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This invention relates generally to metal working; more 
particulary, the invention relates to, the attachment of a 
metal band to a cylindrical metal body without the use 
of fastening devices, one example of the invention being 
the application of aband to the body, of a projectile. 
:An object of this invention is to provide a method and 

apparatus for guickly and expeditiously applying bands 
to shell casings, or other cylindrical bodies. . 
Another object of the invention is to provide a meth ady and apparatus for contracting or compressing ring 

like bands into grooves in cylindrical bodies:bypassing 
a contracting instrument or die cover the bands while they 
sace-supported in registration with the grooves. 
A further object of the invention is to provide tooling 

for carrying out the method outlined above, the tooling 
ibeing, so constructed and gperated; that a minimum of 
wear.or breakage will occur.thus increasing the efficiency 
of the mechanism and the operators. 

... A still further object of the inventionis, to provide 
hand applying tooling having. means for stipporting the 
shells or sofher body against longitudinal movement, other 
smeans: for supporting: a band in registration with the 
groove. in the body, and also against longitudinal move 
nent; and a die. With a tapered opening for contracting 
the band into the groove in the body, the relation of the 
band supporting means and the die being such that after 
the die has compressed the band a part of the distance 
into the groove, it will engage the band supporting means 
said move it away from the band, the die, completing the 
band compressing or contracting operation as it moves 
the band,support, thus preventing either of the pieces of 
sfhe tooling from injuring the other. 

: Another object of the invention is to provide tooling 
ifor-applying bands to cylindrical bodies, the foolinghay 
..ing...a collar-like: support for the bands and a die with 
a tapered opening for compressing the bands into grooves 
in the-bodies, the support for the band being held against 
'movement with sufficient force to allow the band to be 
:-contracted when the band is engaged by the die, ithe 
force being insufficient, however, to prevent; the Support 
from moving, when it is engaged directly by the die. 

. Further objects and advantages of the presentinxention 
still be apparent from the following description, reference 
being had to the accompanying, drawings, wherein a pre 
iferred form of embodiment of: the invention is aclearly 
'shown. m 

;In the drawings: 
Fig. 1 is aiifront elevational view of mechanism: for 

applying bands to:cylindrical bodies formed in accordance 
withithe present invention. 

; Fig. 2; is a side elevational view of the mechanism 
-shown iniFig. i. 
: Figs. 3, 4 and 5;are detail longitudinal sectional views 
gon, an enlarged scale taken through a portion of the 
mechanism showing parts thereof in differents stages of 
iOperation. 

aiig. 6 is also a longitudinal sectional view, showing the 
mechanism: after the last stage of operation has been 
completed. 

Fig. 7 is a diagrammatic view of the hydratic system 
. 

and 2. 
Fig. 8 is assimilar view of the hydratilic system used 

with the secondary or band holding ram of the press 
irrechanism shown in Figs. 1 and 2. 

ies 

'''Fig. 9 is a diagrammatic view of the electric circuit: 

editwith the main ram tsf the press mechanism shown." 

2 
for the motors' used to operate the 'hydraulic puElaps in 
: the systems: shown in Figs. 7 and 8. 

Referring more; particularly, to the drawings, the Elu 
meral 20, designates a press which may be employed to 
carry out the method and operate the banding mecha 
inism of the invention. In this instatee, a hydraulic press 
has been selected for purposes of illustration only and 
is should be, obvious, that of her types...of presses may be 
adapted to the operation as well. The press.20 includes 

0 a modified C-frame 2i having a forwardly projecting 
base portion 22 and a similarly projecting head section 
23, these sections being spaced by a back Section. 24. 
The base, back and head sections.house a reservoir 

25, aimotor 26, a pamp, 27, a relief, valve 28, a control 
valve 29, a power cylinder 30 and conduits. Which con 
nect these: elements, and complete a hydraulic system 3 
which has been diagrammatically illustrated in Fig. 7. 
..This hydraulic systerialis, employed in the operation of 
Eiram 32 which effects the banding of the cylindrical 

S. 
The back section, is: provided with a rearwardly pro 

jecting shelf-like: portion 33 for supporting a motor 34 
used to operate a hydraulic pump 35, see Fig. 8, togen 
erate hydraulic pressure to operate a second power 

25 cylinder 36 disposed in a recess provided in the forwardly 
projecting portion of the base, section of the press. The 
second, power cylinder:36 is equipped With a secondary 
ran 37 used to yieldably hold the bands, for the cylindri 
-calibodies, in the banding position. 
The invention is primarily directed to apparatus in the 

form of tooling actuated by the press 20 to apply bands 
to grooved cylindrical bodies, this tooling or otherwise 
designated apparatus being indicated generally by the 
numeral 38. The tooling 38 includes, a seat member 39 
which is mounted on a plate-40 carried by the base sec 
tion. 22. The seat member 39 is disposed in axial align 
ment with the rams 32 and 37 and is provided for the 
reception and support of a cylindrical body. 41, which in 
this instance has been illustrated as the case of a pro 

