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The present invention relates to a continuous 
head turning machine for work pieces adapted 
particularly for the manufacture of ordnance 
equipment or the like. More particularly, it re 
lates to a continuous head turning machine for 
broaching and other finishing operations upon 
a cartridge casing or other work piece, for ex 
ample, for the application to such casing of the 
usual ejector groove, also, for the final trimming 
on one end of the casing to reduce it to exact 
longitudinal dimensions and for the chamfering 
of Said end. 
One of the principal objects of the invention is 

to provide a machine of this character for the 
rapid quantitative production of cartridge casings 
or the like. This machine is adapted to finish 
as many as 3600 casings or more per hour. 
Another object of the present invention is the 

provision in the machine of a turret carrier 
adapted to carry each shell casing or other Work 
piece in a continuous manner along an orbital 
path Successively through a series of tooling oper 
ations. In such operations broadly, the following 
sequence of operations occur: At a first station I 
the casings or pieces are delivered to a transfer 
nechanism one by one. Between the first sta 
tion I and a Second station II, the cartridge cas 
ings are by injector mechanism injected one by 
one into orbitally moving work holders in the 
turret structure from the transfer mechanism. 
Between station II and a third station III, each 
injected casing or Workpiece and its work holder 
Or chuck, which at the moment is free for longi 
tudinal movement, is properly located in the lon 
gitudinal direction for the purpose of putting the 
Various pCrtions of each work piece or cartridge 
casing in a proper position for the subsequent 
tooling operations thereon. On leaving the third 
station III, each work holder is locked in located 
position against longitudinal displacement. After 
being SO locked on leaving the third station each 
WOrk holder or chuck is coupled to a driving 
means for rotating it on its own axis at high 
Speed (approximately 3600 R. P. M.). The tur 
ret member or carrier then carries or moves each 
rotating chuck in the orbital path successively 
to a fourth station IV. where, simultaneously a 
rotary end Saw or severing means cuts off excess 
of the length of the rear end of each work piece 
Or shell casing passing that station to give the 
particular piece or casing approximately its cor 
rect length. At the same time at this fourth 
Station, the front end of each piece or casing 
arriving there is brought into contact with the 
Starting end of a stationary arcuate groove cut 
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ting or broaching tool which serves to cut the 
annular ejector groove into the external surface 
of each succeeding casing. The arcuate tool eX 
tends substantially through 180° of the orbital 
path travel of the work holders on turret member 
and is stationary. Each of the individual cas 
ings, rapidly rotated in its driven rotary chuck 
or work holder, is moved in the orbital path past 
the stationary arcuate tool to a fifth station W 
located shortly ahead of the end of the arcuate 
tool at a sixth station WI. 
At the fifth station W, a finishing end cut is 

applied by an appropriate tool to the rear end of 
each casing or work piece. This trims each 
casing to its required length. Each trimmed cas 
ing, still being acted upon by the arcuate broach 
ing or cutting tool is then carried to the sixth 
Station WI of the orbital path at the terminal 
end of the said arcuate tool where suitable tools 
are provided that begin operation on the rear 
end of each trimmed work piece or casing to 
provide an internal and external chamfer. These 
chamfering tools operate on said trimmed piece 
or Casing in its travel from the sixth station to 
a Seventh Station VII. Also, in its traverse from 
the Sixth station WI to station WII, a finishing 
groove cut is effected on each trimmed piece or 
casing by a suitable tool acting in each groove 
previously cut by the arcuate broaching tool. 
Each finished piece or casing then is carried to an 
eighth station VIII, wherein ejection of each 
piece Or, casing from its holder or chuck is started, 
The ejection is completed in the traverse from 
the eighth station WIII to a ninth station IX 
Where the ejection operation is completed. 

It is another object of the invention to provide 
novel means effecting the required operations on 
each Casing or Work piece in turn at each of the 
aforementioned Stations as each moves in the or 
bital path described by its work holder. 

Still another object is to provide novel groove 
cutting or broaching means for cutting the re 
quired ejector groove in each of the casings or 
Work pieces during orbital movement of such 
CaSingS. 
A further object is to provide novel means for 

delivering the casings or work pieces to said ma 
Chine and for transfering and injecting them one 
by One to receiving Work holders while the latter 
are in orbital motion. - 

Still a further object is to provide novel means 
in Said machine for locating the injected casings 
or Work pieces properly with their work holders 
While Orbital movement of said work holders is 
maintained. 
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Yet another object is to provide novel means 
in said machine for finishing the required groove 
cut into each casing or work piece while orbital 
motion of Such casings or Work pieces continues. 
A further object is to provide means in said 

machine for ejecting finished casings or Work 
pieces from their holders while orbital motion of 
the latter continues. 
An additional object is to provide testing means 

arranged at various of the stations, and Safety 
controls in conjunction with operating parts of 
the machine to prevent its operation either in 
the event of improper location of a work piece 
or casing, or in the event of a failure of ejection 
of a finished casing or work piece from the 
machine. 
To the accomplishment of the foregoing and 

such other objects as may hereinafter appear, this 
invention consists in the novel construction and 
arrangement of parts hereinafter described and 
then sought to be defined in the appended claims, 
reference being had to the accompanying draw 
ings forming a part hereof, which show merely 
for the purposes of illustrative disclosure a pre 
ferred embodiment of the invention, it being ex 
pressly understood, however, that various changes 
may be made in practice within the scope of the 
appended claims, without digressing from the in 
ventive idea. 
In the accompanying drawings in which similar 

reference characters denote corresponding parts 
and in which the sectional views are viewed in 
the directions of the indicating arrows: 

Fig. 1 is a vertical side sectional elevation of 
the general assembly of the machine taken along 
line - of Fig. 2. 

Fig. 1a illustrates a shell casing finished by the 
tooling operations of the machine of this inven 
tion; 

Fig. 2 is a vertical front section taken along 
line 2-2 of Fig.1; 

Fig. 3 is a vertical section taken along line 3-3 
of Fig. 1 and illustrating, also, details of mecha 
nisms at the rear side of the turret structure; 

Fig. 3a is a fragmentary view illustrating de 
tails of the chuck brake. 

Fig. 4 is an enlarged fragmentary section illus 
trating details of the feed mechanisms; 

Fig. 5 is a view taken along line 5-5 of Fig. 4, 
illustrating further details of construction; 

Fig. 6 is an enlarged section taken along lines 
6-6 of Fig. 4, illustrating details of the locating 
mechanisms and spindle chucks; 

Fig. 7 is a section taken along lines 7-7 of Fig. 
4 illustrating details of a mechanism for locking 
the chuck or work holder after a shell casing has 
been located therewith; 

Fig. 8 is a fragmentary end view of Fig. 7, 
viewed from the right of Fig. 7; 

Fig. 9 is an enlarged detail view of the rear and 
front locating mechanisms of the machine; 

Fig. 10 is a section taken along line (- of 
Fig. 9 illustrating further details of the front 
locator mechanism: 

Fig. 11 is a sectional view taken along line 
- of Fig. 9 illustrating details of the auto 

matic cut-off switching mechanisms provided for 
stopping the machine in the event of improper 
location of a shell casing in a work holder; 

Fig. 12 (on sheet 3) is a fragmentary plan view 
of the rear locator mechanism shown in Fig. 9; 

Fig. 13 is a sectional view taken along line 
3-3 of Fig. 6 illustrating the location of the 
groove cutting or broaching tool and its applica 
tion to a shell casing during the movement of the 
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4. 
latter from station III to IV, and, also, illustrat 
ing partially the mechanism at station VI for 
applying the finishing cut to the groove formed 
by the cutting or broaching tool; 

Fig. 14 is a fragmentary section taken along 
line f4-4 of Fig. 13 illustrating the action of 
the groove cutting or broaching tool with respect 
to the surface of a casing and, also, illustrating 
the means for adjusting the depth of cut of the 
tool; 

Fig. 15 is a Sectional view taken along line 
5-5 of Fig. 13 illustrating details of the mecha 
nism for applying the finishing cut to the groove 
cut in a casing by the cutting or broaching tool; 

Fig.16 is a side view of the mechanism shown 
in Fig. 15 viewed from the left thereof; 

Fig. 17 is a fragmentary view of the valve and 
its control mechanism associated with the ejector 
mechanism for providing auxiliary fluid blast 
ejection in conjunction. With the mechanical 
ejector mechanism operating from station VIII to 
Station IX, 

Fig. 18 illustrates details of the ejector mech 
anism operating from station VIII to station IX; 

Fig. 19 is a view taken along line 9-9 of Fig. 
18 illustrating the relative position and manner 
of application of both the end finish cutting 
tool located at station W and of the outside and 
inside chamfering tools which begin operation at 
station WI; 

Fig. 20 is an enlarged detail view of the man 
ually operated starting or coupling mechanism 
for the machine; 

Fig. 21 is a view taken along line 22-2 of Fig. 
20 illustrating further details of the said coupling 
mechanism; 

Fig. 22 is a simplified wiring diagram of the 
electrical circuits for controlling the electric 
motors driving various parts of the machine, and 
of the safety controls in circuits in the running 
condition of the machine; 

Fig. 23 illustrates a portion of the circuits and 
manually operated coupling mechanism in the 
stopped, locked position of the machine; 

Fig. 24 illustrates the same features as in Fig. 
23 in the neutral position of the machine; 

Fig. 25 is a schematic diagram indicating the 
Various stations of operation and the tooling op 
erations effected at each Station; 

Fig.26 is a view similar to Fig. 13 on an enlarged 
scale illustrating a modified form of groove cut 
ting or broaching tool, which may be substituted 
in the machine for that of Fig. 13; 

Fig. 2 is a Sectional View taken along line 
27-27 of Fig. 26 illustrating details of construc 
tion of the said modified form of groove cutting 
or broaching tool; and 

Fig. 28 is a sectional view taken along line 
28-28 of Fig. 27 illustrating further details of 
construction of Said modified form of groove 
cutting or broaching tool. 

Referring generally to the drawing, and par 
ticularly to Fig. 1a, 5 denotes a shell or cartridge 
casing. This casing adjacent its front or closed 
end 6 is provided with an annular surface groove 
which cooperates in well known manner with 

the usual ejecting mechanism. Of a cannon. Ol' gu) 
for the removal of the casings after discharge. 
The wall 8 of this casing has a slight taper from 
its front end 6 towards its rear end 3. The longi 
tudinal dimension of the casing 5 must be very 
accurately determined. The rear end 9 is cham 
fered both internally and externally. 
The machine constituting the Subject matter 

of this invention is adapted to trim the casing 5 
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to exact length by operation on the rear end 9, 
to provide the annular ejector groove 7, and to 
provide the chanifers ori the said rear end 9: 

The turret member (Figs. 1-6). 
Referring further to the drawings, and first;...to 

Figs. 1 to 6, 8 denotes a frame or housing de 
signed to carry the working parts of the machine. 
This housing over its top carries a 'suitably stips o 
ported horizontally extending turret axle li 
which is designed to carry the rotating turret T. 
This tuirret T is supported as will now be de 

scribed. . . . . s 

In the embodiment shown (Fig. 6), an axle 
bearing block 2 is carried and attached suitably 
to the top 3a of the frame or housing 0. This 
bearing block has a horizontally extending bore 
E3 which has differently diametered portions. 3a 
and 3 bat opposite ends joined by a tapered por 
tion 3c. Roller bearings 3 and 5 are mounted 
in the respective portions 3a and 3b and these 
serve to rotatably support the axle f within the 
bearing block bore 3. Axle f is maintained in 
proper lateral position by means of the bearings 
14 and 5 being spaced in the housing block 2 
and by the lock piate 6. This plate 6 is suit 
ably secured as by the bolts to the axle ft. A 
suitable end closure 3 secured suitably at 9 to 
the bearing block 2 serves as a dust cover. 
The opposite end of the axle on a portion 
athereof carries the turret T. This turret com 

prises a large diametered plate-like member 29, 
which On one face is provided with a concentric 
recess 2 to provide free clearance for the bearing 
block 2. The axle member is provided with 
an annular flange b against which the opposite 
face of the turret plate ember 2 abuts. The 
said plate member is secured suitably to the flange 
bas' by bolts 22 Gir the like so that rotation of 

the axle , as will be presently described, causes 
corresponding rotation of the turret plate mem 
ber 22. The member 2 is suitably spaced from 
the inner end 2a of the bearing block 2 by a 
suitable extension on the rotary race block (4a 
of the roller bearing 5. Suitable sealing rings 23 
may be provided to prevent the access of dust and 
dirt to the roller bearings 4. 
The uyoric holders or chick menbers (Figs. 6.8 

inc.) 

The turret in ember 2 is provided with a plu 
rality of equi-spaced horizontally extending 
chuck bores 24. Each of these bores contains 
identical structural members and that in one 
bore only will be described. Each chuck bore 24 
has a sleeve 25 fitted therein. This sleeve at 
One end has an annular flange 26 which abuts 
a face of the turret plate member 2) and limits 
the depth of its insertion into the bore. 24. Fit 
ting within the sleeve 25 is an annular ring 27. 
This ring is internally threaded at 28 and pro 
vided also with an internally extending annular 
rib 29. Stationary race blocks 3) and 3 of the 
respective roller bearings 32, 33 are carried on 
the ring 2 on opposite Sides of the rib. 29. A 
chuck sleeve or work holder 34 is fitted internally 
of the movable race blocks 35, 36 of the roller 
bearings 32, 33. The chuck sleeve 33 tapers in 
ternally from the front F toward the rear R of 
the turret plate member 29 for purposes to be 
presently described. At its front end, the chuck 
sleeve or work holder 34 has an annular flange 
37 which abuts an end of the race. block 35: A 
suitable sealing ring 38 having a bored-out port 
tion 38a to fit the annular flange 3 threadediy 
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6 
engages the threaded portion 28 of the annular 
ring 27. This ring prevents access of dirt to the 
bearings 32 and 33:. At its opposite end the chuck 
sleeve 34 is externally threaded at 39. So ar 
ranged, the chuck sleeve 34 can rotate freely with 
in the ring 27 on the roller bearings 32, 33. 
The rear end of the seeve 25 and the rear face 

of the turret member 2 are cut away or suitably 
recessed to provide an annular groove 2. A 
bearing support member 33 is provided. This 
Support 3 has an annular flange 34 shaped to 
fit within the annular groove 2. It also has 
an opening 45 concentric with and of consider. 
ably larger diameter than the chuck sleeve 3á 
which extends therethrough. The Support 43 
also has a horizontally extending flange 46 pro 
vided on its external surface with a race-way 
A for ball bearings 8. The Support 3 is secured 
suitably to the sleeve 25 as by the bolts 49 (Fig. 7) 
and, when So Secured, serves to rigidly position 
the ring 25 against rotational or axial displace 
ment in the turret plate member 28. 
The chuck sleeve 34 is rigidly secured between 

the race blocks 35, 35 of the roller bearings 32, 
ii. 33 by a suitable clamping nut 50, which is screwed 

over the threaded portion 39 of the chuck sleeve 
34 into abutting relationship with the race block 
36. When so mounted, the race blocks 35 and 36 
and the chuck sleeve 34 are rotatable as a unit 
about the non-rotatable race blocks 3 and 3 
and at the same time the sleeve 34 is movable 
with the movable annular ring 2 longitudinally 
with respect to the fixed sleeve 25. 
The surface of the sleeve 34 in its threaded 

5 portion: 39, is provided with suitable longitudi 
rally extending grooves 5; which slidably receive 
Splines 52 on a pulley part 53. This pulley part 
is threaded externally at 54 and threadedly en 
gages a threaded portion 55 provided in an in 
ternal bored-out portion of a sheave or pulley 56. 
The latter is rotatably carried on the ball bear 
ings' 48 by the: race Way 57. A suitable sealing 
ring 58 extending from a face of the pulley 55 
into abutment with the Support 3 prevents the 
access of dirt to the ball bearings 43. 
The pulley 55 is adapted to be driven in a 

manner to be presently described, being freely 
lotatable. On the ball bearings 38 and serving. 
When driven to rotate the chuck sleeve.33. While 
the pulley 56 is locked against longitudinal move 
rinent by its ball bearing support on the support 
43, the sleeve 36, being slidably keyed thereto 
through the spliries 52 and key-ways 5, may move 
longitudinally independently of the puiay 56 for 
the purpose to be presently described. 
Means are provided for locking the work holder 

or chuck sleeve 35 in any predetermined position 
of longitudinal displacement. To this end, as 
shown in Figs. 4 and 7, the annular ring 2 is pro 
Wided: With a cut-out or recess 59. This recess 
has a flat botton face 59a, which extends as a 
chord of the arc defining. the outer surface of 
the ring 2 and is located below said surface. 
This recess has considerable width in the axial 
direction of the ring 2. A similarly extending 
sldt 69 is provided in the sleeve 25. This slot or 
recess 65, however, is of Smaller width than the 
slot, 59. A. bore 6: extending inwardly from the 
periphery of the piate member 2 and forming 
an entrance to arid a continuation of the slot 63 
is provided in the turret; member 2. This bore 
6 receives slidably a wedging pin 82, which in a 
portion 62a thereof has a flat surface adapted 
to engage and abut the bottom 59a of the slot 53. 
Wheri So engaged it serves simultaneously to pre 
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vent rotation of the ring 2 and also to Wedge it 
against longitudinal displacement. 
The Wedging member 62 is pivotally joined at 

83 (Figs. 4 and 5) to one arm 64a of a lever 64 
pivoted at 65 to the turret plate member 20 
within a suitably provided recess 66 located in the 
circumferential face of said plate 20. The other 
arm 64b of this lever 64 which normally lies be 
low the peripheral surface of the member 20 
carries a suitable can roller 6 whose diameter 
is so admeasured as to protrude from the periph 
eral surface of the member 2. The extreme end 
of arm 64b engages a plunger pin 68, extending 
into a bore 69 within the plate 29. This plunger 
is normally urged outwardly by a compression 
spring 70. Since the spring 79 is sufficiently pow 
erful to normally urge the arm 64b outwardly, 
because of the pivoting arrangement at 65 it tends 
to urge the wedging surface 62d of the Wedging 
pin 62 into locking engagement with the ring 27. 
The can roller operates on a suitable can to be 
presentiy described to operate the Wedging pin 
62 in a manner also to be presently described. 
As indicated hereinbefore, each of the chuck 

bores 24 of the turret plate 20 is provided With a 
chuck sleeve and sheave or pulley drive construc 
tion identical With that just described. In an 
actual embodiment, and as shown in these dra W 
ings, eight chuck sleeves or Work holders of Such 
construction are provided in the turret member 
20. More or fewer such chuck sleeves may be 
provided. 
The peripheral surface of the turret plate 

member 20 is provided with an annular set of 
teeth T which are adapted to be engaged by a 
suitable driving chain 72 which is driven as Will 
be presently described. Any other suitable drive 
may be provided. 

