shipped to the trade, pack 
aged in bulk. That is to say, a number of these 
assemblies were packed together in a single pack 
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age, with the result that when the package was 
Once opened the caps were likely to be scattered 
around more or less carelessly by the persons using 
then. Further, electric blasting caps are ex 
tremely sensitive with respect to their capability 
of being fired by electric currents of comparatively 
low strength, and many accidents have been 
caused by accidental setting off of these blasting 
caps by their leg wires coming in contact with a 
stray Source of current and before they were 
attached to the firing cable. 
To guard against the dangers indicated, the 

trade now demands the individual packaging of 
these blasting caps with their attached leg wires, 
and further, the industries, such as mining, 
quarrying, and the like, desire that in the packag 
ing of the individual detonators the attached leg 
wires be SO folded and maintained that when the 
time of use arrives the leg wires may be drawn out 
into straight line formation without any tendency 
for such wires to kink or tangle. One type of 
package adapted to accomplish the foregoing ob 
jects in a very simple and economical way is dis 
closed in United States Patent No. 1,983,141, 
issued to David M. McFarland, on December 4, 
1934. The McFarland package comprises a cylin 
drical paper tube into which the detonator and its 
attached leg wires are slipped, the leg wires being 
folded back and forth in figure 8 formation, and 
the detonator being nested in the group of loops of 
wire in such fashion as to be at least partially 
covered thereby and be protected by the presence 
of said wires during shipment, storage, and up to 

(C. 86-) 
the time of use. It is desirable that the blasting 
cap assembly be inserted in its containing tube 
under at least a fair degree of compression because 
this not only reduces the packing volume, but 
insures that there will be such frictional engage 
ment between the assembly and the tube that the 
wires and detonator will not accidentally slip Out 
of the tube but must be designedly removed there 
from. Further, such arrangement holds the wire 
folds in such position as to insure against kinking O 
when the leg wires are drawn out to straight line 
formation. While not being restricted in its use 
to that purpose, the present invention is admir 
ably adapted to pack detonators in accordance 
with the McFarland disclosure in a rapid, econom 
ical and efficient manner and under Such condi 
tions as will insure the maximum of safety to the 
operatives employed about the packaging ma 
Chine. t 

The detailed description may be followed with 
greater facility if it is first understood in a gen 
eral way how the present machine operates. 
A plurality of the blasting cap assemblies are 

placed by hand in the tubular compartments of a 
detonator bundle receiving and handling frame 
hereinafter called the carrier. This Work is done 
before the carrier is placed in the machine of the 
present invention. This insures that the initial 
compression placed upon the detonator, up to the 
time it leaves human hands, will be relatively 
gentle and involve no danger to any human being. 
The filled carriers are brought to the machine 
along one flight of an endless conveyor while the 
empty carriers are returned for refilling along the 
other flight of the same conveyor. The filled 
carriers as they reach the machine are slipped 
into a Suitably formed Seat and an operator re 
leases mechanism, operable under the influence of 
a relatively limited amount of power; such, for 
example, as the mere gravity action of a weight, 
which serves to locate the carrier firmly in place, 
to move a protecting barricade over the carrier to 
protect the operator in case of an accidental 
explosion, and finally to trip a single-revolution 
clutch to Set in action positive, power-driven 
means for forcing the detonator assemblies out of 
the carrier and into the paper tubes in which they 
are to be packaged, the said assemblies being more 
forcibly constricted under the action of this power 
driven mechanism, during the operation of the 
single revolution clutch. As said clutch con 
pletes its revolution, the gravity actuated parts 
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are restored to their original position, prepara 
tory to repeating the operation. 
While I have stated that the assemblies are 53 
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2 
initially placed in the carriers by hand, I wish to 
make it clear that this initial filling of the car 
riers may be by machine without detracting from 
the efficiency of this machine in the charging of 
the assemblies into the packaging tubes and from 
the carriers. 
Other details and advantages of the apparatus 

Will be set forth in the description. Which followS. 
In the accompanying dra WingS: 
Figure 1 is a Side elevation of one embodiment 

Of the invention; 
Fig. 2 is a plan view of the machine of Fig. ; 
Fig. 3 is a longitudinal Sectional view through 

said machine, on line 3-3 of Fig. 5; 
Fig. 4 is a rear end elevation of the machine; 
Fig. 5 is a transverse Vertical Sectional view 

upon line 5-5 of Fig. 3; 
Fig. 6 is a view partly in Section and partly in 

front elevation of one of the carriers, showing the 
same associated with the elements employed at 
the filling station where the folded wires and 
detonators are initially placed in Said carriers by 
hand; 

Fig. 7 is a transverse Vertical Sectional view 
upon line - of Fig. 6: 

Fig. 8 is a perspective view of one of the 
detonators and its associated leg wires before the 
leg Wires are folded about the detonator and 
thrust into one of the compartments of the car 
r1er 

Fig. 9 is a detail plan view of the carrier guide 
ways of the machine, illustrating means for pre 
venting the setting in Operation of the machine 
until a carrier is in place; 

Fig. 10 is a vertical sectional view on line 
G-O of Fig. 9; 
Fig. 11 is a fragmentary plan view of the guide 

bar of Fig. 7; 
Fig. 12 is an enlarged view of the die and 

form of tamp which may be employed; 
Fig. 12A is an end view of the tamp of Fig. 2; 
Fig. 13 is a vertical sectional view through a 

pair of the vibrator plates on line 3-3 of 
Fig. 14; W 

Fig. 14 is an enlarged transverse sectional view 
through the magazine and feed plates as illus 
trated at the left-hand end of Fig. 3; 