40 jectile. The lower end of this case is tapered, as at 42, 
the seat member 39 being similarly formed for the ac 
commodation of the member 41. If the lower end of the 
member 41 should be otherwise, shaped the seat would 
also be modified to conform thereto. 
"The plate 40 is provided with a plurality of openings 

'in which bearing sleeves 43 are disposed, these sleeves 
serving as guides for pins 44 which extend upwardly 
from a crosshead 45, this crosshead being Secured as at 
46 to the upper end of ram 37. The upper... ends of the 

i50 pins 44 are secured to a ring member 47 on which a 
sleeve-like band support 48 is secured by screws or other 
fastening devices 49. This band support is disposed for 
shiding movement around the seat 39 and projects up 
wardly beyond this seat a distance sufficient to hold a 

55 band 50 in registration with an annular groove 51 formed 
in the body 41 disposed in the seat 39. The band is 
supported in this position so that it may be compressed 

... and forced into the groove 51 so that it will become 
: firmly united with the member 41. It is an object of the 
invention to force the band into such firm engagement 
with the body that the band will be immovable relative 
to the body. 
To force: the band into the groove a compressing die, 

indicated generally by the nurneral 52, has been provided; 
65 this compressing: die is carried by a shoe 53 which is 

taouanted:for: sliding movement, on upwardly directed 
guides; 54 carried by: and secured to the plate 40. The 
shoe 53;is secured to the loweriends of rods. 55 the 
aupper:ends of which are secured to a crosshead:56, which 

70 is in turn fixed to the lower end of ram,32. When ram 32 
is reciprocated, the die 52 will be moved toward and 
away from the band support 48 and the seat 39. 
The die.52 is formed with a tapered opening 57 which 

is in axial registration, with the seat 39 and band Support 
is 48 and consequently the shell body 41. As the die moves 

in a downward direction when a shell body and band are 
disposed in the seat, and on the Support. 48, respectively, 
the tapered sides of the opening:57, will engage the band 
and compress the same from all sides toward fhe center 
causing the band to enter the groove 5. The band sup 
port 48 has its exterior wall tapered, similarly to the 
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taper of the opening 57. It will be obvious that in order 
to cause the band to compress and be reduced in diam 
eter it will be necessary to resist longitudinal movement 
of the band in the direction in which the die 52 is moved. 
The band support is, therefore, carried by the ram 37, of 
the lower power cylinder 36 and fluid under pressure is 
supplied to the lower end of this power cylinder to resist 
movement of the ram. It will be noted from Figs. 3 to 6, 
inclusive, that the upper end of the opening in the die 52 
is only slightly greater in diameter than the exterior of 
the body 41. 

If the die 52 is permitted to move downwardly far 
enough relative to the support 48, the latter may be en 
gaged and damaged by the die or in turn cause damage 
to the die. It is, therefore, a feature of the invention to 
cause the support 48 to move in unison with the die after 
the band 50 has been partially compressed into the 
groove 51. To facilitate this operation, the support 48 
is provided with a shoulder 58 which will be engaged 
by the die 52 after the latter has moved a distance suffi 
cient to partially compress the band 50 into the groove 
51, this distance being insufficient to permit the sides 
of the die at the opening 57 to engage the exterior of 

5 

10 

5 

20 

the support 48. After the die 52 engages the shoulder 
58, the band support 48 will be moved by the die away 
from the band 50. The band will be prevented from 
movement longitudinally, however, through engagement 
of the band with the shoulder at the lower side of the 
groove 5. 
the continued compression of the band 50 into the groove 
51 until the band is finally compressed by the smallest 
diameter of the die opening 57. The die is moved rela 
tive to the body 41 until it passes completely beyond the 
band 50. After the die has engaged the shoulder 58 the 
support 48 will move with the die. As has been men 
stioned, the lower power cylinder tends to resist move 
ment of the band support 48. This resistance is Sup 
plied by fluid trapped in the lower end of the power cyl 
inder 36. As shown in the diagrammatic view in Fig. 8, 
cylinder 36 receives fluid from pump 35 through a line 
in which a check valve 59 is positioned. This check 
valve prevents reverse flow of fluid so that when the die 
52 engages the band 50 the latter will be prevented from 
moving and imparting motion to the support 48 and ran 
37. By resisting longitudinal movement of the band, 
while the die 52 is moving, the band will be caused to 
contract and move into the groove 51. After the die 
has engaged shoulder 58, however, the support 48 must 
move with the die. This movement is made possible by 
disposing a relief valve 60 in a line connecting the ends 
of cylinder 36. This relief valve 60 will be set to resist 
fluid flow from the lower to the upper end of the cylinder 
until the pressure on the fluid is in excess of that neces 
sary to resist longitudinal movement of the band by the 
die. 
through the shoulder 58, however, the valve 60 will per 
mit fluid flow and ram 37 and support 48 will move 
downwardly at the same rate as the ram 32. As pre 
viously pointed out, the initial movement of the die 52 
downwardly around the band forces the band partially 
into the groove 51, then, when the die moves the support 
48 away from the band, the bottom wall of the groove 
will support the band against longitudinal movement and 
the continued movement of the die will complete the 
compression of the band into the groove. 