The turret member drie (Figs. 1-4 inc.) 

In the embodiment shown, the drive mecha 
nism for the turret plate member 2 comprises 
the following: 
A main motor 75 (Fig. 1) (in this embodiment 

a 3 phase electric motor) is suitably supported 
at 6 on the base Ob of the housing 0. The out 
put shaft 77 of this motor is provided with a suit 
able pulley wheel 8. The latter in turn is cou 
pled by a suitable belt 9 to a pulley 80 on the 
input shaft 8 of a suitable variable Speed trans 
Imission device 82. The latter, in the embodiment 
shown, is a well known variable Speed transmis 
sion device known as “Reeves' variable Speed 
transmission. It may be any other suitable type. 
This transmission device 82 is suitably fixed 

at 83 on the base 0b. The output shaft 84 of 
this transmission device is provided With a chain 
Sprocket Wheel 85. This Wheel 85 in turn is cou 
pled by Suitable endless chain 86 or any other 
type of transmission coupling with a chain 
Sprocket wheel 87. The wheel 87 is suitably 
keyed to or integral With a sleeve 88 Which in 
turn is rotatably carried on a main drive shaft 
89. The latter is suitably carried in the housing 

() by suitable hanging bearings 90 depending 
from the top led of the frame of the housing 0. 
The main drive shaft 89 extends horizontally and 
carries thereon various driving cams for Various 
of the operating parts of the machine, all, as Will 
be presently described. The sleeve 88 is adapted 
to be mechanically coupled to the driving shaft 
a 9 by a suitable clutch 9 also in a manner to be 
presently described. 
On shaft 89 is another sprocket 92 which drives 

a sprocket 92a by means of a chain 92b. Sprocket 
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8 
92a is mounted on a shaft 92c parallel to shaft 89. 
This shaft 92c has thereon a sprocket 92d which 
through the medium of the chain 72 drives the 
turret 20. Of course gearing or any other type 
of drive may be substituted if desirable. 
The chuck or ujoric holder drive (Figs. 1-3 inc.) 

A second driving motor 93 for rotating the 
chuck sheaves or pulleys 56 is provided. This 
motor is supported on a plate 94 (Figs. 1 and 3). 
The plate is pivoted along one transverse edge on 
a horizontal rod 95 whose opposite ends are Suit 
ably supported between an upright bracket 96 
and hood-like member 97 arranged concentri 
cally in spaced relationship about the turret 
plate 20. Both the bracket and member 97 are 
supported suitably from the top 0a of the frame 
or housing 0. The opposite edge of plate 94 is 
provided with suitable adjusting bolts 98 which 
cooperate with a transversely supported rod 98d. 
to facilitate angular adjustment of the plate 94 
for a purpose to be presently described. 
The driving shaft 99 of the motor 93 is 

equipped with two pulley wheels 60 and Of. An 
endless band or belt 02 is passed around pulley 
wheel fo and various of the pulley wheels 56 
as shown in Fig. 3. The diameter of pulley wheel 

0 is Smaller than the Over-all diameter of the 
turret member 20 so that the belt 92 assumes a 
substantially triangular shape shown in Fig. 3. 
With such shape, the pulley wheels 56 do not 
always engage the belt O2. The angular range 
of disengagement is approximately 90° extending 
about 45° on each side of the uppermost orbital 
position. This angle, however, may vary to Suit 
any particular required condition. In this man 
ner, rotation of the turret member 20 will cause 
successive of the pulley Wheels 56 to ride into 
engagement with the belt f O2 in their orbital 
travel in the direction of rotation of the plate 
member 2) and, also, cause the chuck driving 
sheaves or pulley wheels 56 at another point in 
the rotation of the member 20 to ride off the 
belt 2 so that alternately the pulleys 56 are 
uncoupled, driven and again uncoupled from the 
drive belt O2 in each complete revolution of the 
turret member 20. It is important to provide for 
Such an arrangement because it is necessary dur 
ing Certain periods of Operations on each shell 
Casing 5 to have its particular chuck or work 
holder Stationary while at other points it must 
be rotated. In the embodiment shown, the ar 
rangement of the belt f2 is such that the chuck 
pulleys 56 are not coupled to it from the first to 
the third stations I to III of the orbital path, 
become coupled thereto between the third and 
fourth stations III and IV, and remain coupled 
to the belt until just before they reach the station 
VIII, and then become uncoupled again in their 
traverse from station VIII back to station I. 
The plate 94 is made adjustable to loosen or 

tighten the engagement of the belt O2 around 
pulley 00 and the sheaves 56. 

The loading station I (Figs. 1 to 5 inc.) 
The shell casings 5 which are operated upon 

in the machine are delivered to it at a loading 
station I. This loading station I is located at the 
uppermost point in the orbital path described 
by the various work holders or chucks 34 in their 
rotation. With the turret plate member 20. At 
this station. I the various shell casings 5 are de 
livered one by one to transfer mechanism of the 
machine. From the transfer mechanism each 
casing 5 is injected into a particular chuck 34, 
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while such particular chuck moves from station 
I toward station II along the orbital path. 
The delivery mechanism comprises a gravity 

..feed chute . . . This chute in the embodiment 
shown has a sloping channeled slide open at 5 m; 

shaft 89 is translated into oscillatory motion of 
the arm 20 on the rock shaft 2 in a plane 
that is parallel to the plane of the front.F of the 

the top, and whose guiding vertical side walls. 2 
are curved on large radii of curvature so that as 
the work pieces or casings 5 roll down the slide 

, their natural tendency to follow a curved 
path because of their slight taper is permitted. 10 
The walls 2 are parallel and spaced from each 
other sufficiently to permit casings 5 to roll freely 
toward the bottom or delivery end of the chute 
ff0. In the embodiment shown, the casings 5 
are placed in the chute G manually at its up- is 
permost end (not shown). They may, however, 
be delivered mechanically if desired. It is essen 
tial, however, that the casings all extend in the 
same direction, that is, with their rear ends 9 in 
proper direction for insertion into the chucks 34 
of the machine. 
At the delivery end of the chute a cover 

plate S (Figs. 4-5) which extends across the 
top of the walls. 2 of the chute is suitably se 
cured to them. An end 4 of this cover plate. 
is curved downwardly substantially as shown, 
providing with the end a of the bottom plate 

, a discharge opening 5 from which the cas 
ings.5 may drop one by one vertically on to 
transferring mechanism, now to be described. 

The transferring mechanism (Figs. 1, 2, 4, 5) 
The transferring mechanism. comprises an arm 
2), one end of which is rotatably supported on 
a suitable rock shaft 2 . The rock shaft. A2? in 35 
turn is carried on suitable bearings 22 supported 
at 23 from the top ea of the housing 0. These 
bearings support the rock shaft 2 in axial 
alignment With the turret axle . The arm 2 
is provided with an upright extension 24. This 40 up are each plvoted * . . . . . . . . . - w-. . . . 

levers 45. One arm 45a of each of the levers extension at its Outermost end has a receiving 
socket 25 which in the embodiment shown is 
provided with a substantially semi-circular, re 
cessed channel f26 shaped substantially comple 
mental to the curvature of the surface of casing 45 
5. A plate-like arm 27 extends from one side 
of the channel 26. This arm is provided with a 
surface having a radius of curvature equal sub 
stantially to that of the distance between the 
axis. of the rock shaft 2 and the pitch circle 50. 
of the chucks 26. The arm 20 is adapted to 
have oscillatory motion about the rockshaft 2 
so that its socket member 26 oscillates in an 
orbit parallel to the orbital path of the casings 
or workpieces 5. At one extreme of its oscilla- 55. 
tions, the channel 26 of the socket 25 will be positioned directly below the outlet opening 15 
to receive a shell casing 5. In its motion toward 
other extreme positions of its oscillations, the 
socket of 25 will carry its contained shell casing 60 
5 from station. I toward station II for the injec 
tion into a synchronously moving chuck sleeve 
34 then opposite said socket 25. At the same 
time the flange 27 will be moved and will lie 
below the outlet 5 to effectively prevent othere 65 
casings 5 from falling out of the delivery chute 

. 
The arm - 28 is adapted to be oscillated on the 

rock shaft 2 as just described by a crank. 28 
(Fig. 2) which may be integral therewith. The 70 
crank is pivotally coupled to a link 29. The 
latter is pivotally coupled to one arm 30 of a 
lever which is pivoted suitably at 3? to a suitably 
fixed dependent member 32 (Fig. 1) carried by 
the housing top 49c. A sec 

20. 

and in Fig. 4, tend to give them counter-clockwise 
rot 

cranklevers 49 in clock 

10 
same lever is provided with a suitable cam fol 
lower 34 which engages in a cam groove. 35 pro 
vided on a cam member f36. This cam member 
36 is keyed or otherwise suitably fixed to the 
main drive shaft.89. In this way, rotation of the 

turret, member 29 for the purpose just described. 
The cam groove. 35. is so shaped that when arm 
.26 is moved in the same direction of rotation 
as plate, member 28, it has a speed synchronous 
there reWith. The can groove effects opposite 
movement, of arm f 29 more rapidly, so that dur 
ing each period of Synchronous motion the socket 
25 and a work, holder 34 will be axially aligned 
before they arrive at station II, and remain so 
to Station II for the injection of the casing on 
the recess :26 into a work holder 34, as will be 
presently described. 
Means are also provided in conjunction with 

this transferring mechanism to insure a quick, 
positive delivery of a shellcasing 5 into the chan 
nel 26 each time the latter lies below the outlet 
feeding of successive casings 5 while the arm 20 
is travelling from its receiving position to the 
15 and at the same time to positively block the 

injecting position. To this end, the cover plate 
fi3 carries a pair of bell crank levers 46. The 
latter are suitably pivoted at 4 to the said cover 
member 3. Uprights 42 extending from the 
cover member i? serve as abutments for com pression springs 43, one, lying between each of 
the said abutments and the corresponding upright 
arm is a of the bell crank levers 43. These 
Springs 63 serve normally to tend to urge the 
lever arms 4.0a away from the abutments g2, 

9tation about the pivots 4. The other arms 
iObare each pivoted at 43 to one of a pair of 

extends through suitably provided slots 46 in the 
outermost end 4 of the cover plate 3. Each 
of these arms 45a is adapted when rotated in 
one direction to extend into the chute: G as 
shown in dot-dash lines in Fig. 4 and to overlie the casing 5 lying directly over the opening 5 
and to push such casing into the recess (26 of the 
Socket 25. At the same time, these arms 45a 
have noses 45c which then lie in front of the casing 5 next adjacent that in the opening 5 
and hold it and all the other casings behind it back in the chute A0. 
These levers. 45 are articulated during and by 

the oscillatory motion of the arm 25. For this 
purpose they each have an arm 45b. These arms 

bare pivotally joined at 47 to a linki 48 which 
iyoted Suitably at 49 to a suitable bracket 

member 50 extending from and attached to or 
integral with the arm. 20. 
On rotation of the arm 29 in the clockwise 

direction of Fig. 4, link 48tends to rotate lever 
arms 25, in the same direction about pivot points 
4. This rotation is resisted because the arms 
45a abut...the surface of the casing 5 which lies 

in opening 5 on the surface of flanged 27. As 
a result, the pivot points, 44 rotate in clockwise 

ation rotate the bell 
Se direction about the 

. The arms ea of these levers 
AS Soon, however, 

direction and in such r 
fixed pivots, 41. ; : 
then compress the springs 43. 
as the oscillating movement of arm. 20 carries 

socket 25, and channel 25 directly below the 
hing...f5, the said casing, 5 can move into the 

el. This releases the arms 45a. The 
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Springs 43 then Snap back to uncompressed posi 
tion causing counterclockwise movement of the 
bell crank levers 60. This snaps the arms 45a. 
downwardly and positively pushes the said casing 
5 into the channel 26. At the same time, the 
noses 45c on the arms fa5d extend into the chute 

and bar the Succeeding casing 5 from moving 
over opening 5. When the Oscillating arm 26 
begins its stroke toward the injection position, 
the arm 27 arrives under the opening 5 before 
the noses 45c clear the channel ) to permit the 
next succeeeding casing to roll to the Opening 

5. The movement of the arm 45 for the clear 
ing action is controlled by the linkage 48, as 
hereinabove described. The transferred casing 5 
carried by the arm 20 is moved as above de 
Scribed, toward the injecting station II. 

Station II (Fig.S. 1 to 4 inc.) 

It Will be remembered that during the transfer 
the turret member 20 continuously rotates. The 
transfer stroke of the arm. 20 at a time must, 
therefore, be at the same angular Speed. Also 
the shape of the groove in its operating cam 36 
must be such that the channel 26 and a chuck 
sleeve 34 are aligned while moving from station 
I to station II and arrive at the station II simul 
taneously so that the casing carried in the chan 
nel may be pushed from channel 26 longitudi 
nally directly into the sleeve 34 while moving from 
stations I to II. Further, the injector mechanism 
carried by the arm 20 must rotate synchronously 
With the angular speed of turret member 2) dur 
ing the injection operation. This is also con 
trolled by the groove in cam 36. 

Station II toward which each casing 5 is trans 
ferred individually from station I by the arm 29 
is shown to the left of the vertical center line in 
Fig. 2. It lies at or about 22% angularly beyond 
Station I in the direction of rotation of the turret 
member 20. 

It is necessary that the chuck sleeve 34 be un 
coupled at this time from the driving belt O2 
and also that each annular ring 27 be unlocked 
for free longitudinal movement in its sleeve 25 
during their orbital travel from just beyond sta 
tion I to just beyond station III, so that transfer, 
injection and proper location of each casing in 
its chuck can be effected. To this end the hood 
97 which is substantially concentric about the 
rotary turret member 20 and spaced therefrom 
is provided on its internal surface with a cam 
f55. This cam is a suitable arcuate segment 
which is suitably Secured to the inner face of 
the hood 9 as by the bolts 56 extending from 
an annular groove 97 d of the hood (Fig. 4). The 
Cam is positioned to lie within the rolling path 
of the can rollers 67 which operate the wedging 
or locking members 62d as hereinbefore described. 
The cam 55 is so positioned on the hood 97 and 
SO admeasured that substantially between a point 
just beyond station I to a point just beyond sta 
tion III any cam roller 67 moving on it is pressed 
inWardly as shown in dotted position in Fig. 4. 
While such position of Such a cam roller 67 is 
maintained its associated wedge member 62a is 
retracted and disengaged from its annular ring 
Imember 27 Sufficiently to permit free axial move 
ment thereof with respect to the sleeve 25. The 
Starting end 55a of the can 55 is slightly tapered 
So that each roller 67 will easily ride onto it. The 
leaving end fS5b of the cam 35 is provided with 
an abrupt shoulder 55c so that when any roller 
67 leaves this end it snaps off quickly so that its 
asSociated Spring 79 can ram its associated Wedg 
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12 
ing member 62a into tight locking relationship 
with respect to its ring 27. While a roller 67 
engages the cam 55 its Wedging member is in 
retracted or unlocked position and its chuck 
sleeve 34 with its ring 27 are free to move longi 
tudinally. Also at this time its sheave or pulley 
56 is not engaged by the belt f2 so that its chuck 
sleeve 34 is not rotated on its own axis. 
The timing relationship between the angular 

speed of arm 20 in its transferring stroke and 
the Speed of rotation of the turret member 29 
is Such that before the arrin. 2) reaches station I 
a freely movable chuck sleeve 34 becomes aligned 
With this casing carried in channel 26 and con 
tinues So in motion toward station II. On align 
ment, injecting mechanism is actuated to push 
the casing 5 carried in the channel 26 into the 
chuck sleeve 34. 