Fig. 15 is a detailed perspective view of a por 
tion of the assembled feed table; 

Fig. 16 is a detailed front view of a portion o 
a filler plate, hereinafter described; 

Fig. 16A is a vertical sectional view of the filler 
plate; 

Fig. 17 is a vertical sectional view through an 
assembly wherein the tube is shorter than the 
folded wires, showing the associatcd feed table, 
and 

Fig. 18 is a partially horizontal sectional view 
of the tube of Fig. 17. 
As previously stated, the first operation takes 

place at a station removed from the machine of 
Figs. 1 to 5. Af, this station, which may be termed 
the filling station, brackets 5 (Fig. 7), carrying 

One 

guide bar 6, are arranged to receive and support. 
the carriers to be filled. One of these carriers is 
clearly illustrated in Fig. 6, and by reference to 
that figure it will be seen that each carrier con 
prises a pair of plates and 8 which are tied 
together by a row of tubes 9 which pass through 
said plates and have their ends spun out to hold 
them in place in said plates. These tubes consti 
tute the receiving compartments for the detonator 
assemblies comprising the dictonator D and leg 
wires W, see Fig. 8. In a machine which I have 
employed, there are twenty-seven tubes to each 

2,40,748 
carrier, twenty-five of which serve as detonator 
assembly receiving conapartments while the pair 
of tubes at the ends are utilized for the reception 
of dowel pins, hereinafter described, by which the 
Carriers are locked against accidental movement 
and properly aligned with other machine parts 
when the detonator assemblies are being forced 
out of these compartments and into their packag 
ing tubes. These two end tubes are surrounded 
by tubular rubber bumpers to prevent damage 
to other parts or any metal contact between 
the carriers while they are being handled or are 
traveling end to end on their transporting con 
veyors. In Fig. 7 have illustrated one of the 
detonator assemblies partially thrust into the car 
rier and it will be seen that the guide bar 5 has 
a plurality of tapering guide recesses 8 . (see Figs. 
6, 7 and 11) which serve initially to constrict the 
wire loops about the detonator as said detonator 
and loops are thrust downwardly through the 
guide bar. It Will be understood that there is 
one of these guide recesses for each of the 
tubes 9 which constitute detonator assembly re 
ceiving compartments. I preferably elongate the 
recesses toward their outer end portions so 
that these recesses do not present circular conical 
recesses at all points, but upon the contrary are 
of oval formation at their outer ends but taper 
to true circles , see Fig. 11, immediately above 
the bottom face of guide bar 6. However, true 
frusto-conical recesses may be employed, if de 
sired. After a group of the detonator assemblies 
has been charged into a carrier, said carrier is 
placed upon One flight of a conveyor leading to 
the machine of Figs. 1, 2 and 3. In practice, one 
fight of the conveyor conducts the filled carriers 
to the machine while the other and return flight 
of the conveyor conducts the emptied carriers 
from the machine back to the filling station. 
The Conveyor has not been shown since it consti 
tutes no part of the present invention. It suffices 
to say that when a carrier reaches the machine it 
is removed by hand from the conveyor and placed 
upon a table, indicated at T in Fig. 2. This table 
is provided with a guide rail R by which the filled 
carrier, indicated as a whole by S, may be guided 
into place upon its seat in the machine, said ma 
chine comprising spaced bars 2 and 3 having 
depressed ways 6. The carriers slide upon these 
Ways and lie between the bars 2 and 3. 
The power for operating the machine is derived 

from any suitable prime mover, such as an elec 
tric motor 5. This motor drives through a belt 
or equivalent device 6 to a pulley 7 upon trans 
verse shaft 8. This shaft in turn drives through 
thc bevel gearing f9 to a longitudinally extending 
shaft 20. Shaft f8 also drives through spur pin 
ion 2 and gear 22 to the main transverse drive 
shaft 23. Cams 24, mounted upon the outer end 
portions of shaft 23, carry integral crank portions 
25. Longitudinally extending connecting rods 26 
are engaged with these crank portions and with 
the bearing pins 27 of a reciprocatory crosshead 
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28. The gear 22 is not keyed upon the shaft 23, . 
but upon the contrary is connected to said shaft 
from time to time through the medium of a 
conventional type of friction, single-revolution 
clutch indicated at 28. I prefer to employ a 
friction, single revolution clutch because of the 
smoothness of action of the same. This smooth 
action insures against shock or jar so objection 
able about explosives. Single revolution clutches 
have acquired a distinct status in the art arad any 
suitable type may be employed. It is sufficient to 

65 

70 

say that clutches of this type function to connect as 
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2,140,746 
a driving to a driven part in such manner that 
after the driven part has made one revolution 
under the influence of the driving part, the two 
parts are automatically disengaged. 
The operating rod 29 of the clutch passes 

