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Our invention relates to machines for auto matically performing machining operations on 
articles. 
The object of our invention is to provide a 

simple, and efficient machine to perform ma 
chining operations on articles and to make the 
machine automatic as far as possible so that an 
operator needs only to load and unload the ma 
chine with and of articles and stop and start the 
machine: 
We attain our object by the machine illus 

tratively shown in the accompanying drawings 
wherein: - - - 

Fig.1 is a plan view of a machine embodying 
our invention for automatically relieving pistons. 

Fig. 2 is a section of the clutch mechanism 
taken on line 2-2 of Fig. 9. 

Fig. 3 is a vertical section taken on line 3-3 

Fig. 4 is a plan view of the cutter driving and 
adjusting means, partly in section. M 

Fig. 5 is a partial vertical section, taken on the 
line 5-5 of Fig. 8. x . 

Fig.6 is a vertical section of the cutter adjust 
ing and driving means. 

Fig. 7 is a partial side view of cutter adjusting 
means and the cutter guide groove. 

Fig. 8 is a transverse section taken on the line 
8-8 of Fig. 3. . . . - - - - - 

Fig. 9 is a partial front view partly in section 
to more clearly show the driving means. 

Fig. 10 is a side view of the upper part of the 
machine of Fig. 1. 

Similar reference characters refer to similar parts throughout the views. 
It has been found in practice that pistons work 

better and produce better results when the sides 
thereof, where the hole for the wrist pin enters, 
are relieved. m 
Various machines and devices have previously 

been made to relieve pistons but all so far made 
require too much time to relieve pistons; 
Our invention provides a machine wherein the 

relieving is done automatically and all an operator 
5 needs to do is to take a relieved piston out of 
the machine and to place an unrelieved piston 
into the machine while the machine relieves other 
pistons therein. . . . . . . . . . . . . . . . 
The machine illustrated relieves both sides of 

one piston but it appears to be quite obvious that 
the same machine with suitable modifications 
can be built to relieve two or more pistons on both 
sides at the same time and, likewise, can perform 
machining operations on other articles With Suit 
able modification of the machine. . . 
The machine specifically shown in the drawings 

will now be described. 
The base and table 

The base or bed. A rests on a floor and is of 

(CI. 29-38) 
sufficient height to bring the top of the table B 
to a convenient height for convenient operation 
and has the column part Ai at the rear thereof. 
The annular member 10, Fig. 3, is secured to the 

top of the base and has the taper bore ff. The 
annular member 2 is secured to and centralized 
on the member 10 and has the taper bore i3. 
The table B has oppositely tapered sides fifting 

to the bores if and 3 and is centralized thereby. 
The annular flange 4 is secured to the table and 
vertically covers the joints between the base and 
the members 0 and 2 and table. 
The table shaft or spindle C has the table keyed 

thereon at 6 and has the part 7 journaled on 
the bearings 8 in the base. The end thrust bear 
ing 9 is adjustable longitudinally of the table 
shaft by means of the adjusting screw 20 threaded 
into the base and supporting the table shaft end 
WSe. 

The table B, in this instance, has three sta 
tions or pistons holding or locating means there 
on. Each of these stations has the taper mem 
ber 22, Fig. 6, to receive and centralize pistons 
and also has the shaft 23 extending down into 
the table and the flange 24 on the upper end 
thereof. 

Each of the stubs 25 is separate from the shaft 
23 and has the flange 26 on the lower end thereof 
to contact the flange 24 with the locating dowel 
pins 27 between the flanges so that the stubs can 
be removed and replaced with other stubs suitable 
for different pistons. Each of the taper mem 
bers 22 is also removable to be replaced by differ 
ent locating means for different pistons. The 
upper end of the stubs have the grooves 28 to 
receive a pin suitable to these grooves and the 
wrist. pin bore in the piston to hold the pistons 
against rotation thereof. 
The flanges 29 inclose the Working parts of the 

piston locating mechanism and the pins 30 in 
the below described bars 3 operate in the grooves 
32 formed by the walls 32a and 32b to move the 
below described relieving means toward and away 
from the pistons to relieve pistons where desired 
and not relieve them at other places. The walls 
32a and 32b do not extend all the way around 
the flange 29 so that the pin 30 will clear the walls 
32d, and 32b during indexing of the table. The 
outwardly inclined surfaces 32c and 32d tend to 
lead the pin 30 into the groove 32. 

The table and its operating means 
The table B is keyed onto the shaft or spindle 

C and rotates therewith. The sleeve D is jour 
naled on the spindle C, Figs. 3 and 5, and has 
the spur gear 33, the spur gear 34, and the worm 
wheel 35. 
The gear 33 meshes with the gears 36 keyed 

onto the piston rotating shafts 23. The gear 34 
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2 
meshes With the gear 37 (Fig. 5) keyed onto the 
below described shaft 38. 
The table driving motor E, Fig. 9, is mounted 

in the part A and the arnature shaft thereof 
is coupled to the shaft 39 by the coupling 40 
and has the worm 4 thereon meshing into the 
Worm wheel 42 normally rotatable on the shaft 43. 
The speed change gear 44 keyed onto the shaft 
43 meshes with speed change gear 45 keyed onto 
the shaft 36 which extends forwardly and into 
the bed or base A below the table. 
The Worm 3 is keyed onto the shaft 46 and 

meshes with the Worm wheel 35 on the Sleeve D. 
The clutch mechanism, FigS. 2 and 9, here 

comprises the CrOSS-Sectionally half round key or 
member 68 disposed in the round bottom groove 
49 in the shaft 43 and having the lever 5) there 
on to rotate the member 48 in the groove and 
thereby bring the half round part of the key 
Out of the groove and into driving relation. With 
the Worm wheel 42. 
When the key is in the position shown in Figs. 