After the die has moved beyond the band the flow of 
fluid to the power cylinder 30 will be reversed causing 
the die to be retracted. Due to the inherent resiliency 
of the material of the band the latter will expand slightly 
after the die has passed beyond it permitting the lower 
edge of the band to engage the top surface of the die and 
be elevated together with the body 41 from the seat 39 
as the die is retracted. The fluid pressure being supplied 
to the power cylinder 36 by the pump 35 will cause the 
band support 48 to move or be returned to its operative 
position as the die 52 is retracted. The parts of the 
mechanism will then be in position for the next succeed 
ing operation. The first step in the operation is the plac 
ing of a band 50 on the support 48; this operation may 
be performed manually or by any other suitable means. 
The next step consists in inserting the body 41 through 
the opening in the die, through the band 50 and support 
48 and into the seat 39. 

Continued movement of the die will cause 

When the die imparts force directly to the ram 37 
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It will be obvious from the foregoing that the seat 39 85 

4. 
is rigidly secured to the forwardly projecting base por 
tion of the press and is immovable. 
Due to the mounting of the band support on the ram 

of the power cylinder 36 the band support is yieldably 
held against longitudinal movement until the shoulder 
on the band support is engaged by the die during its 
movement to compress the band. 

Fig. 5 shows the mechanism immediately after the die 
has engaged the shoulder on the band support and par 
tially withdrawn the support from the band. It will be 
noted from this figure that the band has been partially 
compressed into the groove 51 so that the lower edge of 
the band is in engagement with the lower edge of the 
groove 51. This engagement prevents the band from 
moving longitudinally as the die is moved, consequently, 
the compression of the band into the groove will con 
tinue as the die moves. By this method the life of the 
banding tools or mechanism will be lengthened and the 
banding operation expedited. It will be obvious that the 
mechanism may be modified in many ways without affect 
ing the method. 
To avoid possible jamming and injury to the tooling, 

the electrical circuits for the motors 26 and 34 are ar 
ranged so that the motor 34 for the cylinder 36 is started 
before the other motor. The electrical circuits are shown 
in Fig. 9. It will be seen from this figure that the clos 
ing of manual switch 61 will complete the circuit for 
relay 62 which operates a switch 63 to energize motor 
34. Relay 62 also operates a switch 64 which partially 
controls a circuit for a second relay 65, the latter in turn 
controlling a switch 66 for the motor 26. A second 
manual switch 67 cooperates with switch 64 to control 
the second relay 65. After switches 61 and 67 are no 
mentarily closed, the relays will maintain the circuits 
closed until normally closed switches 68 are operated 
to break the circuits. After the circuits are broken it 
will be necessary to first close switch 61 before the cir 
cuit for motor 26 can be completed by closing switch 67. 

While the form of embodiment of the present inven 
tion as herein disclosed constitutes a preferred form, it 
is to be understood that other forms might be adopted, 
all coming within the scope of the claims which follow. 

I claim: 
1. Apparatus for applying bands to grooved cylindri 

cal bodies comprising a stationary support for a body; 
a second movable support for a band; a die having a 
conical opening guided for movement around the body 
and band to contract the latter into a groove in the body; 
power operated means for yieldably holding the second 
Support against movement; and a second power operated 
means for moving said die to effect the contraction of the 
band, said second power operated means serving to move 
said second support away from the band after said die 
has partially contracted said band. 

2. Apparatus for applying bands to grooved cylindri 
cal bodies comprising a stationary support for one of 
said bodies; a second support surrounding the first and 
holding a band in registration with a groove in a body 
held by the first support; a die having a conical opening 
guided for movement toward and away from said sup 
ports; power operated means tending to resist movement 
of said second support; and a second power operated 
means for moving said die to contract said band into 
the groove in the cylindrical body, said second power 
operated means serving to move said second support 
away from the band after said die has initiated the con 
traction of said band into the groove in said body. 