through a bracket 30 which depends from the 
fixed bed 3, said bed being in turn secured to 
the main frame 32 of the machine. A spring 33 
bears between the bracket 30 and a washer and 
nut 38 upon rod 29. A second nut 35 on the 
rod limits its movement toward the right. The 
operating rod 29 also passes freely through a 
depending bracket 36, said bracket being car 
ried by the transverse bar 39 of a carriage which 
comprises a pair of longitudinally extending 
racks 38. The teeth of this rack engage gear 
wheels 39 fixed to shaft 30. This shaft causes 
the gear wheels to move in unison and main 
tains the racks 38 in properly aligned relation. 
The carriage of which the racks 38 constitute a 
part, also comprises, at the forward ends of Said 
racks, a metallic plate 4 which extends across 
the top of the machine and constitutes a barri 
cade. This barricade overlies the carrier during 
the forcing of the detonator assemblies there- . 
from and consequently protects the operator of 
the machine from accidental injury if any of Said 
detonators, through undue sensitivity or for any 
other reason, should be exploded during Such 
forcing operation. Therefore, the term "blast 
proof' is intended to distinguish the barricade 
$ from a mere guard or grid such as is used in 
many types of automatic machines to prevent 
the operator from placing his hands in position 
to be injured by the mechanism. The blast-proof 
barricade of this invention is one which prevents 
the blowing out of explosive gases from the work 
being handled, beyond the confines of the ma 
chine. 
one of the gears 39, see Fig. 5, is a Smaller 
gear 42, the teeth of which mesh with rack teeth 
43 of a rack bar 48, said rack bar being Secured 
to and moving with cross head 28. A hand lever 
45 is pivoted at 46 to one of the gears 39 and 
is thrust inwardly by the action of a spring 4, 
said spring acting between a stop nut and washer 
48 upon the outer end of an extension of shaft 
40 and a washer 49, the latter in turn bearing 
against lever 45. A lock pin 50, pivotally con 
nected to lever 45, passes through an opening of 
the gear 39 and enters an opening 5 of gear 42. 
This is the position of the parts when the ma 
chine is at rest. After a carrier has been slipped 
laterally into the machine and properly posi 
tioned upon the ways 4, the machine is set in 
operation by the operator who grasps the hand 
lever 45 and withdraws the pin 50 from Opening 
5. Thereupon gears 39 start to rotate clockwise 
in Fig. 3, such rotation being under the influence 
of the rack bars 38 and said rack bars and their 
associated parts, in turn, being actuated by a 
weight 52 and cable 53, the latter being con 
nected to the bracket 36 of the carriage, of which 
the rack bars 38 constitute a part. However, 
this movement of rack bars 38 and gears 39 is 
not partaken of by gear 42, which remains sta 
tionary. This gear remains stationary because 
it is meshed with rack bar 44, and this rack bar 
is in effect a part of the crosshead 28 which, at 
this time, is stationary. The initial movement 
of the parts described, under the influence of 
weight 52 projects a pair of dowel pins 54, (Figs. 
2 and 3) through the outer end tubes of the car 
rier, thereby locking the carrier in place and 
properly aligning it with the remainder of the 

Loosely mounted upon the hub 39 of 

3 
mechanism. As soon as the gears 39 begin to 
move, as described, the pin 50 is carried out of 
alignment with the hole 5, so that even though 
the Operator releases the handle, movement of 
Said gears Will continue to the proper degree. 
In addition to projecting the dowel pins through 
the carrier, forward movement of the rack bars 
38 carries the barricade 4f forwardly and to pro 
tecting position over the carrier S. Forward 
movement of the rack bars 38 continues until 
the bracket 36 strikes the stop 34 and trips the 
single-revolution clutch. Thereupon, the cams 
24 act through rollers 55 upon slidable side bars 
56 to actuate a feed table 57, hereinafter de 
scribed, to thrust a row of, preferably pasteboard, 
Containing tubest forwardly, So that their inner 
ends are seated in the mouths 59 of constricting 
dies 60, there being a row of the latter formed 
in the bar 3. The movement of the feed table 
57 inwardly is against the tension of springs 6 
which serve to hold the rollers 55 into engage 
ment with the cams, said Springs being adjustably 
connected to the side bars 56 by adjusting screw 
62 and to a slide-bearing bracket at 63. When 
the crosshead 28 moves forward under the in 
fluence of the connecting rods 26, tamps or 
plungers 64 enter the rear ends of the tubular 
compartments of the carrier and forcibly thrust 
the detonator assemblies out of said tubes through 
the constricting dies 60 and into the tubular 
containers t. 
By referring to Fig. 12, it will be seen that the 
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dies taper from the carrier toward the tubes t, 
So that as the detonator assemblies are thrust 
therethrough, the wires are additionally con 
stricted about the detonators. Therefore, when 
these assemblies are finally delivered into the 
pasteboard tubes t, they will, under their own 
tendency to spring back to their former condi 
tion, engage the interiors of the containers with 
sufficient friction to insure against the accidental 
slipping of the assemblies from these paper tubes. 
Further, this firm compression of the wires as 
sures that they will maintain their position until 
the time of use arrives, it being understood that 

35 . 
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in the looping of these wires they are designedly 
folded so that they may be quickly drawn out to 
straight line formation without tangling. Dur 
ing the forward movement of rack bar 44 with 
the crosshead, gear 42 is caused to travel clock 
wise in Fig. 3 until its hole 5 again aligns with 
pin 59, at which time pin 50 is caused to Snap 
into said opening under the influence of Spring 
47. In other words, gear 42 travels around and 
picks up gear 39 under the action of the pin 50 
so that when the crosshead begins its return 
movement, rack bar 44 will move gear 42 counter 
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clockwise and this will, in turn, carry the gears 
39 back to their original position preparatory to 
repeating the operation. This return movement 
also returns rack 38, barricade 3 and dowels 
64 to starting position. Movement of the cross 
head to the right, and consequently movement of 
the gears 39, ceases when the single-revolution 
clutch throws out at the end of its cycle of op 
eration. 
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The magazine or hopper in which the con 
tainer tubest are located comprises the rear and 
front walls 65 and 66. This magazine is prefer 
ably closed by a hinged cover 67. A gate 68, con 
stituting part of the front wall of the hopper, is 
mounted upon hinges indicated at 69 and is kept 
closed by the action of a weight 70. By lifting 
this weight, the gate may be opened for purposes 