Indecting mechanism (Figs. 1 and 2) 

The injecting mechanism is illustrated in Figs. 
1 and 2. It connprises an arm member 57, which 
in the embodiment shown, is integral with the 
arm f 20 and is located in radial alignment there 
With and in front of the latter (Fig. 1). The arm 
member 5 is provided with a sleeve portion f 58 
in axial alignment with the channel 26. A 
pushed Or plunger 59 is reciprocally movable 
in the horizontal direction within the sleeve 58. 
The for Ward end of the plunger has a head 60. 
When the plunger is moved toward the turret 
plate member 20 the head 60 serves to push the 
Shell casing 5 lying on the socket 25 into the 
chuck sleeve 3. It also serves to move the in 
jected casing and the chuck sleeve 34 from the 
front F toward the rear R of the turret plate 
member 20 to the limit permitted by the width 
Of the receSS or slot 59, in the member 27 and 
then to exert Sufficient pressure on the end 6 of 
the casing to wedge the casing into the internally 
tapered sleeve 34 so that the so-wedged casing 
Will be rotated with said sleeve When the latter 
is driven. In its opposite or retracted position, 
the plunger 59 is moved away far enough from 
the arm 20 So as not to interfere with the inser 
tion of casings into the channel 26 at the loading 
station I. Reciprocal motion of the plunger f39 for the 
injecting action and a return stroke is effected 
through a pair of bell crank levers f Gl. One arm 
l6a of each is pivotally coupled at 62 to a link 
63. Each link 63 is attached pivotally at 64 

to the plunger 59. Each of the bell crank levers 
f Gi is suitably pivoted at 65 to a portion of the 
arm member 5. A second arm 6 b of each 
bell crank lever 6 is coupled through a universal 
joint at 56 to crank rod 67. This rod is coupled 
through a Second universal joint at 68 to a lever 
f69. The lever 69 is suitably fulcrumed at 10 
to the Stationary bracket 70a. This lever 69 is 
provided With a can follower or roller 7 which 
latter engages in a suitable cam groove 72 pro 
vided in a can member 73 also carried on and 
keyed to the drive shaft 89. In this way, rotation 
of the shaft 89 is translated into longitudinal 
reciprocal motion of the pusher plunger 59. By 
rea,Son of the universal joint connections 66 and 
68, the Said reciprocal longitudinal motion of 
the pusher head 6) is effected during the oscil 
latory Orbital motion of the arm 20 and of the 
arm member 57 which is a part thereof. 
The pusher member 59 is timed with respect to 

the movement of the arms 20, 57 and the turret 
plate member 20 so that it starts its pushing or 
injecting movement on the front end 6 of the 
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casing 5 at the instant that such casing (carried 
in channel 26) and a work holder chuck-sleeve 
34 on the turret member come into registry. This 
will occur after the particular chuck sleeve has 
left station I and some time before it arrives at 
station II so that upon arrival at station II the 
casing will have been completely pushed into the 
chuck. sleeve 33 by the pusher head 68 and also 
moved with the chuck 34 and its sleeve member 27 
to the most rearward position of the latter. With 
respect to the turret member 2 permitted by the 
width of slot 59 and member 62. Immediately 
after this injection operation is completed by the 
pusher head 6), the cam 3 operates: crank rod 
67 to retract the plunger 59 quickly. Cam. 36. 

also then operates crank rod 29 to return OScil 
lating arm. 2 quickly to the loading station ISO 
that the next succeeding shellcasing 5 from chute 

3 can be injected into the next succeeding 
chuck sleeve 34 arriving at station I. 

It is now necessary to start proper location of 
the injected shell casing at station II for the tool 
ing operations to follow. To this end, front and 
rear locating devices are provided in the locating 
region, which exists between stations II and III. 
These locating mechanisms are illustrated in Figs. 
-6 to 12 inclusive. Since the rear end 9 of the 
casing 5 is in the first position to be operated 
upon by a rear locator, the latter will be first-de 
scribed. It is shown in Figs. 6, 9 and 12. 
The rear locator mechanism (Figs. 6, 9 and 12) 
In Fig.6 an injected shell casing 5 is shown in 

its most rearward position with respect to the 
turret member 29. This is its position just after 
leaving station II after injection has been con 
pleted. At this time its rear end 9 is furthermost 
to the right of...Fig. 6. Before any tooling opera 
tions can be properly undertaken with respect to 
the shell casing it must be shifted longitudinally 
in the opposite direction to a predetermined point. 
To this end the rear locator. 75 is provided. This 
rear locator is positioned between the stations II 
and III at the rear sideR of the turret member 28. 
The rear locator 75 comprises a bracket-mem 

ber 76 which is suitably supported on the bearing 
block 2 as shown in Fig. 6. This bracket mem 
ber has two pairs of upwardly extending arms , 

3. A horizontally extending plate member 79 
is pivotally secured to pairs of suitable link men 
bers 89, 88a, which in turn are pivotally con 
nected to the respective arms 27, 28. The link 
age resulting is such that the plate member 9 is 
always maintained horizontally for the purpose 
to be presently described while it is capable of ad 
justment toward and away from the turret plate 
member 23. 
Upright studs 8d, 32.extend from the top sur 

face of the plate member 79. A longitudinally 
extending arm 3 is removably and adjustably 
supported on the stud 8 . A similar arm. 84 
which is longer than arm. 83 is similarly sup 
ported on the stud 82. The arms are arranged 
parallelly and extend toward the rear face R. of 
the turret plate member 2. Arm. 83 has a 
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downwardly extending axle stud 85, which car 
ries a freely rotatable sprocket wheel 86. Arm 
i84 has a similar downwardly extending axle stud 
8 which carries a rotatable sprocket wheel 33 
which is identical in construction with sprocket 
wheel i86. Both sprocket wheels rotate freely, on 
vertical axes of rotation about their respective 
axle studs 85 and 8. These sprocket wheels 
are so constructed as to receive an endless chain 
39 of silent link chain type whose links. 99 pro 
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vide a substantially plane, vertical external sur 
face to the chain. The chain is stretched con 
paratively tightly between the two sprocket wheels 
86, 88 and because of the relative difference in 
lengths between the two arms 83 and 84, is an 
gularly disposed with respect to the plane of the 
rear face of the turret member 28 (Fig. 12). The 
portion of chain 39 in the region of sprocket 85 
is further away from the turret member 20 than 
that in the region of sprocket 88 because arm 
- 84 is longer than arm 83. The latter is located 
approximately opposite or just beyond Station II 
in the direction of rotation of the turret member 
29, while arm 86 is located approximately in the 
region of station III. 
The supporting plate member 9 is normally 

positioned as shown in Fig. 6. Means are pro 
vided tending to maintain it in this position. In 
the embodiment shown, this means comprises an 
arm member 9 suitably attached to the plate 
At 9 and having a depending part 92. A suitable 
adjustment bolt, 93 provided With locking nut 
94 is threadedly supported in the part 832. A 

tension spring 95 is attached at one end 35a, 
to the bolt 93. Its other end 95t) is attached 
to a fixed member 96 extending upwardly from 

: the bracket member 6. Also pivotally. Support 
ed at 9 from the fixed member 96 is a rod 
member 98. This rod member 93 is provided 
with a longitudinal bore f 99 at its opposite end 
which slidably engages, a pin 23. The pin is 
threaded at 20 for adjustable engagement in the 
flange 92 and is provided with a locking nut, 
292. With the construction just described, the 
spring 95 tends to maintain the pin 29 in its 
innermost position within the longitudinal bore 
or socket '99. Such engagement provides a stop 
which limits the movement under spring actua 
tion of the plate member i3 and, consequently, 
of the chain 89 toward the rear face of tile 
turret plate member. 28 to a particular position 
determined by the adjustment of the pin 238. 
Changes in the setting of the pin 39, of course 
effect corresponding changes in the init of ap 
proach of the chain to the rear face of the tur 
ret member 28. The chain 39, however, may be 
moved rearwardly away from the face of the 
turret 28 against the cpposition of Spring 85. 
This permissible rearward movement is a safety 
'Eneans: to, take care of a situation wherein the 
casing 5 may be of undue length or of improper 
diameter So that it projects too deeply in the 
Workholder or chick sleeve 363. In such event, 
the rear edge 9 of a defective casing:5 when en 
gaging the chain Will move the entire rear locator 
mechanism backward against the opposition of 
the spring 95. 
On the other hand, if successive - of shell cas 

ings are of proper length, each Will begin to en 
gage the Vertical face of the chain 39 with its 
rear end. 3 just as it leaves station II and adja 
cent that front portion of the chain which is 
furthest away from the rear surface of the tur 
ret member 29. As the latter rotates toward sta 
tion III the angular disposition of the front face 
39d, of the chain will act as a can which pushes 
back the particular shell casing 5 in its longitilii. 
nal direction toward the front face of the turret, 
member 23. Since the chuck sleeve 34 carrying 
this particular. Shell casing and its aniaular men 
ber 2; are then still freely slidable in the longi 
tudinal direction, they, too, Will be pushed back 
Ward Igngitudinally to a corresponding degree 
so that when a particular shell casing arrives 
at Station.II, it and the other parts just men 
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tioned will have been pushed back toward the 
front of the turret member 26 to a proper po 
sition, that is, the particular shell casing Will 
then be properly located for Subsequent tooling 
operations. Since the chain 89 rotates freely on 
its sprockets there is no wearing frictional effect 
between a casing edge 9 and the chain. 
As the particular shell casing 5 arrives at Sta 

tion III its front, end 6 moves into engagement 
with a front locator 235 which is positioned at 
the front R of the turret plate member 2) ad 
jacent to Station III. 

The front locator (Figs. 1, 6, 9 and 10) 
The front locator 205 which is positioned as de 

s3ribed adjacent to the station III, Comprises a 
horizontally supported rod 286 provided at One 
end with a cross head 287. The leading edge of 
the cross head is rounded at 288 and then slight 
ly tapered on its outer face so that the front end 
6 of the particular shell casing 5 may slide Over 
the chamfered portion 238 and on to the balance 
of the cross head surface as it becomes aligned 
with said locator 205. The rod 298 is slidably 
supported in horizontal sleeve 299 which is car 
ried on a suitable bracket 2 it. This bracket is 
supported at 2: from the top Ca of the frame 
or housing 9. The opposite end of the rod 26 
is provided with a longitudinal bore 2:2 (Fig. 10) 
which receives a compression Spring 23 and a 
plunger member 244. This plunger member 24 
is provided with stroke limiting pills 25 which 
project laterally from it into suitable Siots 26 
in the wall of the rod 206. The rod 253 is also 
equipped adjacent its bored end with a collar 35 
member 27 which limits the movement of the 
rod 295 in the sleeve 269 in a direction toward 
the front face of the turret member 2. 
The plunger member 2 f4 is pivotally joined at 

28 to the two sides 29 and 229 of a yoke operat 
ing lever 227. These sides are pivoted respec 
tively at 22 , 222 to lever arms 223, 224. These 
lever arms in turn are fulcrumed or pivoted at 
225, 226 to the stationary sleeve 289. The operat 
ing lever 227 is pivotally connected to each of 
the pivotal joints 2 8, 22 and 222. This lever 
is provided with a suitable handle 228. The op 
eration of this linkage construction is as follows: 

Referring to Fig. 9, rotation of the handle 228 
in the counterclockwise direction of that figure 
causes the levers 223, 224 to be rotated counter 
clockwise about their respective fulcruns 225, 
226 and at the same time causes the sides 29, 
220 to retract or draw the plunger 206 back 
wardly in the sleeve 209. At the same time sides 
29, 220 rotate in counterclockwise direction. 
This retracts plunger 24 which is pivoted at 28. 
The pins 25 on the plunger engaged in the slots 
2 6 then cause retraction of rod 206 So that when 
the handle 228 and lever 227 reach the dot-dash 
line position of Fig. 9, the plunger 205 completely 
is retracted and the cross head 207 has been 
moved to the dot-dash line position of Fig. 9. 
In such position sufficient space exists between 
the cross head 20 and the front face of the 
turret plate member 20 to permit any necessary 
Withdrawal of a casing 5 from its chuck sleeve 
34. This retracted position of the cross head 207, 
however, is not effected unless is is necessary to 
Withdraw a shell casing. The normal position 
of the cross head 207 is the full line position of 
Fig. 9. At that time the operating lever 22 and 
handle 228 are in the full line positions there 
ShOWn. 
The provision of the compression spring 23 in 
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the plunger 206 and the pin and slot engagement 
of the plunger member 2 f4 with the rod 206 per 
mits slight resilient movement or lost motion of 
the rod 206 in its longitudinal direction. This 
movement is utilized to control switch mecha 
nisms presently to be described. To this end the 
collar member 2 7 has a depending arm 229. 
This arm is provided with an adjustable stop 230 
which is normally in abutment With the end of 
the sleeve 209 to limit the movement of rod 206 
toward the front surface of the turret plate mem 
ber 20. The stop 230 is adjustable in any desired 
position and set by a suitable set Screw 230d. 
A second adjustable stop 23 is threadedly en 

gaged in the arm 229 and extends in the opposite 
direction to stop 230 for adjustable engagement 
with a shoulder of the operating lever 227 so that 
the latter in the full line position of Fig. 9 Will 
abut the stop 23 at the same time that the stop 
230 engages the sleeve 209. A set screw 23 a. 
fixes the position of stop 23. A pair of addi 
tional switch controlling pins 232, 233 (Figs. 9 
and 11) set by screws 232d, 233d serve to operate 
a pair of control switches 234, 235. The lost mo 
tion permitted the rod 296 permits collar 27 to 
be moved in the axial direction of rod 206 Sufi 
ciently to cause said pins 232, 233 to operate said 
switches 234, 235 which act as safety controls for 
the driving operations of the turret member 20 
and other parts in a manner to be presently de 
Scribed, 
Assuming for the time being that the particu 

lar shell casing is of approximately proper length 
and diameter and has been properly injected and 
located in its orbital traVerse to station III, it 
Will arrive at Station III With its rear end 9 en 
gaging chain 89 and its front end 6 engaging 
cross head 207. Continued rotation of the tur 
ret member 20 then carries the particular cas 
ing 5 from station III toward station IV. Imme 
diately as it leaves station III, the can roller 
6 (Fig. 4) associated with the chuck sleeve 34 
holding the particular casing 5 rides off the cam 
end 55c and locks the associated annular ring 
27 against any further longitudinal displacement 
by the action of wedge 62d. A little further along 
in traverse from station III to station IV the as 
sociated sheave or pulley 56 engages the pulley 
driving belt 92 as shown in Figs. 2 and 3. This 
engagement Starts high Speed rotation of said 
chuck sleeve 34 leaving station III. The said 
sheave or pulley 56 remains in driving engage 
ment With the belt 02 until it reaches station 
VIII. Station III is approximately 45° beyond 
station I. 
At station IV, which is approximately 90° be 

yond station I, the first cutting or tooling opera 
tions on the particular casing 5 are effected. 
These Operations, in this embodiment, are a sev 
ering or sawing off of any excess length from the 
rear end 9 of the casing and, simultaneously, the 
application of the groove cutting or broaching 
tool to the surface 8 adjacent the front end 6 of 
the particular casing 5. 
The end severing mechanism (Figs. 3 and 9) 
The severing of the rear end 9 of the particu 

lar casing 5 to reduce the latter to approximate 
ly its required length is effected by a rotary saw 
240 located at station IV at the rear side of the 
turret member 20 in the path of travel of the 
said casing 5. This saw 240 is supported on a 
horizontal axle 24 SO that its plane is Substan 
tially parallel to the plane of the rear face of 
the turret member 20. The axle 24 is rotatably 
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supported in a bearing block 242 which is mov 
able on a suitable guide, rail 242d. in the axial 
direction of the axle. 24 toward and away from 
the rear face of the turret plate member 20. This 
axial movement of the bearing block. 242 is con 
trolled by suitable adjustment bolts 243 which 
threadedly engage the said block 242 and are 
themselves fixed against longitudinal movement 
in the flanges 245 extending from a supporting 
side block 246 which carries the block 242. The 
slide block 246 is guidedly movable at right an 
gles to the direction of movement of the bearing 
block 242 on a bearing surface 247 of a plate 
member 248 which is suitably secured to the top 
0a of the housing 0. A suitable guiding rail 
239 serves for the purpose of permitting the 
aforementioned motion of the slide block 246. 
The slide block 246 in turn is adjustably movable 
by an adjustment bolt 250 which threadedly en 
gages said block 246. The bolt 259 is threadedly 
supported in the upwardly extending flange 25 
extending from the bearing block 248 (Fig. 3). 
With the construction just described, the saw 
axle 24 is movable both toward and away from 
the Surface of the turret member 20 and also 
movable in a direction parallel to the plane of 
said surface so as to permit adjustment of the 
position and the depth of the saw cut on the par 
ticular casing 5. 
The SaW is adapted to be rotatably driven from 

the second notor 93. To this end, a sheave or 
pulley wheel 255 is keyed or otherwise fixed on 
the axle 241. This sheave 255 is connected by 
Suitable belting 256 with the sheave or pulley 
wheel (Figs. 1, 3 and 9) on the driving shaft 
of the motor 93. The saw 240 is rotated continu 
ously at high speed (about 2200 R. P. M.) as long 
as the motor 93 has power supplied to it. Belt 
256 causes rotation of the saw 240 on its axle 24 
in Opposite direction to the direction of rotation 
imparted to the chuck sleeve sheave 56. A suit 
able air blast from a source (not shown), is deliv 
ered in the saWing region by a suitable nozzle 257. 
This blows the saw chips away from the Work 
and a suitable hood 253 is arranged about the 4 
saw. The chips are withdrawn in any suitable 
manner. 
The groove cutting or broaching tool arrangement 