3. Apparatus for applying bands to grooved cylindri 
cal bodies comprising a stationary support for one of 
said bodies; a second support for holding a band in reg 
istration with a groove in a body, held by the first sup 
port; said second support being movable relative to said 
first support; and a die, with a conical opening guided 
for movement toward and away from said supports, said 
die engaging said second support to transmit movement 
thereto following the initial contraction of the band into 
the groove in the body. 

4. Apparatus for applying bands to grooved cylindri 
cal bodies comprising a stationary support for one of 
said bodies; a second support having a band-receiving 
portion and a shoulder, said band-receiving portion hold 
ing a band in registration with a groove. in a body held 
by the first support; said second support being movable 
relative to said first support; and a die with a conical 
opening guided for movement toward and away from 
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said supports, said die being movable to a position sur 
rounding the band-receiving portion of said second sup 
port and engaging said shoulder prior to the complete 
contraction of the band into the groove. 5. Apparatus for applying bands to grooved cylindri 
cal bodies comprising a stationary support for one of 
said bodies; a sleeve-like supporting member having an 
external shoulder said sleeve-like member being disposed 
in movable telescoping relationship with said stationary 
Support; and a die with a tapered opening disposed for 
telescoping relationship with said sleeve-like member, 
said die engaging said external shoulder after predeter 
mined telescoping movement relative to said sleeve-like 
member. 

6. The method of applying a band to a cylindrical body 
With a groove comprising the steps of supporting the body 
against longitudinal movement; supporting a band around 
the body in registration with the groove with a yieldable 
force of sufficient intensity to resist longitudinal move 
ment; initially partially compressing the band into the 
groove in the body and then simultaneously overpowering 
the yieldable force and completely compressing the band 
into the groove. 

7. The method of applying a band to a cylindrical body 
with a groove comprising the steps of supporting the body 
against longitudinal movement; supporting a band around 
the body in registration with the groove against longi 
tudinal movement; initially partially compressing the band 
into the groove in the body; discontinuing the support of 
the band after it has been partially compressed into the 
groove; and then completely compressing the band into 
the groove. 

8. The method of applying a band to a cylindrical body 
with a groove comprising the steps of supporting the body 
against longitudinal movement; supporting a band around 
the body in registration with the groove and against lon 
gitudinal movement; compressing the band to cause it to 
partially enter the groove; interrupting the support of the 
band; and completely contracting the band into the 
groove. 

9. Apparatus for applying bands to grooved cylindrical 
bodies comprising a stationary support for one of said 
bodies; a second support having a band-receiving portion 
and a shoulder; a fluid pressure operated ram holding said 
second support in position to dispose a band thereon in 
registration with a groove in a body held by said stationary 
support; a band compressing die guided for movement 
toward and away from said supports; and a second fluid 
pressure operated ram carrying said die and moving the 
same to engage and compress said band into the groove 
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6 
in said body, said second ran moving said second support 
away from said band in opposition to the force of said 
first-mentioned ram after said band is partially compressed 
into said groove. 

10. Apparatus for applying bands to grooved cylindri 
cal bodies comprising a stationary support for one of 
Said bodies; a second support having a band-receiving por. 
tion and a shoulder; a fluid pressure operated ram holding 
Said Second support in position to dispose a band thereon 
in registration with a groove in a body held by said sta 
tionary support; a band compressing die guided for move 
inent toward and away from said supports; and a second 
fluid pressure operated ram having a force of predeter 
mined value in excess of said first mentioned ram, said 
Second ran carrying said die and moving the same to 
engage and compress said band into the groove in said 
body, said second ram moving said second support away 
from Said band in opposition to the force of said first 
nientioned ran after said band is partially compressed into 
said groove. 

1. Apparatus for applying bands to grooved cylindri 
cal bodies comprising a pair of opposed rams of different 
capacities; a band diameter reducing die carried by the 
ram with the greater capacity; a band support carried by 
the other ram; and a stationary support for holding a 
grooved body in a position within a band on said band 
Support with the band in registration with a groove in the 
body, advancement of the ram of greater capacity causing 
the die to initially press the band into the groove then 
cause the retraction of the other ram and band support 
and complete the pressing of the band into the groove. 

12. The method of applying a band to a cylindrical 
body with a groove comprising the steps of supporting the 
body against longitudinal movement; supporting against 
longitudinal movement an endless band around the body 
in registration with the groove; initially reducing the 
diameter of the band to cause it to partially enter the 
groove; and simultaneously interrupting the support of the 
band and continuing the reduction of the diameter thereof. 
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