70 

of inspection, loosening jammed tubes, etc. For is 
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automatically ranking the tubes in a plurality of 
Vertical rows, provide a Series of viorating sepa 
rating plates A. These separator plates are 
hingedly mounted at their lower ends upon pivot 
rods 22, and at their upper ends they are con 
nected, as indicated at 73, with longitudinally re 
ciprocatory bars A). These bars are pivotally 
Connected at 5 to a vertical rock ever 6 the 
latter being pivoted intermediate its ends at 
to a bracket 23. The lower end of the rock ever 
6 is moved back and forth by a connecting rod 
9. Connecting rod 79 is moved back and forth 
end Wise by its engagement with an eccentric or 
Crank 3 upon the rear end of shaft 2GB. As the 
plates are vibrated back and forth, they work 
the tubes it downwardly in a plurality of ver 
tical rows, and the lowermost tubes of the roys 
or ranks come to rest upon the feed table. 

This feed table comprises a lower plate 86, the 
forward portion of which is provided with a 
Series of upwardly projecting spaced strips 32 
Which form pockets between then for the tubes 
and Which serve to Space the tubes properly and 
to align them with the mouths 59 of the dies (39. 
A second plate 83 is engaged by bolts & which 
pass through slots 35 of plate 8A. The forward 
edge of the plate 33 is provided with a series of 
fingers 86 which enter between the upstanding 
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projections 82 and constitute stops for the rear 
ends of the tubes it to hold the tubes against the 
thrust of the tamps as the detonator assemblies 
are forced into said tubes. The adjustment pro 
vided by the bolts 34 and the slots 85 makes it 
pOSsible to adjust the plate 83 to adapt the 
pockets between the projections 82 to receive 
paper tubes of varying lengths. The plate 83 
is supported by the plate 8?, and the plate 3A in 
turn is carried by and moves with the side 
bars 56. 
The throw of the parts and the shape of the 

cams 24 is such that at the completion of any 
cycle of operation, the feed table has been moved 
forwardly to project a row of the tubest a slight 
distance beyond the magazine and far enough 
to permit the operator to inspect the row of tubes 
to see that a complete row is in place and that 
none of the tubes are torn or bent Out of cir 
cular formation. This is the position of the parts 
in Fig. 14. Then when the machine is again 
set in operation, the tubes are moved forward 
to engage the mouths 59 of the dies 60 in the 
manner hereinbefore described. 
At the completion of the forward movement of 

the feed table, a swinging gate 86, which is 
pivoted at 87 to the front wall of the magazine, 
drops to vertical position, and its lower edge en 
gages behind the ends of the row of tubes. When 
the feed table moves rearwardly, in the continued 
operation of the cams 24 and springs 6, this 
gate acts to thrust the filled tubes from the table, 
and they fall upon the upper flight 88 of a 
transversely disposed conveyor, by which the 
filled tubes are conducted transversely of the 
machine and to any desired point. The conveyor 
is driven from shaft 20 through the medium of 
pinion 89 (Fig. 4) which meshes with gear 90 

cated at 9. 
The filler plate illustrated in Fig. 16 is, as its 

name indicates, a mere filling medium for re 
ducing the effective width of the magazine when 
desired. The lower edge of this plate 92 is slotted 
to fit over the vibratory plates so that the legs 93 
of the filler plate, which lie between the slots 94, 
project downwardly between the filler plates and 

A& 2,140,746 

reduce the effective width of the magazine at the 
point occupied by the vioratory plates, the upper 
portion of the filler strip in like manner restrict 
ing the effective width of the magazine. The 
purpose of thus restricting the width of the aga 
zine is to make it possible to adapt the machine 
of the present invention to handle tubes it of 
Waying engths. 
Some users of the individually packaged deto 

nators herein described desire the assemblies to 
be so packaged that while the detonators then 
selves lie within the tubes i, the Wires are per 
Initted to extend beyond the ends of the tubes. 

In the structure of the McFarland patent, the 
tube was weakened at its center to permit it to be 
readily broken, so that the opposite halves of the 
tube could be easily pulled lengthwise from the 
detonator. However, it has been found that 
many miners, instead of breaking the tube, push 
the detonator assemblies endwise therefrom and 
throw the unbroken tubes on the ground. Where 
the Wire loops are co-extensive in lengta with 
the tube and consequently the wires do not pro 
ject beyond the tube, there is no Way for a person 
to tell, at a glance, whether a tube lying on the 
ground is an empty and harneSS tube or One ac 
cidentally dropped and containing a live deto 
nator, dangerous to tread upon. The machine 
of the present invention is easily adaptable to 
the handling of shorter tubes and to the packag 
ing of the detonator assemblies in these shorter 
tubes, with the wires projecting from the ends of 
Said tubeS. 
Such an arrangement is illustrated in Figs. 17 

and 18. Here the finger 36 of the feed table 
engages the rear end of a tube it, materially 
shorter than the wires of the detonator assembly, 
but preferably at least as long as the detonator 
indicated at d. When this arrangement is used, 
the movement of the parts is such that the tubes 
are moved into engagement with the mouths 
59 of the dies 60, in the manner previously de 
scribed, and the tamps force the assemblies into 
the tubes as they start for Ward. 