(Fig.S. 13 and 14) 
As mentioned above, the groove cutting or 

broaching tool operations also begin at station 
IV. They, however, continue through to station 
WI and are effected by the use of a series of arcu 
ate cutting or broaching tools 260 suitably ar 
ranged in the path of travel of the surface of the 
casing 5 adjacent to its front end. As shown in 
Figs. 13 and 14, these broaching tools 260 com 
prise a plurality of hardened steel segmental cut 
ting tool members 260a arranged end to end. 
Each of the segments 260d is supported on a 
segmental tool carrier member 26 carried by 
top f Ca of the bed casting. Each of the arcuate 
segments 26 is adjustably mounted in a groove 
26.2d of the tool holder 262 which is part of the 6 
aforementioned bearing casting 22. These ar 
cuate members 26 are held in adjusted position 
by bolts 263 extending through slots 264 which 
are of substantially larger diameter than the bolts 
to permit adjusting movement of the segments 
26. Such adjustment of these segments is ef 
fected by radially arranged adjusting bolts 265a, 
265b threadedly engaged in the opposite walls 
262b and 262c of the groove 262a. Adjustment 
of the bolts 265a, 265b in these walls permits a 
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radial shifting either toward or away from the 
Center of rotation of the turret member 20 of 
each carrier member 26. The segmental groove 
icutting or broaching tools 260d, are Secured to 
respective Segmental carrier members 28 So that 
radial adjustment of the latter effects correspond 
ing radial adjustment of the tools 2600. These 
tools 260a, are suitably secured to the bed mem 
bers. 26 as by bolts 266. 
The groove cutting or broaching tools 26ea are 

provided with a plurality of cutting teeth 267 
along their Outer peripheral Surfaces. In trans 
Verse CrOSS Section (i. e., in profile) these teeth 
are Shaped as shown in Fig. 14 to cut the re 
quired shape of the ejection groove 7 in the par 
ticular shell casing 5 so that as the latter is car 
ried in spinning condition by the turret member 
20 from station IV through to station WI the 
ejection groove is cut in the spinning casing 
by the said teeth 267. In practice the groove 
is gradually cut to its required depth in the prog 
reSS Of the particular casing 5. from station IV 
to Station VI by arranging the segmental beds 
26 slightly eccentrically with respect to the axis 
of rotation of the turret plate member 29 so that 
there is a gradual increase in depth of penetra 
tion of the teeth 267 on successive of the segmen 
tal tools 26 a from station IV to station VI. This 
Simulates a proper cutting feed of the teeth 267 
into the Spinning casing 5. It also insures a 
Smoother cutting action of the tools 260a and a 
better appearing groove 7. 
In the machine shown, the extent of the trav 

erse of the turret member 20 from station IV to 
Station WI is Substantially 180° or half a revolu 
tion. In the traVerse from station IV to station 
WI, the particular casing 5 still spinning is car 
ried past a station W at which a finishing end 
cut is provided for the rear end 9 of the cas 
ing. Which trims the said casing to its exact re 
quired longitudinal dimensions. 
Rear end finishing cut mechanism (Figs. 3, 18 

and 19) 

The rear end finishing cut is effected by a rear 
end finish cutting tool 2 located at station V 
at the rear of the turret member 23. In the em 
bodiment shown, this tool has polygonal cross 
Section and is provided at its cutting end with a 
Suitable cutting edge 27 ea. The end of the tool 
is beveled at 278 b to provide clearance for the 
chips removed from the casing 5 and permit the 
paSSage of the finished end 9 of the trimmed cas 
ing 5 beyond the cutting edge. The tool body 20 
is Supported on a suitable tool holder 27 which 
is, fixedly supported at 272 to the top Ca of the 
frame or housing 8. The tool holder 27 has a 
removable clainping plate 273 for the adjustable 
positioning of the tool 28 thereon. The tool 
holder 27 is so positioned that the cutting edge 
20 of the cutting tool may be positioned properly 
to effectively trim the end 9 of the particular cas 
ing 5 to final longitudinal dimensions at station 
Was the rotating casing moves past that station 
in its orbital path with the turning turret mem 
ber 28, 
As hereinabove described the cutting or broach 

ing tools 268a continue cutting action of the 
groove 7 on the casing 5 until the station VI is 
reached. This is not effected until after the fin 
ishing end cut at station W. It now becomes 
necessary to provide internal and external cham 
fering cuts on the finished rear end 9. These cuts 
commence at station. VI and are completed in 
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the traverse of the particular casing 5 from Sta 
tion W to Ward Station VII. 

The rear end chamfer cutting mechanism. 
(Figs. 3, 18 and 19) 

The rear end chamfering cuts are effected by 
an inside chamfering tool 290 and an outside 
chamfering tool 29 , the first of which is so lo 
cated as to provide the inside chamfering cut and 
the second of which is so located as to provide 
the outside chamfer on the rear end 9 of the 
casing 5 in its traverse from station VI to station 
WII. These tools have appropriate cutting edges 
290a, 29 fa. The bodies of these tools 290, 29f 
are supported suitably in separate tool holders 
292, 293. Suitable clamping plates 294, 295 serve 
for clamping the respective tools 290, 29 to the 
respective tool holders 292, 293. 
Tool holder 292 is pivotally supported on a base 

block or plate 296 about the threaded pivot stud 
297 which is provided with a locking nut 298, 
So that the tool holder 292 may be angularly 
adjusted about the said stud and locked in ad 
justed position. A suitable adjustment bolt 299 
threadedly engaging an arm 300 extending from 
the base block 296 is adapted to engage an arm 
or Wing 292a of the tool holder 292 to effect angu 
lar adjustment of the latter against the opposi 
tion of a compression spring 30 located between 
the arm 390 and a shoulder 302 On the tool holder 
292. As shown in Fig. 18, the spring 30 tends 
to rotate the tool holder 292 in counterclockwise 
direction until the Wing 292.a. abuts the adjust 
ment bolt 2.99. The compression of Spring 30 
may be made adjustable in any suitable Way. 
The tool holder 293 is similarly supported. On 

the base member 296 about the threaded pivot 
stud. 303. A suitable clamping nut 304 is pro 
vided on the stud 303. The tool holder 293 has 
an arm. 395 which is adapted to engage With a 
Suitable adjustment, bolt 30 carried from an 
extension 308 of the arm 300. A Suitable com 
pression spring 309 extending between the arm 
300 and a shoulder 3 of the holder 293 serves 
to urge the holder 293 in counterclockwise man 
ner until the arm. 305 abuts the adjustment bolt 
397. The compression of spring 309 likewise may 
be made adjustable in any suitable way. 
The base member 296 is provided with a slide 

rod extension 3 having polygonal cross sec- : 
tion. This rod is slidably carried in a sleeve 
32 and is capable of reciprocal motion in its 
longitudinal direction. A fixed cam member 33 
is suitably Supported in a fixed position from a 
Suitable portion f2c of the bearing member 2. 
This cam member 33 is in the form of an arcu 
ate plate arranged so that its arc of curvature is 
Concentric about the axis of the shaft of the 
turret plate member 20. In its surface the cam 
member 33 is provided with an arcuate cam 
slot 34. A cam roller 35 is rotatably supported 
and depends from the base member 296. It is 
adapted to roll in the cam slot 34. The can 
slot 3 4 is So positioned on member 33 that the 
movement of the cam roller 35 in it will effect 
reciprocal motion of the rod 3 f l and its base 
plate 296 toward and away from the finished end 
9 of the particular shell casing 5 passing from 
station VI to VII so that the chamfering tools 
290 and 29 are moved from a non-engaging 
position into a cutting position with respect to 
the inside and outside of the said end 9 and are 
then moved to a clearing position away from Said 
end after the inside and outside chamfering cuts 
have been made and before the casing reaches 

0 

5 

20 

25 

30 

35 

40 

5 s 

80 

70 

75 

2,425,170 
20 

station WII. This reciprocal motion is effected 
by orbital movement of the sleeve 32 parallel 
to that of the work piece or casing 5. The sleeve 
is so moved by its connection through the bracket 
3f6 to the movable ejecting mechanism presently 
to be described. The Orbital movement of the 
sleeve 32 parallel to the direction of movement 
of the Work piece or casing 5 in its Orbital path 
is at a speed of motion which is Synchronous With 
that of said Work piece or casing 5. Return 
movement of the sleeve 32 may be at a faster 
rate or anything desired. These Speeds are ef 
fected with corresponding motions of the eject 
ing mechanism as will be described presently. If 
desired, either or both of the chamfering cuts 
may be eliminated by removing the Correspond 
ing chamfering tool or tools from the tool hold 
ers 292, 293. 
While the chamfering cuts are being effected 

on the rear end 9 and still in the traverse of 
the particular casing 5 from station WI to sta 
tion VII, a finishing groove cut is applied to the 
groove 7. This groove finishing cut is effected 
by an appropriate finishing tool and associated 
mechanism now to be described. 
The groove finishing cut and associated mecha 

misms (Figs. 13, 15 and 16) 
The groove finishing cut must be very accu 

rately performed so as to avoid any likelihood of 
the jamming of a casing 5 in a gun or cannon 
because of failure of the ejecting mechanism 
thereof to engage the groove and remove the cas 
ing prior to the injection of an undischarged car 
tridge. To this end, the groove finishing tool 
must be very accurately applied to the shell casing 
in the machine of this invention. Also it is ad 
visable and preferable during the operation of 
such a groove finishing tool that counter pressure 
be applied to the surface of the casing at a di 
ametrically opposite point With respect to the 
finishing tool so as to prevent distortion of the 
casing during the finishing cut thereon. 
Both the groove finishing tool and the backing 

mechanism for applying Counter pressure are 
supported from a connch plate member 325. 
This plate, as shown in Figs. 13 and 16, is sub 
stantially triangular in shape and is provided ad 
jacent its apex with a rearwardly extending shaft 
326. On its front face adjacent one of the base 
apices, the plate carries a forwardly projecting 
stud 327 on which a groove finishing cutting or 
milling tool 328 is removably carried. This tool 
as shown in FigS. 3 and 16 has a pair of oppo 
sitely extending blades 323 each of which has 
an appropriate arcuate cutting edge 329d. The 
blades have a profile or tranSVelse cross Section 
(not shown) which is substantially similar to that, 
of the broaching tools 2 as shown in Fig. 14 so 
that the entire groove is finished as the par 
ticular rotating shell casing 5 sweeps past that 
of the groove finishing cutting edges 329a in its 
path. 
The plate member 325 adjacent the other of its 

base apices is provided in its front face with a 
cylindrical recess 33i (Fig. 15) extending part 
way through the plate member. A slot 33 ex 
tends from the recess base 33ja to the rear face 
of the plate 325. A backing member roller 332 
is provided, this roller has a head portion 332d. 
whose outer configuration is complemental in 
shape to that of the groove 7 and is adapted to 
fit freely in such groove. Rearwardly of the head 
portion 332a the roller is provided with a cylin 
drical portion 332b of reduced diameter, a por 
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tion of which extends into the bore. 330. The 
portion 332 is supported by suitable roller or ball 
bearings. 333 from a bearing axle. 334. This axle 
has a rearwardly extending stud 335 which pro 
jects through the slot 33 and is threadedly en 
gaged by a suitable locking nut 335a, so that.the 
stud may be claimped at any adjusted position in 
the slot S.S. Shifting of the stud 335i and cons 
sequently with it of the roller 332 is effected by 
the set screw 335 extending transversely of the 
stud through a suitably threaded bore. 33 in the 
plate 325. This set screw provides for adjust 
ment of the roller 332 transversely of the longi 
tilldinal axis of the shell casing and regulates its 
distance from the cutting edge 329a of the cut 
ting tool 329. facing it, so that proper adjustment 
may be made for different desired depths offin 
ishing cuts on the groove. 

It is necessary, too, to provide for axial adjust 
ment of the backing roller and the cutting tool 
Closer t0. Or further a Way from the front face of 
the turret plate member 28. This is effected by 
axial adjustinent of the shaft 328 that carries 
plate member 325. As shown in Fig. 15, this 
shaft 326 extends through a sleeve, 340; and is 
provided at its protruding end. With a threaded 
head portion 326a. The sleeve 340: has a flange 
34 to at One end which serves as a manipulating 
head. The sleeve is externally threaded at 340b 
for threaded engagement in a bearing 34 which 
in turn is carried in a suitable support 342. A 
Suitable iock nut 3.3 is provided on the threaded 
portion. 33b of the sleeve. 349 and serves to. Gick 
the member 3:38. in any adjusted position relative 
to the bearing 33i. The inner face, of the plate 
member 325 normally abuts an end 349c. of the 
sleeve 348. End play of the shaft; or spindle-326 
is eliminated by the lock nut 343; which engages 
threadedly cn the threaded portion 326a of the 
Spiride and is tightened to abut the flange 34 a. 
of the sleeve 343. It may be locked in place by 
a suitable means as a set, screw 345. 
The spindle 323 is rotatable within the sleeve 

34 to permit angular adjustment of the plate 
323. On the axis of its Spindle 325. So... that both 
the backing wheel 332 and the milling tool. 329 
may be properly positioned. With respect to the 
fixed Orbit of the particular shell casing as it, 
noves in the Orbital path from Station. W. to sta 
tion VII during rotation of the turret member 
29. In this way the said casing is made to pass 
properly between the tool. 323 and backing roller 
332 which then engage it, at Opposite sides. 
The 3djustment mechanism for Varying the 

angular position of the piate comprises a split nut 
34 which engages threadedly on the threaded 
portion 328d, of the Spindle 326. This rut 347 
has a Suitable clamping screw 343 extending be 
tWeen the wings 332d, 3.7b of the nut, 347 to 
lock the latter in any adjusted position on the 
Spindle. 326. Extending laterally in spaced rela 
tionship from the nut 347 are the arms 349, 350 
(Fig. 16). forming tines of a fork-like portion. 
These two tines 349, 353 extend respectively on 
opposite sides of a fixed post 35A, which is car 
ried suitably by the bearing 34. This post has a 
pair of parallel flattened faces 35la, 35b which 
extend parallel to the inner faces of the tines 349, 
350 and are spaced therefrom sufficiently to per 
mit some rotary movement of the nut 347 and, 
consequently of the spindle 328, i.e., the spacing 
is such as to perinit. Some lost motion between 
the tines and the fixed post 35. 
One tine 339 is provided with a transversely 

extending adjustment stud or bolt. 352 whose inner 
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end 352a is normally positioned to abut the flat 
tened face 35 a. of the fixed post 35. The other 
tine 350 is provided with an extension 353 having 
a bore 354. This bore receives a compression 
Spring 355 and a pressure adjustment screw 356 for 
adjusting the relative compression of the spring 
355. The spring 355 engages between the face 35 lb 
of the fixed post 35? and the inner end of the 
Screw 356 and tends to urge the face 35 a. into 
engagement. With the end 352d of the adjust 
ment, bolt 352. 
With the described construction, coarse, angu 

lar adjustinent of the plate 352 is first effected 
by looseining the split nut 387 and rotating the plate. 
to the approxiraate required angular position and 
then again tightening the split nut. Thereafter 
finae adjustment of the angular position is effected 
by manipulation of the adjustment bolt 352, and 
tightening of its associated locking nut 352b. 
The Support or bracket, 342 which carries the 

mechanism just described is split for assembly 
purposes into two. portions 342d and 38.2b which 
are renovably Secured together by suitable means 
Such as bolts 36. The portion 32.2b is provided 
With a substantially inverted U-shaped yoke por 
tion 36 . An arcuate side member 362, Figs. 13 
and 16, is shaped at one end 362d to fit Within 
the yoke-member 364 and is secured therein both 
by the longitudinally extending bolt 363 and the 
traaSVersely, extending bolts 364. These bolts 
363 and 36A serve to support. the yoke member 
3S and consequently the bracket 342 rigidly on 
the slide member 362. 
The slide member 353 is guidedly supported in 

suitable manner as by the guide surfaces 3650 
385b (Fig. 13) formed in the plate member 366 
attached to the bracket; 36 fixedly supported in 
turn from the top (a of the frame or housing 

. The curvature of the slide member S62 as 
well as of the guide surfaces 365a, SS6b, and their 
positioning is such that their radii of curvatures 
are concentric With the center of rotation of the 
turret, axle . . 
Anarcuate slot 383. (FigS. 2 and 3) is provided 

in the bracket. 362. A pivot pin 389 which is fixed 
to the slide member 362 extends laterally there 
from into, and through the slot 38. A coupling 
member 3 is rotatably attached to the pivot 
pira 3.69. This coupling member 3 in turn is 
attached to a crank rod 32. The crank rod 37 
is. Coupled at its opposite end to a cam roller 
32 (Figs. 1 and 2) which operates on a can 373 
(Fig. 1). The latter is keyed or otherwise fixed 
to the main drive shaft 83. Thus rotation of the 
drive shaft 89 and the cam 33 will effect oscil. 
latory notion of the bracket 362 in parallel to the 
Orbit. Of movement of the work holder on the tur 
ret member 25, The purpose of the orbital mo 
tion of bracket 352 is to permit engagement both 
Of the cutting edge 329ct of a blade 329 of the 
groove cutting tool 328 and of the backing roller 
332, with the particular shell casing 5 at oppo 
Site sides during a sufficient, period of the Orbital 
traverse of the particular casing 5 from station 
WI to station VII to insure a complete finishing 
cut on the entire circumferential surface of the 
groove 7. 
During a period of the traverse of the particu 

lar casing 5 from station VI to station VII, both 
the groove, finishing tool 328 and the end chann 
fering tools, 299, 23 act upon the particular cas. 
ing 5. However, the chamfering tools start to 
act in advance of the groove finishing tool. 328. 
The particular shell casing 3 leaves the groove 

finishing tool 328 and backing roller 332 just 
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about at its arrival at station VII. At Such time 
the sheave or pulley 58 driving the chuck sleeve 
34 holding this casing rides off the driving belt 
82 disconnecting the rotational drive of the par 

ticular chuck sleeve 34. At this point it becomes 
necessary to brake the disconnected pulley or 
sheave 56 to completely stop its rotation. This 
is effected by braking mechanism now to be de 
Scribed. 
Chuck sheave braking mechanism (Fig. 3a) 
While any suitable type of braking mechanism 

may be employed, a very simple device is shown 
in Fig. 3a. Therein, a member 380 is fixedly Sup 
ported on the motor suspension rod 95 being Suit 
ably secured thereto in the region of Station VII. 
Adjacent the arm 380 is a loosely mounted arm 
382. The arm is provided at its outer end With 
a brake shoe 383. The brake arm 382 is of Such 
length that the shoe 382 will contact the pe 
ripheral surface of the sheave or pulley 56 di 
rectly as it leaves contact with the belt fo2 thus 
exerting a braking action to the Spin of that 
sheave. A suitable pin 384 projecting from the 
arm. 382 is connected by a tension Spring 385 to 
a stationary pin 386 carried by the arm 380. The 
spring 385 thus tends to impart rotation to the 
arm 382 so as to apply the braking Surface 383a. 
of its shoe 383 to the said leaving sheave 56. A 
suitable adjustable stop for the arm 382 is pro 
vided. This comprises a lug 380d depending from 
the arm 380 which has threaded therein a limit 
ing bolt 387 which is locked in any desired ad 
justed position thereto by the nut 388. This bolt 
passes through a hole in lug. 382d which is part of 
the arm 382 and in alignment with the lug 380d. 
The head of the bolt 387 a thus acts as the stop 
for the arm 382. By means of this adjustable 
feature the pressure of the braking surface of 
the shoe 383 on the leaving sheave 56 may be ad 
justed as desired, notwithstanding the strength of 
the spring 385. 