However, when the assemblies have been forced 
into the tubes to about the position illustrated in 
Fig. 17, the table is quickly retracted from be 
neath the assemblies and tubes, leaving these 
assemblies held by those portions of the wires 
which are still in the dies. 
continue to move forward, these portions are 
thrust out of the dies, and the filled tubes fall 
upon the conveyor 88, in the manner previously 
described. It will be apparent that the change 
necessary to effect the foregoing result is a very 
simple one, consisting merely of a change in the 
shape of the cams 24. The finger 86 is re 
cessed as indicated at 86b for the reception of 
the projecting ends of the wire loops, and this 
finger is provided with a funnel mouth 86 and 
a shoulder 86, the funnel mouth guiding the. 
tube to its seating against the shoulder. 
In actual practice, certain of the parts of the 

machine are made of brass and others are made 
of aluminum. No attempt has been made to in 
dicate the particular materials employed, be 
cause it is manifest that this is merely a matter 
of choice upon the part of the engineer. . It is 
Common practice in explosives-packaging na 
chines to utilize non-sparking materials in those 
places where a blow or friction night result in the 
Creation of a Spark Such as Would cause an ex 
plosion. It will therefore be understood that I 
contemplate employing non-sparking materials 
wherever good judgment dictates. 

Then as the tamps 
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Referring now to Fig. 12, it will be seen that 

the tamps, which have heretofore been referred 
to in a general way by the reference character 
64, comprise a plurality of resilient fingers 64a, 
the free ends of which close in behind the head 
64 of a bolt-like ram 64e, as the respective tamps 
move into the constricted portions of the dies 
60. Since there are twenty-five of the tamps 
and twenty-five of the tubes of the carrier which 
receive detonator assemblies, it follows that each 
forward stroke of the crosshead results in pack 
aging twenty-five of the detonators in their con 
taining tubes it, and that this object is accom 
plished with no danger whatever to the operator. 

It is desired to stress the fact that there would 
be considerable danger in manually placing the 
Wires and detonators in a funnel and forcing 
then through a restricted opening by a plunger 
into a containing tube. Such action would in 
Wolve the possibility of friction between the 
matchheads and the sulphur of the detonators 
should one of the matchheads be a little loose, 
and might result in a fatal explosion. Under my 
proposed method, the hand packing of the deto 
nator and its leg wires into the carrier, as pro 
posed in Fig. 7, is a safe and easy task, because 
this much of the operation can be carried out 
with the parts under so little constrictive pressure 
as to involve no danger, while the subsequent 
Operation of forcing the detonator assemblies 
from the carrier into their packaging tubes takes 
place under such conditions that the operator 
is protected even if an explosion should occur. 
The term carrier as used in the appended 
claims is to be construed to mean an element 
Within which the assemblies are temporarily 
placed and not the final packages in which they 
are delivered for use. w 
The shanks 66 of the tamps carry collars 648 

and 64h, which lie respectively in front of and 
behind the transverse member 288 of the cross 
head, SO that the tamps are caused to partake of 
the movement of the crosshead. However, the 
collars 648 are preferably secured upon the shanks 
66 by means of shear pins, so that if by reason 
of any binding or stoppage of a detonator as 
sembly in its tube undue pressure should be 
created, the shear pin will shear of and permit 
additional forward movement of the crosshead 
without carrying that particular tamp with it. 

It is desirable to provide means to prevent the 
machine from being set in operation until a car 
rier has been so positioned therein that no dis 
astrous results would follow premature or unin 

Such an ar 
rangement is illustrated in Fig. 9, where it will be 
seen that dispose upon the ways f(, along which 
the carrier slides to its position of rest, a spool 
like roller 97. When the carrier is not in posi 
tion, the roller. 97 rolls down the inclined track 
way 98 to a position where it lies in the path of 
One of the dowels 54. 

Therefore, even though the operator might at 
this time move the operating handle to withdraw 
pin 50 from opening 5, the weight 52 could not 
move the racks 38 and the dowels 54 forwardly, 
because the dowels of Fig. 9 would merely come 
to a position of rest against roller 97. This in 
turn would prevent bracket 36 from moving far 
enough to trip the single-revolution clutch. 

However, the act of sliding the carrier into 
place pushes the roller aside and permits the 
end tubes of the carrier to be brought into align 
ment with the dOWels. After. this, the machine 
may be operated as previously described. 

S 
While the elements shown and described are 

adapted to serve the purposes sought in a facile, 
economical and efficient Way, it is to be under 
stood that the invention is not limited to the 
precise arrangement shown, because it is appar 
ent that the principles involved may, by skilled 
mechanics, be embcdied in many different forms. 
Consequently, it is to be understood that the in 
vention includes within its purview whatever 
changes fairly come within either the terms or 
the spirit of the appended claims. 

Having described my invention, what I claim 
1S 

1. A machine of the character described, con 
prising in combination a supporting frame which 
includes a fixed, horizontal frame member, a 
crosshead slidably mounted with respect to Said 
frame member, a plurality of tamps carried by 
said crosshead, a row of dies tapered to com 
press blasting cap assemblies thrust through 
them, a carrier Seat formed between said dies and 
the tamps upon the franae, a bodily removable 
carrier comprising a group of tubes shaped and 
dimensioned to receive detonator assemblies 
which align with said dies when the carrier is 
placed upon its seat and uniting means for Said 
tubes, a magazine shaped and dimensioned to re 
ceive open ended container tubes and having an 
open bottsom, a feed table upon which the lower 
most tubes are received, means for moving the 
table to and from the dies, means upon the table 
for engaging the rear ends of the tubes to Sup 
port them against the rear thrust of the tamps, 
and means engaging said tubes and holding them 
against rearward movement with the table Where 
by the tubes are discharged from the table upon 
rearward movement of the latter. 

2. A structure as recited in claim 1, in con 
bination with a blast-proof barricade, a recipro 
catory part by which the barricade is carried, 
forward movement of said part moving the barri 
cade to protective position with respect to the 
carrier, power means for actuating the cross 
head and tamps, and means movable with the 
crosshead for restoring the barricade-carrying 
part to its original position upon movement of 
the crosshead away from the carrier. 

3. A machine of the character described, com 
prising a row of dies extending transversely Of 
the machine, a carrier seat rearwardly of said 
dies, a removable carrier comprising a plurality 
of compartments shaped and dimensioned to re 
ceive detonator assemblies which align with said 
dies when the carrier is properly positioned upon 
its seat, a feed table movable toward and from 
the dies and adapted to bring a row of container 
tubes into engagement with the mouths of said 
dies, a source of power, a main drive shaft, a 
single-revolution clutch constituting a connec 
tion between the source of power and the main 
drive shaft, means actuated from the main drive 
shaft for imparting movement to the feed table, 
a reciprocatory crosshead, a group of tamps car 
ried thereby adapted to be projected by Said croSS 
head through the compartments of the carrier 
to force blasting cap assemblies therefrom and 
through the said dies and into the container 
tubes, a reciprocatory carriage, a blast-proof bar 
ricade carried by said carriage and movable in 
the forward movement of said carriage to pro 
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being shaped and dimensioned to protect the op 
erator from the effects of detonator explosions in 
the machine, means carried by said carriage for 
tripping the single-revolution clutch, and means s 
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independent of the source of power for moving 
Said carriage When the same is released, 

4. A structure as recited in claim 3, wherein 
Said independent means for actuating the carriage 
Comprises a Weight. 

5. A machine of the character described com 
prising a fixed horizontal frame member, a car 
rier seat thereon, a row of dies extending across 
the forward side of the carrier seat and a row of 
tamp guides extending across the rear side of the 
carrier seat, a carrier comprising a row of tubur 
lar members, a crosshead mounted to reciprocate 
toward and from the carrier, a group of tamps 
carried by the crosshead and operable by the 
crosshead through the tubes of the carrier and 
through said dies, means for advancing container 
tubes in rows toward the mouths of Said dies, a 
carriage mounted to reciprocate longitudinally 
with respect to the carrier and comprising a bar 
ricade shaped and dimensioned to protect the 
operator from the effect of explosions in the 
machine, a rack along each of its sides and a 
connecting transverse part, a source of power, a 
main drive shaft, a single-revolution clutch Con 
stituting a connection between the Source of 
power and the main drive shaft, connections be 
tWeen the main drive shaft and the CrOSShead, 
a trip member for the single revolution clutch, 
and means carried by the barricade carrying car 
riage for engaging said member to trip the clutch 
toward the completion of the movement of the 
barricade to protective position, means independ 
ent of the source of power tending to move the 
carriage toward the carrier, gear. Wheels engaged 
with the racks of said carriage, a second gear 
wheel mounted in proximity to one of the first 
named gear wheels, a rack With Which the last 
named gear Wheel meshes, Said rack being nov 
able with the crosshead, and manually operable 
interlocking means between the last named gear 
wheel and the gear wheel with which it is a S 
sociated, release of said interlocking means by 
the operator permitting the carriage to move 
independently of the power means to move the 
barricade to protective position and to trip the 
clutch, said interlocking means being so con 
structed that when the gear wheel which meshes 
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with the rack of the crosshead is turned by the 
forward travel of the crosshead, said interlocking 
means will again engage, so that upon the re 
turn travel of the crosshead, the carriage and 
barricade will be restored to their initial position. 

6. A structure as recited in claim 5, in combi 
nation with dowels, carried by the said carriage, 
which traverse the said carrier to align the same 
upon the forward movement of the barricade 
carrying carriage. - 

7. In a machine of the character described, the 
combination with a barricade and dowel carrying 
carriage, of gravity means tending to move said 
carriage in one direction, a power-driven Cross 
head and tamps carried thereby, juxtaposed rota 
tive members, one of which is movable under the 
influence of the movement of the crosshead and 
the other of which is movable under the influence 
of said carriage, and a manually-operable latch 
for connecting said rotative members. 

8. A machine of the character described, com 
prising a source of power, a main drive shaft, a 
countershaft driven by the source of power, con 
nections between the countershaft and the main 
drive shaft including a single-revolution clutch, 
a longitudinally-extending shaft and gearing by 
which the latter shaft is driven from the coun 

as tershaft, a conveyor driven from the longitudi 
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nally extending shaft and extending transversely 
of the machine, a plurality of fixed dies adapted 
to diametrically constrict detonator assemblies 
thrust through them, a magazine, a feed table 
movable back and forth beneath the magazine 
and over said conveyor, said feed table compris 
ing means for engaging the rear ends of tubes 
delivered from the botton of the magazine to 
thrust said tubes toward said dies, means for 
restraining said tubes upon reverse movement of 
the feed table to cause the tubes to be thrust 
from the feed table and deposited upon Said con 
veyor, and members operable under the influence 
of the main drive shaft to thrust blasting cap 
assemblies through said dies and into Said tubes, 

9. A structure as recited in claim 8 wherein the 
means for thrusting the blasting cap assemblies . 
through said dies includes a plurality of tamps, a 
crosshead by which the tamps are carried, Con 
nections between the crosshead and the main 
drive shaft, a weight-operated carriage, and a 
blast-proof barricade carried by said carriage. 