It is important that this brake act upon the 
leaving sheave 56 before the ejector mechanism 
presently to be described engages the casing 5 of 
the chuck sleeve 34 associated with said leaving 
sheave 56. If the braking mechanism were not 
incorporated, the leaving sheave 56 would con 
tinue in free rotation because of the inertia, and 
carry the particular casing 5 in a spinning con 
dition into position for the engagement of its 
chamfered end 9 with the ejecting mechanism. 
This Would spin over the chamfered end 9 and 
vitiate the previous end cutting and chamfering 
tooling Operations. The brake mechanism just 
described, however, effectively brakes the rotation 
of the particular casing 5 in the chuck sleeve 34 
asSociated with the leaving sheave and avoids de 
structive spinning over of the end 9. After the 
braking has been effected, the continuously ro 
tating turret plate member 20 carries the par 
ticular braked casing 5 to the start of ejection at 
Station VIII. The ejecting mechanism will now 
be described. 

Ejecting mechanism (Figs. 1, 2, 3 and 18) 
The ejecting mechanism is arranged at the rear 

R of the turret plate member 20. It comprises 
a lever 400 carried rotatably at one end on a 
stud shaft 40. This stud shaft is supported be 
tWeen suitable bracket members, one of which is 
the end plate 8. The other 402 is attached suit 
ably to the top 0a of the frame or housing 0. 
The lever 400 is provided at its opposite end with 
a horizontally disposed bearing member 404. This 
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bearing member carries a longitudinally movable 
sleeve 405 (Fig. 18). The sleeve in turn is pro 
vided at one end with an enlarged head 406 and 
with an internal longitudinal bore 40. The bore 
is enlarged in a portion 407 a thereof for a pur 
pose to be presently described. A longitudinally 
movable plunger member 408 is supported within 
the bore 497 of the sleeve and extends outwardly 
from each of its ends. The plunger member also 
has a longitudinal passage-way 409 extending 
through its entire length. The end 408a is suit 
ably threaded to receive a positioning nut 40, a 
locking nut 4 if and a hose coupling member 42. 
The latter is attached to a suitable hose 4 f3 from 
a valve controlled fluid pressure source (not 
shown) which delivers fluid under pressure 
through the passage way 409 to the other end 
408b of the plunger 48 for the purpose to be 
presently described. The ejector end 408b of the 
plunger 408 is headed at 498c. The headed por 
tion 408c is preferably larger in diameter than 
the diameter of the end 9 of the casing 5. A Suit 
able compression spring 44 is carried in the en 
larged portion of the bore 407a. This spring en 
gages between shoulders 405a on the sleeve 405 
and a shoulder 408d on the plunger 408. The 
Spring serves as a cushioning member between 
the plunger 408 and the sleeve 405. 
The lever or arm 400 is required to be oscillated 

about the stud 40 on a path substantially par 
allel to and concentric with the orbit of the path 
of the Work holders On the turning turret plate 
member 20. To this end, the stud shaft 40 to 
Which the lever 490 is keyed or otherwise fixed is 
in axial alignment with shaft of the turret 
member. The lever 400 is provided With a crank 
arm 47 (Fig. 3). The latter is pivotally coupled 
at 48 to a crank rod 49. The latter in turn 
extends downwardly through a suitable opening 
in the top 0a of the housing and is pivotally 
joined or coupled at 42 to one arm 422a of a 
lever 422 which is pivoted suitably at 423 to a 
Suitably fixed support 424 (Fig. 1) carried from 
the top 0a of the housing 0. A second arm 422b 

5 of the lever 422 (Fig. 3) is provided with a cam 
follower 425 which engages in a cam groove 426a. 
proVided in a face of a cam disc 426. This cam 
disc in turn is keyed or otherwise fixed to the 
drive shaft 89. Thus rotation of the shaft 89 
imparts an Oscillatory rotary motion to the ejector 
carrying arm or lever 400 about an axis of rota 
tion which is in axial alignment with the axis of 
rotation of the turret member axle f. 

During the rotary oscillatory motion of the 
lever 490 just described, reciprocal longitudinal 
movement toward and away from the turret 
member 20 is required of the sleeve 405 and of 
the ejector plunger 408. To effect this recipro 
catory motion a pair of links 427, 423 (Fig. 18) 
are pivoted respectively at 429, 430 to opposite 
sides of the part or head 406. These links 427, 
428 are pivotally coupled at 43f, 432 to the re 
Spective arms 433, 434 of the bell crank levers 
435, 436 which are located on opposite sides of 
the arm or lever 400. These levers 435, 436 in 
turn are pivoted respectively at 437 and 438 to 
the lever 400. The other arms 439, 440 of the 
two bell Crank levers are pivotally attached at 
their outermost ends 439a, 400a (Fig. 1) through 
a universal joint 44 to a crank rod 442. This 
rod 442 in turn is coupled pivotally through a 
universal joint 443 to an arm 444 of a bell crank 
lever 445 (Fig. 3). This lever is rotatably piv 
oted at 446 to the hanging stationary support 
424. The other arm 447 of this bell crank lever 
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445 is provided with a cam follower 448 that en 
gages in a cam groove 449 provided in a cam disc 
450 (Fig. 1). This disc 450 is keyed or other 
wise fixed to the drive shaft 89 so that rotary 
motion of the latter will impart reciprocal mo 
tion to the ejector plunger 408 and to its Sup 
porting sleeve 805, in the axial direction toward 
and away from the turret member 20 during the 
orbital oscillatory motion of the arm or lever 
400 in the direction of rotation of the turret 
member 20. 
The timing of the cams 426 and 450 is such 

that in the traverse of a shell casing from sta 
tion VIII to station IX, the arm 480 will rotate 
in the same direction at the same speed as the 
turret member 20. During this traverse the 
rejector plunger 408 and its sleeve 405 would be 
given a complete cyclic or to and fro motion so 
that the head 408c will push the casing 5 then 
aligned with it completely out of the chuck sleeve 
34 and then be retracted sufficiently to clear 
the chuck sleeve before the limit of the orbital 
Oscillatory rotation of the arm 400 is completed. 
This is necessary to avoid damage to the parts 
and to provide for continuous operation of the 
turret member 20. 

During the ejecting movement of the plunger 
408 a fluid blast directed from the outlet 409a of 
the passageway 409 serves as an auxiliary aid to 
the ejection of the particular finished casing 5 
from its supporting chuck sleeve 34. . . - 
A valve 452 (Fig. 17) for controlling the fluid 

blast supplied to the passage-way 409 through 
the hose or conduit 4 3 is conveniently controlled 
by the movement of the arm 400. To this end, 
the lever or arm 400 is provided with a fixed 
pivot member 455. A crank rod or link 456 is 
pivotally joined at 356a to the pivot member 455. 
This rod 456 is provided at its opposite end with 
a cam head 457 for the purpose presently to be 
described. The valve 452 is connected to the 
hose or conduit 4:3. It is of the normally closed 
type and serves as a control for the fluid pres 
sure in the feed line 458 which is connected to 
a pressure source (not shown). This valve is 
adapted to be opened by inward pressure upon 
its operating plunger 459 to admit pressure from 
feed line 458 to conduit 413. The internal con 
struction of the valve itself is well known and 
need not be described. The plunger 459 is adapted to be operated upon by a rotatably sup 
ported bell crank lever 468. One of the arms 46 
of this lever is provided with an adjustable abut 
ment 462, which is adapted to engage the plunger 
459. The other arm 463 of the lever 460 is pro 
vided with a tined portion 463a. The cam head 
A5T of the crank rod 456 has a flange or nose 457a. 
which engages within the tined portion 463d. 
Longitudinal motion of the crank rod 456 causes 
engagement of the flange 457a in the tined port 
tion to effect rotation of the bell crank lever 460 
in such a direction as to cause inward pressure 
of the plunger 459 opening the valve 452. Con 
tinued movement of the crank rod 456 in the 
same direction causes the flange 457d to ride up 
‘and out of the tines 463d and release lever 469. 
This permits the latter to return to its original 
full line position shown in Fig. 17, notwithstand 
ing continued motion of the crank rod 456 in the 
opening direction of the valve. Thus the valve 
can close after a short period of time delivering 
only a short ejection blast in its open position 
notwithstanding the fact that the ejector arm 
45) has not yet completed its oscillating cycle. 
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Any other suitable type of valve control could be 
used. 
The combined action of the ejector plunger 

408 and the air blast from nozzle 409a serve to 
eject the particular finished shell casing 5 at sta 
tion IX completely from its chuck sleeve 34 and 
move it to a delivery chute receiving mechanism 
f64. The emptied chuck sleeve 34 continues to 
travel with turret member 20 from station IX 
back to station I where it receives a fresh unfin 
ished casing on which the described cycle of oper. 
sations from station I to EX is repeated. Each 
chuck sleeve 34 in its movement past these sta 
tions carries with it a casing 5 for identical oper 
ations theredn. 
IMechanical Operation control mechanism (Figis. 

1, 20 and 21) 
As hereinbefore pointed out, the main drive 

Shaft 89 is adapted to be coupled through the 
clutch 9 to the driving sprocket 87 which is con 
nected by the chain 86 to the output pulley 85 
of the variable speed mechaniisin 82. To effect 
such coupling, the clutch 9? is of any suitable 
type. In the embodiment showin, it is a frictional 
clutch and comprises one frictional member 9 fa 
keyed or otherwise attached to the sleeve 88, 
which carries the pulley 87, and a second fric 
tional engaging member 9 b slidably keyed on 
the main drive shaft 89 and movable into and 
out of firictional engagement with the member 
9 a for clutch coupling, in well known manner, 
of the shaft 89 to the sleeve 88 of the driving 
pulley 87. 
The member 9 b is moved into and out of such 

coupling engagement by a slidable collair 470 
which is provided with oppositely projecting studs 
47, 472. These studs are pivotally engaged by 
the respective yoke arms 473, 474 of a yoke men 
ber 875 which is secured suitably on a rotatable 
shaft 476. This shaft 476 is supported suitably 
in the bearings 47 which depend from the frame 
or housing top ta. Suitably fixed to the shaft 
476 is a crank lever 478. This lever is suitably 
keyed or otherwise attached on the shaft 476. 
A shaft 480 is rotatably supported parallel to 

the shaft 476 between suitable bearings 48 , 482 
provided in opposite walls f Od, Ge of the frame 
or housing 0. The shaft 480 extends outwardly 
of each of side walls and has one of a pair of 
manually operable evers 483 suitably fixed to 
eachi end so that the shaft 480 may be rotated. 
Suitably keyed or otherwise fixed on the shaft 

'480 is the crank 385. This erank is pivotally con 
rected to link 487. This link, in turn, is pivot 
ally connected to the crank 78. Through the 
agency of the lever and linkage System just de 
scribed; iotationi of the operating levers 483 in 
one direction will cause corresponding rotation 
6f the yoké arms 4:8; 4.4 in the same direction 
to push thie collar 470 against the clutch men 
ber 9 b and thus move it into coupling engage 
inefit With the other riheimber 9 a. of the clutch. 
Rotation of the operating levers 483 in the op 
posite direction will correspondingly uncouple the 
elitch member 9 b from the clutch member 9 a. 

It is desirable to instantaneously brake rota 
tion of the main drive shaft 89 when the clutch 
9i is uncoupled. To this end, suitable braking 
niechanism is associated with a part connected 
to the drive shaft. In the embodiment shown, 
a suitable brake band 490 is provided. This band 
is adapted to operate on the peripheral sturface 
of the cam disc 450. The opposite ends 49 f, 92 
of the band are attached to Stitable connecting 
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members 493, 494. Connecting member 494 is 
adjustably attached to a coupling member 495 
which, in turn, is pivotally connected at 896 to 
One arm 497 of a brake lever. This lever is car 
ried on a stud shaft 498 which is borne rotat 
ably in a suitable bearing 499 carried from the 
top Ca of the frame or housing 0. The op 
positely extending other arm 500 of the brake 
lever is pivotally connected at 53 f to the con 
necting member 493. Thus, rotation of the le 
wer arms 49, 500 in one direction. With the shaft 
498 causes the brake band 490 to be tightened 
about the cam disc 450 for braking action. Rota 
tion of these arms in the opposite direction loos 
ens the brake band freeing the can disc 450 for 
rotation. 
The required rotation of the aforementioned 

brake lever arms 497, 590 is effected by the ma 
nipulation of the operating levers 483. To effect 
such operation, a crank lever 502 is keyed to or 
otherwise secured on the shaft 498. This lever 
is pivotally connected to a link 503. The link 503 
in turn is pivotally connected to a crank lever 
504 which is suitably keyed or otherwise fixed on 
the shaft 476. A suitable tensioning spring 505 
is attached at one end to the crank lever 504. 
The opposite end of this spring is attached to 
any suitable fixed part as to the frame or hous 
ing O. The action of the Spring is such as 
normally to urge the lever 504 into such direc 
tion of rotation as to cause braking action of 
the band brake 490 and to urge the clutch part 
9 b into its disengaged position. 
The lever arm 504 is provided With a pin or 

roller member 596 which may be suitably en 
gaged by a holding pawl member 507 pivotally 
supported at 508d from a fixed support 568 de 
pending from the frame or housing top Ga. The 
pawl member 507 has an arm 509 which is at 
tached to one end of a suitable tension Spring 
59. The other end 5 of the spring is fixedly 
attached to the frame or housing 0. The hold 
ing pawl member 507 is provided, too, with two 
hook-like engaging noses 52, 53, either of Which 
may engage the pin or roller 506 and hold the 
arm 504 against the retractive rotary motion 
which is urged by the spring 505. The pawl 
member 507 is also is provided with an arm 54 
which is pivotally connected to a link 5.5. The 
link in turn is connected pivotally to a Solenoid 
plunger 56 of a controlling or releasing Solenoid 
517, whose purpose will be hereinafter described. 
The pawl member 507 is also provided with a 
safety arm member 518 which is so admeasured 
in length and positioned that, in one position of 
rotation of the pawl member, the end of the arm 
5.8 lies in the path of travel of the roller mem 
ber 506. When it does it prevents rotary move 
ment of the crank lever 504 to a brake releasing 
and clutch coupling position. This Safety arm is 
provided for a purpose to be presently described. 

Besides the safety arm member 58, additional 
safety means are provided. Such means includes 
a SWitch operating cam member 520 keyed to Or 
otherwise fixed on and rotatable With the Shaft 
476. Rotatably supported on the shaft 480 is a 
bell crank lever 52. This lever has one arm 
522 provided with a cam follower 523 that is 
adapted to engage the surface of cam 529. The 
other arm 524 is provided with an adjustable en 
gaging stud 525, which is adapted to operate a 
normally closed circuit controlling switch 526. 
This Switch is of conventional form and is of the 
normally closed circuit type, being connected in 
the power circuit of the chuck driving motor 
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93 as will be presently described. The circuit 
through this switch is adapted to be opened and 
closed on can actuation of the bell crank lever 
52 by the cam 528. The latter is so shaped and 
positioned on the shaft 476 that in a locked po 
sition of the latter wherein braking is effective 
and the clutch 9 is uncoupled, the arm 524 is 
maintained so that its abutment stud 525 is in 
engagement With the Switch 526. Thus the cir 
cuit through the switch 526 is then open to pre 
Went power from being applied to the chuck motor 
93 for a purpose to be presently described. Upon 
rotation of the shaft 476 to a second or neutral 
position. Wherein the clutch still is uncoupled but 
the brake released for manual manipulation (Fig. 
24) and also to the third or driving position (Fig. 
22) wherein the brake is released and the clutch 
is coupled, the can follower moves into the cam 
recess 520a, and arm 524 rotates away from the 
switch permitting the latter to close, closing the 
electric circuit to Said motor 93 at this SWitch. 
The motor 93 then will run provided other 
SWitches in its circuit also are then closed as will 
be described presently. 
An additional safety locking member is provid 

ed for the purpose of preventing recoupling of 
the clutch element 9 b with element 9d in the 
event that the clutch 9 becomes uncoupled by 
reason of an improper location of a shell casing 
5 in its traverse from stations II to III or of the 
detection of a defective casing during such trav 
erse as will be presently described. This locking 
mechanism comprises a pawl member 530, pro 
Vided With an engaging head 53 adapted to be 
engageable with the stud 472 on the collar 40. 
The member 53 is pivotally attached to a fixed 
stud 532 carried suitably from the frame or hous 
ing ?o. The member 530 also is pivotally attached 
to a Solenoid plunger 533 of a controlling solenoid 
534. The arrangement of pawl member 530 on 
its pivot stud 532 and its length are such that 
While the Solenoid 534 remains energized as will 
be presently described, the member 538 is lifted 
So that the shoulder 53 fa on its head 53 can not 
engage the stud 472. This permits necessary 
movement of the collar 47 by lever 483 for effect 
ing clutch coupling. On the other hand, imme 
diately that the solenoid 534 becomes deemergized 
the pawl member 53a is moved by a suitable 
Spring 535 into such a position that its shoulder 
53? a lies in the path of the stud 472 on collar 
470. Thus, when the latter is released for move 
ment to its retracted or uncoupled position, the 
shoulder 53 a will limit further movement of stud 
472. The recoupling of the clutch will then be 
prevented until the solenoid 534 is again energized. 
The shoulder 53 a on head 53 is so located, how 
ever, that the limited movement permitted stud 
42 permits switch 526 to be closed by a limited 
movement of arm 483 as Soon as either an im 
properly located or an unejected finished casing 
are removed from the carrying work holder, as 
will be presently described. The position of the 
lever 483 and other movable parts shown in 
Figs. 20, 21, and 22 is the running position, i. e., 
with the clutch 9 coupled and the brake band 
490 released. Fig. 23 shows the uncoupled and 
locked position of these parts and Fig. 24 shows 
the neutral position of the parts. 