10. A structure as recited in claim 8 wherein 
the means for thrusting the blasting cap assen 
blies through said dies includes a plurality of 
tamps, a crosshead by which the tamps are Carr 
ried, connections between the crosshead and the 
main drive shaft, a weight operated carriage, a 
blast-proof barricade carried by said carriage, 
dowels carried by the Weight operated carriage, 
and a carrier adapted to be traversed by said 
dowels and comprising a plurality of assembly 
receiving compartments aligned by said dowels 
With the said dies. 

11. A machine of the character described corn 
prising a carrier, a movable carriage, a blast 
proof barricade carried by said carriage, a clutch 
controlled by the movement of said carriage, 
dowels for traversing the carrier, said dowels be 
ing carried by said carriage, a control element 
for the machine, set in operation by movement 
of said carriage, and members movable out of 
the path of the doWells by the act of placing the 
carrier in the machine, which members, by pre 
venting forward movement of the dowels, prevent 
the setting of the machine into operation until a 
carrier has been properly Seated in the machine, 
said carrier being provided with openings through 
Which the doWeis may pass to permit movement 
of the carriage after the carrier has been properly 
positioned. 

12. A machine of the character described con 
prising a carrier bodily removable from the na 
chine and shaped to receive a blasting cap as 
Sembly comprising a bundle of longitudinally 
folded wires and a blasting cap nested therein, a 
tamp operative through said carrier to thrust the 
blasting cap assembly endwise therefrom, a cone 
stricting die associated with said carrier, means 
for feeding a packaging tube to that side of the 
die opposite the carrier, the die exerting constrict 
ing action upon the blasting cap assembly as said 
assembly is thrust through the die and into said 
tube, a blast-proof barricade, a positioning means 
for the carrier, a control member, power means 
for actuating the tamp, and means of restricted 
power independent of the power means, operable 
upon movement of the control member, for mov. . 
ing the barricade to protective position and for 
actuating the carrier positioning member. 

13. A machine of the character described, com 
prising a row of dies extending transversely of the 
machine, a carrier seat rearwardly of said dies, a 
renovable carrier comprising a plurality of com 
partments shaped and dimensioned to receive 
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When the carrier is properly positioned upon its 
seat, a feed table movable toward and from the 
dies and adapted to bring a row of container tubes 
into engagement with the mouths of said dies, a 
Source of power, a main drive shaft, a single 
revolution clutch constituting a connection be 
tween the source of power and the main drive 
shaft, means actuated from the main drive shaft 
for imparting movement to the feed table, a re 
ciprocatory crosshead, a group of tamps carried 
thereby adapted to be projected by said cross 
head through the compartments of the carrier to 
force blasting cap assemblies therefrom and 
through the said dies and into the container tubes, 
a reciprocatory carriage, a blast-proof barricade 
Carried by Said carriage and movable in the for 
ward movement of said carriage to protective po 
sition over the carrier, said barricade being shaped 
and dimensioned to protect the operator from the 
effects of detonator explosions in the machine, 
means carried by Said carriage for tripping the 
single revolution clutch, means independent of 
the source of power for moving said carriage when 
the same is released, interlocking means between 
the crosshead and the carriage, manually oper 
able means for controlling said interlocking 
means, initial operation of said manually operable 
means releasing the carriage to permit it to move 
independently of the source of power to carry its 
barricade to protective position, movement of 
said carriage acting after the barricade has been 
so positioned in protective position to set the 
crosshead in Operation under the influence of the 
power means. y 

14. A machine of the character described com 
prising a row of dies extending transversely of the 
machine, a carrier seat rearwardly of said dies, a 
removable carrier comprising a plurality of com 
partments, shaped and dimensioned to receive 
detonator assemblies, which align with said dies 
when the carrier is properly positioned upon its 
seat, a feed table movable toward and from the 
dies and adapted to bring a row of container tubes 
into engagement with the mouths of said dies, a. 
source of power, a main drive shaft, a single revo 
lution clutch constituting a connection between 
the source of power and the main drive shaft, 
means actuated from the main drive shaft for 
imparting movement to the feed table, a recipro 
catory crosshead, a group of tamps carried there 
by adapted to be projected by said crosshead 
through the compartments of the carrier to force 
blasting cap assemblies therefrom and through 
the said dies and into the container tubes, a re 
ciprocatory carriage, a blast-proof barricade car 
ried by said carriage and movable in the forward 
movement of said carriage to protective position 
over the carrier, said barricade being shaped and 
dimensioned to protect the operator from the 
effects of detonator explosions in the machine, 
means carried by said carriage for tripping the 
single revolution clutch, means independent of 
the source of power for moving said carriage 
when the same is released, interlocking, means 
between the cross head and the carriage, manual 
ly operable means for controlling said interlock 
ing means, initial operation of said manually 
operable means releasing the carriage to permit it 
to move independently of the source of power to 
carry its barricade to protective position, move 
ment of said carriage acting after the barricade 
has been so positioned in protective position to 
set the crosshead in operation under the influence 
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of the power means, and carrier positioning and 
locking means carried by said carriage and mov 
able to carrier engaging position as said carriage 
moves the barricade to protective position. 

15. A machine of the character described com 
prising a magazine, a feed table reciprocable be 
neath said magazine, pockets upon said table 
adapted to receive tubes to be filled from said 
magazine, Said pockets aligning with the maga 
Zine when the table is in retracted position, a 
filling means for said tubes associated with the 
magazine, said table moving the tubes toward 
falling position upon its forward movement, and 
means for imparting forward movement to said 
table in a two-step movement with an intermedi 
ate period of dwell, whereby said tubes are in 
itially projected beyond the magazine and stopped 
for inspection and are then caused to resume for 
Ward movement toward filling position. 