The electric control circuits (Figs. 22, 23 and 24) 

In the embodiment shown, the turret motor T 5 
and the chuck driving or spindle motor 93 are 
each adapted to be energized from a 440 volt 
three-phase power circuit while certain of the 
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controls and safety devices are adapted to be 
energized from a 110 volt 1-phase power circuit. 
The 3-phase Iines a, b, c from the 440 volt source 
P1 are connected through a starting box 549 of 
conventional construction and a start and Stop 
switch 54i also of conventional construction to 
the turret turning motor 75. The switch 54 con 
stitutes the sole start and stop control for the 
motor 75. Pressure of the starting button St of 
the switch 33 closes the circuit from the power 
lines a, b and c to the motor 75 and starts it. 
Pressure of the stop button Sp of the switch 54f 
opens the power circuit and stops this motor. 
By a parallel connection to the lines a, b and 

c, lines a, b and c' respectively connect the 
power source P1 to a starting box 542 similar in 
construction to starting box 540. The Starting 
box. 542 is also connected through a start and 
stop switch 553 to the spindle motor 93. One of 
the three phase lines a has the normally closed 
control switch 235 (Figs. 9 and 11) associated 
With the locator mechanism, and the normally 
closed SWitch 526 (Fig. 20) associated with the 
manual coupling mechanisml in Series with it. 
Thus the power circuit from the source P1 to 
the spindle motor 93 may be interrupted either 
by an opening of the switch 235 or switch 526. 
Such opening of either switch opens the power 
line a'. This causes the start and stop SWitch 
543 of a conventional type to shift automatically 
to its stop position. This removes power from the 
lines a ', b', c', leading to the spindle motor 93. 
As long as either switch 235 or Switch 526 remains 
open, line a remains open and no power can 
be supplied to spindle motor 93. 
The solenoid 534 which controls the pawl mern 

ber 53) is connected in parallel across two of the 
three phase lines b' and c' between the starting 
box 542 and the spindle motor 93. Thus sole 
noid 534 only has electric energy supplied to it 
while electric energy is supplied to the Spindle 
motor 93. 
The single phase power source P2 has one of 

its lines d connected directly to a normally open 
push button type stop switch 545. The other 
line e is also connected to the switch 545 but has 
the solenoid 57 connected in series with it. The 
lines d and e have the normally open switch 234 
connected across them in parallel with the switch 
545. An ejector safety switch 546 is also con 
nected in parallel across the lines d and e. 

losure either of switch 545, switch 234 or switch 
546 will energize the solenoid 57 causing its 
plunger to actuate the holding pawl member 507 
to release the roller 56 and permit or effect un 
coupling of the clutch 9 and braking action 
of the band 490. Normally the switches 545, 234 
and 546 are open so that the solenoid 5 nor 
mally is deenergized. 
In such condition a holding pawl member 50 

is urged by its spring 5.0 into such a position 
that the nose 513 can engage the roller 506 and 
maintains the arm 594 in the neutral position 
shown in Fig. 24. In this neutral position the 
clutch 9 is uncoupled, the band brake 590 is 
loose on the disc Á59 and the switches 235 and 
528 both are closed. This neutral position rep 
resents the normal condition of the entire ma 
Chine at the OutSet of OperationS. 
Assuming the aforesaid neutral position, the 

sequence of operations on the machine is as foll 
OWS: 
The starting button St of starting switch 54 is 

pressed, closing the power circuit to the main 
driving motor 75 causing it to rotate. The ro 
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tating motor 75 does not then supply driving 
power to the main drive shaft 89 because the 
clutch 9 is uncoupled. The starting button St 
of switch 543 is then closed. Since the switches 
235 and 526 are then closed the circuit to the 
Spiradle motor 93 is complete and the latter starts 
to rotate. The completion of the spindle motor 
circuit causes energization of the solenoid 534 
lifting the latch member 53 to permit free move 
ment of the clutch collar 470. Then the man 
ual coupling lever 483 is rotated to the position 
shown in Figs. 20 to 22. This causes the arm 
594 to be rotated until its roller 506 engages be 
hind the nose 512 of the holding pawl member 
507 which then holds it in this position. At the 
same time the said rotation of the arm 504 cou 
ples the clutch part 9 b with clutch part 9a, 
thus coupling the main drive shaft 89 to driving 
power from the motor 75, so that the entire se 
quence of operations of the machine at the varie 
ous stations can now commence and be carried 
out so long as the clutch 9 remains coupled. 
Should a casing 5 be improperly located in its 
work holder 34 during the traverse from stations 
II to III, the front end 6 of the casing will push 
the cross head 207 of the rear locator 205 (Fig. 
9) backwardly to the limit of lost motion per 
mitted the rod 206. This will move collar mem 
ber 2 fl and its pins 232, 233 accordingly causing 
the switch 235 to be opened and simultaneously 
causing the switch 234 to be closed. 
Opening of the switch 235 will immediately 

break the circuit through the starting switch 543 
removing power supply to the spindle motor 93 
and thus deemergizing the solenoid 534. Such 
breaking of the circuit through the starting 
switch 543 returns the latter to its open posi 
tion. Simultaneously, closure of switch 234 will 
energize the solenoid 511 through the single 
phase power circuit lines d, e and cause the hold 
ing pawl 507 to be rotated and release the roller 
506 from its engagement with the nose 5 2. This 
will permit the spring 505 to rotate the arm 504 
to the position shown in Fig. 23. In such posi 
tion the clutch 9 f is uncoupled and the brake 
band 490 then is tightened and immediately 
brakes rotation of the drive shaft 89. The whole 
machine then stops operating without, however, 
stopping rotation of the main drive motor 75, 
whose power, however, has no effect because of 
the uncoupling of the clutch 91. 
At this time the locking arm 528 is located in 

the path of the roller 506 so that it is impossible 
to shift the manual lever 483 from its locked posi 
tion (Fig. 23) either to the neutral position of 
Fig. 24 of the running position of Figs. 20 to 22, 
so long as the solenoid 57 remains energized. 
To start or continue operations in the ma 

chine, it is necessary for the operator to remove 
the improperly located shell at station III, by 
retraction of the head 207 of the rear locator 
205 to the dot-dash line position of Fig. 9, 
through the manipulation of the operating lever 
228. While the head 207 is in such retracted 
position, the operator withdraws the improperly 
located casing 5 and then again moves lever 228 
to its full line position of Fig. 9. This permits 
the switches 234 and 235 to return to their nor 
mal open and closed positions respectively, The 
opening of the switch 234 immediately deener 
gizes the solenoid 511. Closing of the switch 235 
completes the break in the power circuit to the 
spindle motor at this switch but the said power 
circuit still is open both at the switch 526 and 
at the starting switch 543. Since power is not 
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yet supplied to the spindle motor 93, the Solenoid 
534 is deemergized and the arm 483 is only ca 
pable of limited motion to the neutral position 
of Fig. 24. 
Movement to this neutral position is, there 

fore, now effected causing closure of the SWitch. 
526. Thus the only open portion of the Spindle 
motor circuit is now at the starting switch 543. 
Its starting button St then is pushed to complete 
the circuit to the spindle motor causing the lat 
ter to start rotating while the arm 483 is in its 
neutral position. Such energization of the Spin 
dle motor causes energization of the Solenoid 534 
freeing the stud 472 from engagement With the 
shoulder 53 fa of the member 530. It is then 
possible to move the arm 483 from the neutral 
position of Fig. 23 to the operating position of 
Figs. 20 to 22 so that the machine starts Operat 
ing again. Such operation Will continue until 
another improperly located casing appears at 
station III. 
The same type of stoppage will occur in the 

event that a finished casing 5 reaching station 
IX of the machine has not been ejected from 
its work holder. Such operation is effected by 
the closure of switch 5AS which is connected in 
parallel across the same single phase lines d and 
e as the switch 234. The switch 546 is So posi 
tioned that it will be closed by any non-ejected 
casing moving just beyond station IX. This clo 
sure will energize solenoid 57 causing release 
of the holding pawl 507 and instantaneous re 
turn of both the lever 504 and the manual lever 
483 to the locking position of Fig. 23. At this 
time, since the switch 235 has not been affected, 
the circuit of the spindle motor is broken only 
at the switch 526 and at the starting switch 543. 
As soon as the non-ejected casing is removed 
from its holder manually, the solenoid 57 is de 
energized. It is then possible to move the arm 
483 first to its neutral position, Fig. 24, closing 
the circuit to the spindle motor at the Switch 
526. Thereafter pressure of the starting button 
of the SWitch 543 energizes the Spindle motor 
and the solenoid 534 and permitS movement of 
the manually operable lever 483 to its operating 
position of Figs. 20 to 22 inclusive. 
The machine may be stopped quickly at any 

time by pressing the button of switch 545 to close 
the single phase circuit d, e and energize the 
solenoid 5. This has the same effect as a clo 
Sure of the SWitch 546. 
With the circuits, the SWitches and the Sole 

noids just described herein, it is impoSSible to 
run the machine With an improperly located Cas 
ing in a work holder or With an unejected fin 
ished casing in a Work holder. It is also im 
possible to couple the clutch 9 to apply power 
from the driving motor 75 unless the Spindle 
motor 92 is running. It is, also, unnecessary 
to stop the driving motor 75 Once the same has 
been started, notwithstanding the fact that the 
sequential station operations of the machine Can 
not be continued While an improperly located 
shell or an unejected finished casing remains in 
itS Work holder. 
A hand wheel 550 (Fig. ii) may be provided 

for turning the shaft 89 manually for adjust 
ment purposes. This Wheel is normally urged 
into uncoupled relationship With said shaft 89 by 
a spring 55. 
An electric counter 554 of any well known type 

may be provided. This counter has its electric 
circuit connected in parallel across the single 
phase lines d and e, A SWitch 555 is Connected 
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in series with one of the lines of this circuit and 
is normally open. The switch is so located in the 
orbital path of travel of the casings that it Will 
be closed momentarily by each finished casing 
passing it just before ejection from the machine 
to actuate the counter. The counter is connected 
across the lines d and e ahead of the Solenoid 
57 so that closure of the Switch 555 Will not 
actuate the said Solenoid. 

General Operation. 

The general operation of the machine itself 
briefly recapitulated is as follows: 

Casings 5 are delivered one by one from a chute 
O on to the receiving trough 26 at station I. In 

the traverse of the delivered casing 5 in the re 
ceiving trough 26 to station II, this casing is 
moved longitudinally and injected by the injector 
59 into the work holder or chuck sleeve 34. In 

such injection both the casing 5 and its Work 
holder 34 are moved axially to the limit of move 
ment in one direction permitted the holder 34. 
The so injected and positioned casing 5 in its 
traverse along the orbital path of its work holder 
from station II to station III is moved longitu 
dinally in the opposite direction by the rear lo 
cator 75 to position shown in Fig. 9. AS Said 
casing arrives at station III, its position is tested 
by the front locator head 207 which engages its 
front end 6. If the casing is properly located at 
station III, operation of the machine continues. 
If it is improperly located, the electric circuits 
hereinbefore described stop operation of the ma 
Chine. 
Assuming proper location, the located casing 5 

travels along the orbital path from station III 
to station IV. In such traverse the sheave 56 
of its work holder 34 engages the driving belt O2 
and starts to rotate the Said holder and Spin its 
contained casing on their own axis. The Spinning 
or rotating casing 5 moving along the Orbital path 
of its work holder 34 arrives at station IW Where 
the rotary saw 240 cuts off excess of its rear end 9. 
At the same time the Surface of the rotating cas 
ing 5 adjacent to its front end 6 commences en 
gagement with the teeth 207 of the stationary 
broaching or groove cutting tool 260d. The said 
casing 5 still in a rotation or spinning condition 
continues moving the orbital path from station 
IV to station WI and during such traverse remains 
in cutting contact with the teeth 267 of the groove 
cutting or broaching tools 260a, which progres 
sively cut deeper into said surface cutting the 
groove therein. While in the orbital traverse 
from stations IW to WI, the rear end 9 of the Spin 
ning casing 5 moves past the stationary end fin 
ishing tool. 270 which trims the said end of the 
casing to its final dimensions. 
Upon completion of the groove cutting at sta 

tion, WI and in its orbital movement from station 
WE to station WI, the finished rear end 9 of the 
rotating Or Spinning casing is engaged by the 
internal and external chamfering tools 290, 29. 
Also the cut groove 7 adjacent to the front end 
of the casing moves between the groove finishing 
cutter 329 and the backing member 332 SO that 
a finishing cut is applied to the groove 7 while 
Said Spinning Casing 5 is traveling orbitally from 
station, WI to station WII. As the Spinning cas 
ing 5 leaves station WII, the sheave 56 of its work 
holder is disengaged from the belt 02 and moves 
into braking engagement With the brake surface 
383a. This brakes the pulley sheave 56 and spin 
ning of casing 5 without, however, stopping the 

75 Orbital movement of the casing 5 and its Work 
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holder 34 on the turret plate member 20. The 
now braked casing 5 continues in its motion to 
station VIII whereat the ejector mechanism 4.08 
begins to operate on the casing and to push it lon 
gitudinally out of its work holder. Ejecting a C 
tion is supplemented by the fluid blast which is 
controlled by the valve A52 and ejection is COm 
pleted by the time the work holder arrives at 
station IX. 
Should ejection not be accomplished by such 

time, a non-ejected finished casing leaving station 
IX with its work holder 34 would operate the 
ejector safety switch 546 and cause stoppage of 
the machine by operation of the electric circuits. 
as hereinbefore described. If the casing has been 
properly ejected, its work holder moves from sta 
tion IX back to station I for a repetition of the 
cycle. 
in each Work holder 34 and on each shell casing 
injected into such work holder as each moves 
along the orbital path from stations I to TX and 
back to station I as just described, 
Alternative groove cutting or broaching arrange 

ment (Figs. 26-28) 
An alternative form of groove cutting or 

broaching tool arrangement which may be used in. 
the machine in place of that shown in FigS. 13 and 
14 Without requiring any changes as to other parts 
or functions of the machine is shown in Figs. 26 
to 28 inclusive. In the latter unchanged parts 
identical With those shown in Figs, 13 and 14 
have the same reference characters as in the 
earlier figures. 

In Figs. 26-28 inclusive the bearing casting 22d. 
replaces bearing casting 22 of Figs. 13 and 14. 
This bearing casting 22d, has similar shape and 
serves the same purposes as bearing casting 22, 
namely, to support rock shaft 2. It also serves 
to support a modified form of cutting or broach 
ing tool. It for convenience is made in two parts 
suitably bolted together at 22b and is, secured 
suitably to the top fa of the frame or housing 

at 23d. 
The bearing casting 22d has an arcuately ar 

ranged bed 56 whose center is concentric. With 
the axis of rock shaft 2, and consequently with 
the Orbital path of travel of the shell casings. 5. 
A tool clamping member 56 is associated. With 
the bed 569 and is adapted to be clamped thereto. 
ihis member 56 also has arcuate shape and it is 
clamped to the bed by suitable means as the bolts 
562. The clamping ring or member 56 is pro 
vided in its surface facing the bed 56) With a plu 
rality of equi-spaced slots 563. These slots ex 
tend parallel to the axial direction of rock shaft 
f2 and each serves to receive an individual cut 
ter 564. 
each has a cutting edge 564a whose profile is as 
shown in Fig. 27. These edges 564a are so shaped 
and positioned that as the shell casings 5 sweep 
past successive of the arcuately arranged cutters 
in traversing from station IV to station: WI, the 
required annular surface grooves 7 are cut in said 
casings. 
To provide for accurate axial alignment. Of the 

cutting edges 56&d, in the path of travel of the 
casings 5, the bed 56 has an annular upstanding 
flange 566a. 
a machined inner Surface 56 b against.Which the 
ends 563b of the cutters all are adapted to abut. 
The flange 56Gd, serves, therefore, as a stop gage 
for properly locating the individual cutters 554. 
Suitable clamping bolts 566 extend from the 
ciamping member 56: into the slots 563 to clamp 

The same cycle of operation takes place. 