16. A machine of the character described com 
prising a frame having a seat and a bodily re 
movable carrier, said carrier being shaped to fit 
upon said seat and including a row of open-ended 
compartments which, when the carrier is in place, 
extend acroSS Said machine, said compartments 
being so dimensioned that each is adapted to re 
ceive a detonator assembly consisting of a group 
of longitudinally folded leg wire loops and a det 
onator nested therein, said machine frame 
carrying a row of constricting dies aligned with 
the compartments of the carrier when the carrier 
is in position in the machine, said carrier being 
bodily removable from said machine for the 
charging of the detonator assemblies thereinto 
at another point, tube feeding means for moving 
a group of open-ended packaging tubes endwise 
against the discharge sides of said dies, a group 
of tamps novable through the compartments of 
the carrier for thrusting the detonator assemblies 
therefrom, power means for actuating said tamps 
in unison, a plate-like barricade movable hori 
Zontally along the machine frame and shaped 
when in projected position to overlie all of the 
dies, tamps and tubes, means for moving said bar 
ricade to its projected position over the carrier 
prior to the actuation of said tamps, and means 
movable in synchronism with the barricade and 
coming into operation only after said barricade 
has reached projecting position and near the ter 
mination of its projected movement, for setting 
the power means of the tamps in operation. 

17. A machine for packaging blasting cap as 
semblies comprising a carrier bodily removable 
from the machine to adapt it to be filled at a sep 
arate station and consisting of a group of open 
ended tubes, each of which is shaped and di 
mensioned to receive a detonator assembly com 
prising a bundle of longitudinally folded wire 
loops and a blasting cap associated therewith, a 
row of constricting dies and a seat for the car 
rier so located that when the carrier is seated 
thereon, the tubes of the carrier are aligned with 
the Said dies, a group of tamps operable through 
the tubes of the carrier to force the detonator as 
Semblies from said tubes and through said dies, a 
Support for a row of packaging tubes, within 
which the assemblies are to be packed, and means 
for bringing about relative movement between 
Said Support and the dies, to thereby bring the 
packaging tubes into such juxtaposition to the 
dies that the blasting cap assemblies may be 
thrust by the tamps through the dies into said 
packaging tubes and be constricted by said dies 
in the action of passing therethrough, power 
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means for actuating said tamps, an imperforate 
barricade shaped and dimensioned to cover the 
constricting dies and tamps to protect the oper 
ator from the effects of an exploding detonator, a 
carrier positioning means movable with the bar 
ricade, and means for moving the barricade to 
protective position and thereby moving the car 
rier positioning means to engage and position 
Said carrier, the movement of the carrier position 
ing means and the barricade being independent of 
the power means of the tamps on movement to 
protective position, 

18. A machine for packaging blasting cap as 
semblies, comprising a carrier bodily removable 
from the machine to adapt it to be filled at a sep 
arate station and consisting of a group of open 
ended tubes shaped and dimensioned to receive 
detonator assemblies, a row of constricting dies 
With which the tubes of the carrier are aligned 
when the carrier is seated in the machine, a group 
Of tamps operable through the tubes of the car 
rier to force detonator assemblies from said tubes 
and through said - dies, a support for a row of 
containing tubes within which the assemblies are 
to be packed, and means for bringing about rela 
tive movement between said tubes and the dies to 
bring said tubes into such juxtaposition to the 
dies that the assemblies may be thrust by the 
tamps through the dies into said tubes and, con 
Stricted by Said dies in the act of passing there 
through, said tubes of the carrier being shaped 
and dimensioned to receive blasting cap assen 
blies comprising a bundle of longitudinally folded 
wire and a blasting cap nested therein, the Sup 
port for the containing tubes comprising a lower 
plate having a plurality of upstanding projections 
across its front portion, and an upper plate ad 
justably mounted upon the lower plate, in such 
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position that its forward edge constitutes stop 
portions against which the rear ends of said 
tubes abut. 

19. A machine for packaging blasting cap as 
semblies, comprising a carrier bodily removable 
from the machine to adapt it to be filled at a 
separate station and consisting of a group of 
open-ended tubes shaped and dimensioned to re 
ceive detonator assemblies, a row of constricting 
dies with which the tubes of the carrier are 
aligned when the carrier is seated in the machine, 
a group of tamps operable through the tubes of 
the carrier to force detonator assemblies from 
Said tubes and through said dies, a support for a 
rOW of containing tubes within which the assen 
blies are to be packed, and means for bringing 
about relative movement between said tubes and 
the dies to bring said tubes into such juxtaposi 
tion to the dies that the assemblies may be thrust 
by the tamps through the dies into said tubes and 
constricted by said dies in the act of passing 
therethrough, said tubes of the carrier being 
shaped and dimensioned to receive blasting cap 
assemblies comprising a bundle of longitudinally 
folded wire and a blasting cap nested therein, the 
Supporting means for the containing tubes com 
prising a lower plate having a row of upstanding 
projections across its forward portion, between 
which said tubes are seated, and an upper plate 
adjustably mounted upon the lower plate and 
having a row of fingers, the forward ends of 
which fingers project between said projections 
and constitute abutments against which the rear 
ends of said tubes lie and by which rearward 
movement of said tubes is prevented during the 
thrusting of the blasting cap assemblies through 
the dies and into said tubes. 

DANIEL. D. HUYETT. 
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