All of the cutters 564 are identical and 

This flange for accuracy may have 
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34 
the cutters in their located positions against the 
bed 560; 

In order to provide varying depth of cut, i.e., 
to provide progressively increasing depth of cut 
into grooves by the individual cutters as the 
shell casings 5 progress from station TV to sta 
tion WI, the slots 553 are each deep enough to per 
mit the placing of one or more suitable shims' 
537 between the cutters 584 and the bed 560 be 
fore the clamping bolts 566 are tightened. 
The use of such shims serves to permit radial 

positioning of the individual cutting edge 564a 
of any cutter. As shown in Fig. 26 more shims 
are used. With the cutters near station IV. While 
progressively fewer and thinner shims are used 
with the cutters as the slots progress toward sta 
tion. VI. Thus, the cutting edges 564a of the re 
spective: cutters gradually and progressively cut 
deeper into the Spinning casings 5 as they pro 
gress from station IV to station WI. This air 
rangement as With the Segmental tools 263d of 
Figs. 13 and 14 provides collectively a slightly 
eccentric: arcuate arrangement of the cutting 
edges 564a of the cutters with respect to the or 
bital path of travel of the shell casings 5 so that 
there is a gradual increase in depth of penetra 
tion into the Spinning casings 5 by the cutting 
edges. 564 a from station IV to station WI. This 
simulates a proper cutting feed of the Said edges 
564.a. into the Spinning casing: 5. It will be noted 
that in effect the individual cutters assembled on 
bed. 560 constitute an arcuate broaching means. 
As with the modification of Figs; 13 and 14, the 

extent of traverse. Of the shell casings 5 from sta 
35. tion IV to station VI past the arcuately arranged 

cutters 564 is substantially 180° or half a revolu 
tion. All other parts of the machine are exactly 
the same, and in the same relationship and per 
form the same functions. 
An advantage of substituting individual cut 

ters 566 for segmental tools 260a is that if a sin 
gle cutter 564 breaks it can be replaced quickly 
and cheaply. On the other hand, if a tooth 257 
of one of the segmental tools 260a breaks; the 
whole. Segment must be replaced, Individual 
cutters are, therefore, more economical under 
coraditions where breakage is likely. 
While the: sequence of operations in this ap 

plication has been described most particularly 
; with respect to shell casings, it is to be under 
stood that the machine in either of its forms is: 
adapted for operation on many other types of 
workpieces. Likewise, it is to be understood that 
variations in details of construction and in ar. 
rangement of parts within the scope of the claims 
is contemplated. There is no interition; there 
fore, of limitation to the exact details shown and 
described. 
What is claimed is: 
1. In apparatus of the character described, 

means for moving a work piece in a rotating 
condition along an orbital path, means-operative 
on Said Work piece during its traverse along said 
path for effecting cutting operations thereon, 
means for braking rotation of said work piece 
during a period of its orbital travel subsequent 
to said cutting operations and means movable 
Synchronously with said first-named means along 
a portion only of said orbital path after the ro 
tation of said workpiece has been braked for then 
ejecting said work piece from said first-named 
means while motion in Said orbital path con 
tinues. 

2. In apparatus of the character described, 
Supporting means for a work piece, means for 
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moving said supporting means along a closed or 
bital path, means for rotating said supporting 
means on an axis of rotation independent of Said 
Orbital path in a coupled period of movement 
along Said Orbital path and means for maintain 
ing Said Supporting means uncoupled from Said 
rotating means in uncoupled periods of move 
ment of said supporting means along said orbital 
path, means movable Synchronously with said 
Supporting means along a portion of its orbital 
path and operative during one of said uncoupled 
periods for transferring and injecting Said Work 
piece into said Supporting means, mechanisms Op 
erative during said coupled period for effecting 
cutting operations on said Work piece, and means 
for the ejection of said Work piece from its Sup 
porting means after completion of said cutting 
operations and during another of Said uncoupled 
periods of movement of said Supporting means 
along Said oribtal path. 

3. In apparatus of the character described, 
individual supporting means for a plurality of 
work pieces, means for moving successive of Said 
supporting means continuously along a closed 
orbital path, means for rotating each Said Sup 
porting means on an axis of rotation independent 
of said orbital path in a coupled period of move 
ment of each successive supporting means along 
said orbital path, means for maintaining each 
successive supporting means uncoupled from Said 
rotating means in prescribed uncoupled periods 
of the movement of said Supporting means along 
said path, means movable Synchronously in turn 
with each of said supporting means along a por 
tion of its orbital path and operative during One 
of said uncoupled periods of each said supporting 
means for injecting a work piece to each Succes 
sive supporting means, mechanisms Operative 
during said coupled periods for cutting Operations 
on each successive work piece, and means for 
the ejection from its supporting means of each 
successive work piece after completion of Said 
cutting operations and during another of Said 
uncoupled periods of movement of each Succes 
sive supporting means along said orbital path. 

4. In apparatus of the character described, 
means for moving work pieces continuously along 
an orbital path, means for inserting Said Work 
pieces one by one into said first-named means 
While the latter is in motion, locator means Oper 
ative on opposite ends of each inserted Work 
piece while it is in motion along a portion of Said 
orbital path for locating each said inserted work 
piece properly for tooling operations on its ends 
and surface, means for spinning each said insert 
ed work piece after operation on it by said locator 
means has been completed, and means Operative 
on each said inserted work piece while the latter 
is spinning and being moved along other portions 
of said orbital path for effecting said tooling oper 
ations thereon. 

5. In apparatus of the character described, 
means for moving work pieces continuously along 
an orbital path, means movable Synchronously 
with said first-named means along a portion of 
said orbital path for feeding said work pieces one 
by one to said first-named means while the latter 
is in motion, locator means operative on ends 
of each inserted Work piece while it is in motion 
with said first-named means along a portion of 
said orbital path for locating each Said inserted 
work piece properly for tooling operations on its 
ends and surface, means operative While motion 
of each said work piece continues along Said or 
bital path for rotating each Said inserted work 
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36 
piece on an axis of its own after operation on 
it by Said locator means has been completed, 
means operative on each said inserted work piece 
While the latter is being rotated and being moved 
along other portions of said orbital path for ef 
fecting tooling operations thereon, means opera 
tive to brake rotation on its own axis of each 
Work piece upon which tooling operations have 
been completed while motion along said orbital 
path continues, and means then operative on each 
work piece whose rotation on its own axis has 
been braked but while motion along said orbital 
path continues for ejecting it from said first 
named means. 

6. In apparatus of the character described, 
means for moving work pieces continuously along 
an orbital path, means for inserting said work 
pieces into Said first-named means while the lat 
ter is in motion, locator means operative on an 
end of each inserted work piece while it is in mo 
tion along a portion of said orbital path for 
shifting each work piece in one direction, addi 
tional locator means operative on an opposite end 
of each work piece while motion continues along 
Said orbital path for shifting each work piece in 
the opposite direction, said two locator means 
Serving to position each work piece properly for 
Subsequent tooling operations thereon, means for 
preventing further longitudinal displacement of 
each located work piece, means for rotating each 
located Work piece on its own axis while it con 
tinues in motion on said orbital path, and means 
for effecting tooling operations on each workpiece 
While it is rotating and moving along a further 
portion of said orbital path. 

7. In apparatus of the character described, 
means for moving a workpiece continuously along 
an orbital path, an endless locator band member 
positioned at a bias to said first-named means 
and in the path of travel of an end of said work 
piece for shifting said work piece in one direction 
as it moves along a portion of said orbital path, 
a locator member positioned to engage an Oppo 
Site end of said Work piece for shifting it in an 
opposite direction while it continues along said 
orbital path, Said band member and said locator 
member Serving to locate said work piece prop 
erly in said first-named means for subsequent 
tooling Operations thereon, means for locking a 
located Work piece against further shifting in 
Said first-named means, means for rotating said 
located Work piece on its own axis, means for 
effecting tooling operations on the located, rotat 
ing Work piece, means for braking rotation of the 
Work piece after completion of tooling operations 
thereon, and means for ejecting the tooled work 
piece whose rotation has been braked from said 
first-named means, said locking means, said ro 
tating means, said tooling means and said rota 
tion braking means all being effective while said 
Work piece moves continuously along said orbital 
path. 

8. In apparatus of the character described, 
means for moving Successive work pieces con 
tinuously along an orbital path, an endless, freely 
movable locator band member positioned at a bias 
to Said first-named means and along a portion of 
said Orbital path in the path of travel of an end 
of each work piece as it moves along said por 
tion of said orbital path for shifting each such 
Awork piece in one direction, a locator member 
positioned to engage an opposite end of each work 
piece during its movement along said portion of 
said orbital path, Said band member and Said lo 
cator member Serving to locate each successive 
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work piece properly in said first-named means for 
subsequent tooling operations thereon, means for 
locking each located Work piece against further 
shifting in said first-named means, means for 
spinning each located Work piece on itS OWin axis, 
means, for tooling each located, spinning work 
piece, means for braking, the Spinning of each 
tooled Work piece, and means for ejecting each 
tooled Workpiece whose Spinning has been braked 
from said first-named means, said locking means, 
Said. Spinning means, said tooling, means, and said 
spin braking means, each being effective, while 
the Work pieces move continuously along said or 
bital path. 

9. A machine for cutting an ejection-groove into 
the Surface of each of a plurality of successive 
cartridge casings and for trimming an end of 
each Said casing to reduce each casing to required 
length. comprising, a turret member, a plurality 
of axially movable, rotatably. Supported casing 
holders in said turret member, means for turn 
ing said turret member to move said casing. hold 
ers continuously along an orbital path, means 
for delivering said casings to said machine, trans 
fer means movable Synchronously, with each of 
Said holders in turn along a portion only of its 
Orbital path for receiving said casings one by 
One from Said delivery means, means movable with 
Said transfer means, and reciprocally transversely 
of Said Orbital path for injecting each casing re 
ceived by said transfer means into a work holder, 
locator means. Operative on each injected casing 
for positioning it and its work holder properly in 
said turret member for subsequent trimming, and 
grooving of said casing, means for locking each 
located casing-bearing work holder after such 
positioning, means for rotating each located cas 
ing-bearing, work holder while it moves in a por 
tion of said orbital path, severing means for 
trimming an end of each rotating casing, groove 
cutting means for cutting a groove into a surface 
of each rotating casing, end finishing means op 
erative on said end of each said rotating. casing, 
groove finishing means operative in each groove 
cut into each Said rotating casing, means for 
braking rotation of each said so-treated casing, 
and means for ejecting each said so-treated, cas 
ing from its work holder after its rotation has 
been braked, said transfer means, injector means, 
locator means, locking means, rotating means, 
severing means, groove cutting means, end finish 
ing means, groove finishing means, rotation brak 
ing means and ejection means all being operative 
while the casings are moving with their work 
holders in said orbital path. 

10. In apparatus. Of the character described, 
Supporting, means for a work piece, means for 
moving said supporting means in a closed orbi 
tall path, mechanism for rotating said support 
ing means on an axis of its own during a period 
of its travel in said orbital path, means for brak 
ing rotation of said Supporting means on its said 
axis in another period of its travelin Said, Orbital 
path, mechanism movable synchronously with 
said supporting means along a portion of its 
orbital path for feeding said work piece to said 
supporting means. While it moves in its orbital 
path but while it is braked against rotation on 
its said axis, severing mechanism arranged with 
respect to the orbital path of Said Supporting 
means in the period when the supporting means 
is rotating. On its own axis for Operating on an 
end of said work, piece to trim the latter to a re 
quired length, stationary groove cutting. mecha-. 
nism also arranged. With respect. to said orbital. 
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path in the period while said: Work piece-Sup 
porting means is rotating on its own axis to cut a 
groove into said workpiece, mechanisms also op 
erative on said workpiece during said last-named 
period for effecting finishing Operations on said 
end and on said groove of Said Work piece, and 
mechanism operative for ejection of Said Work 
piece: after said supporting means has been 
braked from rotating upon its own axis, Said 
mechanisms being operative on said work piece 
during continuous, orbital travel of said support 
ing means along its orbital path. 

11. A machine of the character described Com 
prising, a plurality of Work holders, means for 
moving said work holders along, an orbital path, 
means movable Synchronously With each said 
work holder in turn as it moves along a portion 
of said orbital path for feeding a work piece to 
each work holder as it moves in said portion of 
said orbital path, means in a Successive por 
tion of said orbital path for locating each in 
jected. Work piece and its Work holder at a pre 
determined position. With respect to said moving 
means, means in another successive portion of 
said orbital path to lock each successive work. 
holder in its predetermined position, means in 
the orbital path of said holder then effective for 
rotating each successive work holder axially, and 
severing means, groove cutting means, trimming 
means, end chamfering means, and groove fin 
ishing means each effective along portions of 
the Orbital path upon each succeeding orbitally 
moving, rotating Work piece, means for braking 
the rotation of each succeeding orbitally-mow 
ing, rotating work piece, and ejecting means op 
erative on successive of the orbitally-moving 
Work pieces the rotation of whose work holders 
has been braked to remove each such work piece 
from its Work holder while orbital motion of said 
Work holders continues. 

12. A machine of the character described.com. 
prising, a plurality of work holders, means for 
moving successive work holders continuously 
along an Orbital path, means movable Synchro 
nously. With each said. Work holder in turn as it 
moves along a portion of said orbital path for 
feeding: a Work piece to each successive work 
holder as it moves in Saidportion of said orbital 
path, means for locating each so fed workpiece 
and its Work holder at a predetermined position 
With respect to said moving means as each Work 
piece is moved in a successive portion of said 
orbital path, means for locking, each work holder 
against shift of location as it moves in another 
portion of Said orbital path, means for effecting 
axial rotation of each Work holder and its con 
tained Work piece as they move in the next por 
tion of said orbital path, severing means oper 
ative on an end of each, rotating work, piece in 
a next portion of said orbital path, groove. cut 
ting means also then operative on a surface of 
each of said orbitally-moving, rotating work. 
pieces to cut a groove therein, trimming means 
operative on said end of each of said orbitally 
moving, rotating Work pieces after completion of 
Operation of said severing means thereon but 
prior to. Completion of operation of said groove 
cutting means thereon, chamfering means oper 
ative on: said end of each of said orbitally-mow 
ing, rotating Work pieces upon completion of 
operation of said groove cutting means thereon, 
groove finishing means operative in the groove. 
cut in each Work piece on completion of the op 
eration of said chamfering means on each said 
work piece; each successive work, holder being 
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adapted then to become uncoupled from Said ro 
tating means, means for then braking rotation 
of the so uncoupled work holder, and ejection 
means operative on each orbitally-moving Work 
piece the rotation of whose work holder has been 
braked to remove each such Work piece from its 
Work holder. 

13. A machine of the character described Com 
prising, a plurality of work holders, a turret 
member supporting said work holdiers, means for 
rotating said turret member so as to move said 
work holders successively along an orbital path, 
means movable synchronously with each said 
work holder in turn as it moves along a portion 
of said orbital path for feeding a Work piece to 
each work holder as it moves in Said portion of 
said orbital path, means for locating each. So fed 
work piece and its work holder at a predeter 
mined position with respect to said turret mem 
ber as each Work holder moves in a SucceSSive 
portion of said orbital path, means for locking 
each work holder against displacement from its 
located position as it moves in a Second successive 
portion of said orbital path, means for effecting 
rotation of each successive work holder as it 
moves in a third successive portion of said Orbi 
tal path, severing means operative on an end 
of each successive work piece as each moves With 
its holder in a fourth successive portion of said 
orbital path, groove cutting means operative On 8 
a surface of each Successive Work piece for Cut 
ting a groove therein as each moves with its work 
holder in Said fourth Successive portion and in 
a fifth successive portion of said orbital path, 
trimming means operative on said end of each 
successive work piece as each moves With its 
holder in said fifth Successive portion of said 
orbital path, chamfering means operative on said 
end of each Successive Work piece as each moves 
with its holder in a sixth successive portion of 4 
said orbital path, groove finishing means Oper 
ative in the cut groove of each successive Work 
piece as it moves with its work holder in said 
sixth successive portion and in a seventh Suc 
cessive portion of said orbital path, each suc 
cessive work holder completing said seventh suc 
cessive portion being then uncoupled from Said 
work holder rotating means, means for braking 
rotation of each successive work holder after it 
becomes uncoupled, and ejection means opera 
tive on each successive Work piece the rotation 
of whose work holder has been braked as each 
such work piece moves in an eighth Successive 
portion of said orbital path to then remove each 
Such work piece from its holder. 

14. In apparatus of the character described, 
means for moving a Workpiece in a spinning Con 
dition along an Orbital path, stationary cutting 
means for cutting a groove into a Surface of said 
work piece while said spinning work piece moves 
along a portion of said orbital path, and means 
for finishing said groove during movement of said 
spinning work piece along another portion of said 
orbital path, said last-named means comprising 
a finishing tool and a backing member positioned 
to engage in said groove respectively at opposite 
sides of said spinning work piece during the 
travel of the Work piece in Said last-named por 
tion of Said Orbital path, means for moving said 
finishing tool and said backing member recipro 
cally as a unit, and, during their engagement 
With Said work piece, at a speed of motion Syn 
chronous with that of the orbital speed motion of 
Said Spinning Work piece and means for ejecting 
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said work piece from said first-named means 
while motion in said orbital path. Continues. 

15. In apparatus of the character described, 
means for moving successive Work pieces in a ro 
tating condition along an orbital path, Stationary 
cutting means for cutting a groove into a sur 
face of each successive rotating work piece while 
the successive work pieces move along a portion 
of said orbital path, and means for finishing the 
cut groove in each successive rotating Work piece 
during movement of said Work pieces along an 
other portion of said orbital path, said last 
named means comprising a finishing tool and a 
backing member positioned respectively to en 
gage successively in the cut grooves at opposite 
sides of the successive rotating work pieces dur 
ing their travel in said last-named portion of 
said orbital path, means for moving said finish 
ing tool and said backing member reciprocally as 
a unit, and, during their engagement With each 
Successive Work piece, at a Speed of motion Syn 
chronous with that of the Orbital Speed of mo 
tion of said Work pieces and means for ejecting 
said work piece from Said first-named means 
while motion in said orbital path continues. 

16. In apparatus of the character described, 
means for moving a workpiece in a spinning con 
dition along an orbital path, cutting means for 
Cutting a groove in a Surface of said work piece 
While said spinning work piece moves along a 
portion of said orbital path, and means for fin 
ishing said groove during movement of said spin 
ning work piece along another portion of said 
Orbital path, Said last-named means comprising, 
a finishing tool and a backing member adjustably 
positioned to engage in said groove respectively 
at Opposite sides of said spinning workpiece dur 
ing the travel of the workpiece in the last-named 
portion of Said orbital path, means for mutually 
adjusting the positions of said finishing tool and 
backing member for variations desired in the fin 
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ishing of said groove, means for moving said fin 
ishing tool and said backing member as a unit 
during their engagement in said groove at a speed 
of motion Synchronous with that of the speed of 
orbital motion of said spinning work piece and 
means for ejecting said work piece from said 
first-named means while motion in said orbital 
path continues. 

17. In apparatus of the character described, 
means for moving a work piece in a rotating con 
dition along an orbital path, means for grooving 
a Surface of Said work piece while said rotating 
Work piece moves along a portion of said orbital 
path, and means for finishing said groove during 
movement of said rotating work piece along an 
other portion of said orbital path said last-named 
means comprising, a finishing tool, a freely ro 
tatable backing member, a common support for 
Said tool and said member, adjustable means for 
positioning Said support so as to permit engage 
ment in Said groove of said tool and backing 
member respectively on opposite sides of said ro 
tating work piece during the travel of the latter 
in said last-named portion of its orbital path, 
adjustment means for spacing said backing 
member with respect to said finishing member, 
means for oscillating Said support to provide go 
ing and return motion thereof over said last 
named portion of Said orbital path, said last 
named means being adapted to move said sup 
port in the going motion and during the engage 
ment in Said groove by the finishing tool and said 
backing member at a speed of motion synchro 
nous with that of the speed of orbital motion of 
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said rotating work piece and means for ejecting 
said Work piece from said first-named means 
while motion in Said orbital path ContinueS. 

18. In apparatus of the character described, 
means for moving a workpiece in a spinning Con 
dition along an orbital path, means movable 
synchronously with said first-named means along 
a portion of said orbital path for inserting Work 
pieces one by one into said first-named means 
while the latter moves in said orbital path, means 
operative on said spinning workpiece for effect 
ing chamfering at an end of said workpiece dur 
ing its motion along a portion of said orbital path, 
said chamfering means being movable in the di 
rection of travel of said spinning Workpiece along 
said orbital path at a speed Synchronous With 
that of said work piece, and, also, reciprocally 
into and out of cutting engagement with Said 
end of said spinning work piece during said Syn 
chronous motion, means for effecting Said Syn 
chronous motion, and means for effecting Said 
reciprocal motion, means for effecting other tool 
ing operations on each work piece as it is moved 
in said orbital path and means for ejecting each 
said Work piece from said first-named means 
thereafter while motion in said orbital path Con 
tinues. 

19. In apparatus of the character described, 
means for moving a workpiece in a rotating COin 
dition along an orbital path, means movable Syn 
chronously with said first-named means along a 
portion of said orbital path for inserting Work 
pieces one by one into said first-named means 
while the latter moves in said orbital path, means 
operative on said workpiece for effecting internal 
and external chamfering at an end of said rotat 
ing work piece during its motion along a portion 
of said orbital path, said chamfering means be 
ing movable in the direction of travel of Said Work 
piece along said orbital path at a Speed Syn 
chronous With that of Said work piece, and, also, 
reciprocally into and out of cutting engagement 
with said end of said rotating work piece during 
said synchronous motion, means for effecting 
other tooling operations on each Workpiece as it is 
moved in said orbital path and means for ejecting 
each said workpiece from said first-named means 
thereafter while motion in said orbital path Con 
tinues. 

20. In apparatus of the character described, 
means for moving a hollow Work piece in a rotat 
ing condition along an orbital path, means mov 
able synchronously with said first-named means 
along a portion of said orbital path for insert 
ing work pieces one by one into said first-named 
means while the latter noves in Said orbital path, 
means operative on said rotating Work piece for 
effecting internal and external chamfering at an 
end of said work piece during its motion along 
a portion of said orbital path, said chamfering 
means comprising, chamfering tools adapted for 
effecting chamfering cuts internally and exter 
nally of said end, means for moving said tools 
reciprocally along a path parallel to the orbital 
path of said rotating work piece and while mov 
ing in the direction of Orbital movement of Said 
work piece at a speed of motion synchronous 
with that of said Work piece, and means for nov 
ing the respective tools reciprocally into and out 
of engagement with the internal and external por 
tions of said end during said Synchronous motion, 
means for effecting other tooling Operations on 
each work piece as it is moved in Said orbital 
path and means for ejecting each Said work 
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piece from said first-named means thereafter 
whilemotion in said orbital path continues. 

21. In apparatus of the character described, 
means for moving a Work piece in a rotating 
condition along an orbital path, means movable 
Synchronously With Said first-named means along 
a portion of said orbital path for inserting Work 
pieces one by One into said first-named means 
while the latter moves in said orbital path, means 
for chamfering a part of said work piece during 
its motion along a portion of said orbital path, 
said chamfering means comprising tool Support 
ing means, at least one cutting tool carried by 
said Supporting means, means for moving said 
tool Supporting means reciprocally over an orbit 
all path parallel with the said orbital path of 
Said work piece and, While moving Said Support 
ing means in the same direction of orbital motion 
as that of said rotating Work piece, moving it at 
a Speed of motion Synchronous therewith, and 
means for moving said Supporting means recipro 
cally toward and a Way from said part of Said 
rotating work piece during said Synchronous mo 
tion whereby the cutting tool will effect a cham 
fering cut on said part of said rotating work 
piece while said work piece is in motion on its 
orbital path, means for effecting other tooling 
Operations on each work piece as it is moved in 
said orbital path and means for ejecting each 
said work piece from said first-named means 
thereafter while motion in said orbital path con 
tinues. 

22. In apparatus of the character described, 
means for moving a Workpiece in a rotating con 
dition along an Orbital path, means movable Syn 
chronously with said first-named means along a 
portion of said orbital path for inserting work 
pieces one by one into said first-named means 
while the latter moves in said orbital path, means 
for chamfering a part of said work piece during 
its notion along a portion of said orbital path, 
said chamfering means comprising, tool support 
ing means, cutting tools yieldingly carried in 
Spaced relationship by said supporting means, 
cam means for moving said tool Supporting means 
reciprocally over an orbital path parallel with the 
said orbital path of said rotating work piece, said 
can means being so adapted that while moving 
Said Supporting means in the same direction of 
motion as that of said work piece, it will move 
Said Supporting means at a Speed of motion Syn 
chronous With the Speed of Orbital movement of 
said work piece, a stationary cam, and cam fol 
lower means associated with said supporting 
means for engaging said stationary can where 
by the said stationary cam will effect reciprocal 
movement of Said Supporting means and the tools 
carried thereon toward and away from Said part 
of said rotating work piece during the said syn 
chronous motion and whereby the Said tools will 
be brought into and Out of cutting engagement 
with said part during said last-named reciprocal 
movement, means for effecting other tooling op 
erations on each work piece as it is moved in said 
Orbital path and means for ejecting each said 
Work piece from Said first-named means there 
after while motion in said orbital path continues. 

23. In apparatus of the character described, 
means for moving a Workpiece in a spinning Con 
dition along an Orbital path, means stationed 
for Operation along Successive portions of said 
path for effecting tooling operations on said 
Spinning workpiece, means for braking the spin 
ning of said work piece upon completion of the 
tooling Operations thereon without stopping its 
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movement along Said orbital path, and means for 
ejecting said orbitally moving work piece after 
its spinning has been braked comprising, means 
movable reciprocally along an orbital path par 
allel to said first-named orbital path in a por 
tion thereof wherein the spin of Said Work piece 
has been braked, cam controlled means for so 
moving said reciprocally movable means, said cam 
controlled means being adapted to move Said 
reciprocally movable means during a part of its 
reciprocatory motion along its own orbital path 
at a speed of motion Synchronous with that of 
the orbital motion of the work piece, a pusher 
member, and cam controlled means for recipro 
cating said pusher member transversely of the 
orbital path of said work piece whose spin has 
been braked for pushing said work piece out of 
said first-named means. 

24. In apparatus of the character described, 
means for moving a Workpiece in a rotating con 
dition along an orbital path, means for perform 
ing a plurality of tooling operations thereon dur 
ing itStraverse along said orbital path, and means 
for ejecting said work piece from said apparatus 
while said work piece is in motion along a portion 
of said orbital path comprising, mechanical push 
er means for ejecting said work piece, means for 
imparting Orbital oscillatory motion to said push 
er means, means for imparting reciprocal motion 
to said pusher means transversely of said orbital 
path, means for providing an auxiliary fluid blast 
ejecting action upon said work piece to supple 
ment the ejecting action of said pusher means, 
and means for controlling said fluid blast eject 
ing action. 

25. In apparatus of the character described, 
means for moving a Work piece in a rotating 
condition along an orbital path, means for per 
forming a plurality of tooling operations there 
on during the traverse of said orbital path, and 
means for ejecting said work piece from said ap 
paratuS While in motion along a portion of said 
Orbital path comprising, means movable with the 
Speed of movement of said work piece along a 
portion of Said path, a member carried by said 
last-named means and movable reciprocally 
transversely of said orbital path for pushing said 
Work piece out of said machine while it is in mo 
tion along Said orbital path, and auxiliary fluid 
blast means in conjunction with said last-named 
member to a SSist the ejecting action of said 
member. 

26. A machine of the character described com 
prising, a turret member, movable work holders 
rotatably Supported in said turret member, means 
for turning Said turret member to move said Work 
holders along an orbital path, electrically oper 
ated driving means for operating said turning 
means, manually movable means for coupling said 
driving means to said turning means, holding 
means for maintaining the said coupling, means 
for locating workpieces in said holders, means for 
rotating said Work holders as each travels over a 
part Only of said orbital path, an independent 
electrically operated driving means for operating 
Said rotating means, means for effecting tool 
ing Operations on each work piece in its trav 
erse over Said part of said orbital path, means 
for thereafter ejecting each work piece from its 
holder, electrical circuits connecting said two driv 
ing means to a power source, an electrical con 
trol means associated with said manually movable 
means for maintaining the electrical circuit to 
Said independent electrically operated driving 
means Open while said first-named driving means 
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is uncoupled from said turning means, an elec 
trical control means also in the circuit to said 
independent electrically-operated driving means 
for breaking the latter circuit upon improper 
location of a work piece in a work holder, and 
electrical means for releasing said holding means 
upon failure of ejection of a work piece from its 
holder. 

27. A machine of the character described com 
prising, a turret member, a work holder rotatably 
Supported in said turret member, means for turn 
ing said turret member to move said work holder 
along an orbital path, electrically operated driv 
ing means for operating Said turning means, man 
ually movable means for coupling said driving 
means to said turning means, electrically-con 
trolled holding means for maintaining the said 
coupling, means for rotating said work holder 
as it travels over a part only of said orbital 
path, an independent electrically operated driv 
ing means for operating said rotating means, 
means for effecting tooling operations on each 
work piece in its traverse over said part of said 
Orbital path, means for thereafter ejecting said 
Work piece from its holder, electrical circuits for 
Connecting Said two driving means to electrical 
power, an electrical control means associated with 
Said manually movable means for maintaining the 
electrical circuit to said independent driving 
means open While said first-named driving means 
is uncoupled from said turning means and elec 
trical means for releasing said holding means 
upon failure of ejection of a work piece from its 
holder. 

28. A machine of the character described com 
prising, a turret member, work holders rotatably 
Supported in said turret member, means for turn 
ing Said turret member to move said work hold 
erS along an Orbital path, an electric motor for 
driving said turning means, manually operable 
means for coupling said motor to said turning 
means, holding means for maintaining the said 
coupling, means for locating work pieces in said 
holder, means for rotating each of said work 
holders as it travels over a portion of said orbital 
path, an independent electric motor for operating 
Said rotating means, means for effecting tooling 
Operations on each work piece in its traverse over 
Said portion of said orbital path, means of there 
after ejecting each tooled work piece from its 
holder, electrical circuits connecting each of said 
motors to a source of electric power, an electri 
cal Switch in the circuit of said independent mo 
tor adapted to be operated by said manually mov 
able means for completing the latter electrical cir 
cuit only when said first-named motor is coupled 
to Said turning means, an electrical switch also 
in the latter circuit for breaking the latter upon 
improper location of a work piece in a work 
holder and electrical means connected in the 
electric circuit of said second-named motor for 
releasing said holding means upon failure of ejec 
tion of a tooled work piece from its holder by 
Said ejecting means. 

29. A machine of the character described com 
prising, a turret member, movable work holders 
rotatably Supported in said turret member, means 
for turning said turret member to carry said 
Work holders along an orbital path, electrically 
Operated driving means for operating said turn 
ing means, manually operable means for coupling 
Said driving means to said turning means, hold 
ing means for maintaining said coupling, means 
for rotating each of said work holders as it trav 
els over a portion of said orbital path, an inde 
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pendent electrically operated driving means for 
Operating said rotating means, means for effect 
ing tooling operations on each work piece in its 
traverse over said portion of said orbital path, 
neanS for thereafter ejecting each tooled Work 
piece from its holder, electrical circuits connect 
ing Said two driving means to a common source 
of electric power, means for inserting and locat 
ing Work pieces in said work holders, an electri 
cal control means in the electrical circuit of said 
independent driving means and operated by said 
manually movable means for effecting completion 
Of the latter electrical circuit only when said 
first-named driving means is coupled to said 
turning means, an electrical control means also 
in the latter electrical circuit and associated with 
Said locating means for breaking the latter elec 
trical circuit upon improper location of a Work 
piece in a work holder and electrical control 
means also in the latter electrical circuit for re 
leasing said holding means upon failure of ejec 
tion of a tooled work piece from its holder. 

30. A machine of the character described com 
prising, a turret member, work holders rotatably 
Supported in Said turret member, means for turn 
ing Said turret member to move said work holders 
along an Orbital path, an electric motor for driv 
ing said turning means, manually operable means 
for coupling said motor to said turning means, 
holding means for maintaining the said coupling, 
means for locating work pieces in said work hold 
ers, means for rotating each work holder as it 
travels Over a portion of said orbital path, an in 
dependent electric motor for operating said rotat 
ing means, means for effecting tooling operations 
on each work piece in its traverse over said por 
tion of Said orbital path, means for ejecting each 
work piece from its work holder upon completion 
of said tooling operations thereon, electrical cir 
cuits connecting each of said motors to a source 
of electric power, an electric switch in the circuit 
of Said independent notor adapted to be closed 
Only when said first-named motor is coupled to 
said turning means, an electric Switch also in 
the last-named circuit for breaking the latter 
upon improper location of a Workpiece in a work 
holder, and electrical means for releasing said 
holding means upon failure of a work piece to 
be ejected from its work holder. 

31. A machine of the character described con 
prising, a turret member, work holders rotatably 
Supported in said turret member, means for turn 
ing said turret member to move Said work holder 
along an orbital path, an electric motor for driv 
ing Said turning means, manually operable means i 
for coupling said motor to said turning means, 
holding means for maintaining said coupling, 
means for locating work pieces in said Work hold 
er, means for rotating each work holder and its 
contained work piece as it travels over a portion 
of said orbital path, an independent electric mo 
tor for Operating said rotating means, means for 
effecting tooling operations on each rotating 
work piece in its travel over said portion of said 
orbital path, means for ejecting each work piece 
from its holder upon completion of said tooling 
operations thereon, electrical circuit.S Connecting 
each of said motors to a source of electrical power, 
an electric switch in the circuit of said independ 
ent motor adapted to be closed only when said 
first-named motor is coupled to said turning 
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means, an electric switch also in said last-named 
circuit for opening the latter upon improper loca 
tion of a Work piece by said locating means, sole 
noid means for releasing said holding means, an 
electric circuit for connecting said solenoid means 
to a Source of power, a switch for closing said 
last-named circuit and actuating the releasing 
Solenoid means upon improper location of a work 
piece in its Work holder by said locating means, 
and another switch in said circuit for closing said 
last-named circuit independently and actuating 
Said releasing Solenoid means upon failure of a 
Work piece to be ejected from its work holder. 

32. A machine of the character described com 
prising, a turret member, work holders rotatably 
Supported in Said turret member, means for turn 
ing said turret member to move said work hold 
erS along an orbital path, an electric motor for 
driving said turning means, manually operable 
means for coupling said motor to said turning 
means, holding means for maintaining said cou 
pling, means for locating workpieces in said work 
holder, means for rotating each work holder and 
its contained workpiece as they travel over a por 
tion of Said orbital path, an independent electric 
motor for Operating said rotating means, means 
for effecting tooling operations on each rotating 
Work piece in its travel over said portion of said 
Orbital path, means for ejecting each finished 
Work piece from its holder upon completion of 
said tooling operations thereon, electrical cir 
cuits connecting each of said motors to a source 
of power, electrical means for opening the elec 
tric circuit of Said second motor upon improper 
location of a work piece in its work holder and 
also upon failure of a finished work piece to be 
ejected from its work holder, electrical means 
for releasing said holding means upon improper 
location of any work piece, and electrical means 
Connected in the electric circuit of said second 
motor for preventing further operation of said 
coupling means as long as any improperly located 
Work piece remains in its work holder and also 
until any finished work piece which said ejecting 
means has failed to eject is removed from its 
holder. 

KARL. F. WUNSCH. 
JOHN E. FERGUSON. 
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