2 and 9 and the motor E is started, the worm 
wheel 42 merely rotates on the shaft 43. When 
the key 8 is rotated in the groove by means of 
the lever 50, one edge of the half round part 
of the key will rise out of the groove and engage 
the Worm wheel A2, the shaft 43 will then rotate 
and will rotate the shaft 46 through the change 
gears thereon and Will rotate the Worm 4. 
The worn 3 Will then rotate the sleeve D 

through the Worm. Wheel 35 So that the gear 
33 Will rotate the gear 36 and the shaft 23 and 
the piston thereon. 
The gear wheel 34 will rotate the gear wheel 

3, Fig. 5, and the shaft 38 and the index mem 
ber 8 connected therewith. 
The gear wheel 5 is keyed onto the spindle C 

and meshes into the gear Wheel 52 keyed onto 
the shaft 53 and Secured to the grooved index 
member 54. The roller 55 is guided in the grooves 
56 of the member 56, Fig. 3 or 8. The Support 
ing pin for the roller is driven into the bottom 
of the circularly grooved member 8 located 
just above the member 54. 
There is a continuous and direct drive from 

the sleeve to the piston Station to rotate the 
pistons, to the Shaft 38 to Operate the indexing 
means, from the indexing member on the shaft 
38 to the grooved indexing member 54 through 
the roller 55, and from the gear 52 on the groove 
member 54 to the gear 5 on the Spindle C. In 
View of this interconnection, all elements must 
move in unison. 

The Control eds 

The shaft 5 is longitudinally movable and 
guided in the base A and has the handle 58 on 
the upper end thereof and the pin 59 near the 
lower end thereof. 
The bell Crank lever 6) is Secured to the Shaft 

6 journaled in the brackets 62. 
The rod 63 is adjustable lengthwise and has one 

end thereof pivoted onto the shorter leg 64 of 
the bell crank lever and the other end thereof 
extends backWardly and is pivoted at 65 to one 
leg of the bell crank lever 66 which is pivotally 
Supported in the base. The end of the shaft 63 is 
slotted at 6 to provide cut out clearance. 
The shaft 68 is pivoted onto the end 69 of the 

bell crank lever 66 and extends into the com 
partment Alf and up the lever 50 to operate the 
clutch. . . . 

The bar 70 has one end thereof pivoted on the 

2,041,809 
leg 7 of the lever 66 and is slidable longitudinal 
ly in the bracket 2. The bar 73 is pivoted onto 
the slidable bar 70 at 14 and carries the roller 
5 at one end thereof and has the notch 6 at 
the other end thereof to engage the pin 77 so 
that, normally, the roller 75 travels in the groove 
8 and lets the motor E. rotate the mechanism. 
When the handle 58 is moved upwardly, the 

bar 63 moves forwardly and moves the end if 
of the bell crank lever 66 to the right as viewed 
in Fig. 8 and thereby separates the lock between 
the notch 76 and the pin 77 so that the spring 
9 pivots the bar 3 to throw the roller 75 down 

Wardly and into the path of the cut out cam lug 
in the groove 78 which thereafter moves the roller 
5 and mechanism connected therewith into the 

position shown in Fig. 8. 
The index pin 8A is slidable longitudinally in 

O 

5 

the bracket 82 and the table has three suitably 
Spaced bushings 83 thereon to receive the end of 
the index pin 8i when one of the bushings is 
opposite the same. 
The lever 84 is pivoted to rock on the pin 85 

and has the gear teeth 86 on one end thereof 
engaging corresponding teeth on the pin 8 and 
also has the roller and pin 8 on the other end 
thereof in contact with the cam 88 which is so 
formed that the lever 84 moves the pin 8 out 
of the bushings 83 at the start of table indexing 
movement and into the bushings at the end of 
table indexing movement. 

The cutter and Operating mechanism. 
There are two piston relieving tool means F. 

and G on the top of the machine opposite the 
two rear stations H and I. The third station J, 
the One in the front, is the loading and unload 
ing Station (Fig. 1). 

Both of the piston relieving means are shown 
aS substantial duplicates of each other and each 
Comprises: 
The tool or cutter 90 (Fig. 6) is mounted on 

the shaft or Spindle 9 journaled vertically in 
the head K. The worm wheel 92 is keyed to 
the Spindle 9 to rotate the same and meshes 
into the Worm 93 which is keyed to the shaft 
94 journaled horizontally in the head K. 
The shaft 94 extends through the head K and 

has the keyWays 95 in the outer end thereof. 
The two step pulley L. is splined onto the outer 
end of the shaft 94. These pulleys are grooved 
for round or V belts 96 although other belt 
means Or equivalents can be used. 
The pulley M lines up with the pulley K and 

is keyed onto the armature shaft 97 of the motor 
N SO that rotation of the armature shaft will 
rotate the shaft 94 and the spindle 9 and the 
Cutter thereon. 
The housing O, containing the motor N, is 

adjustably mounted in the vertical slide 98 on 
One Side of the block P extending from the co 
unn. A for Such purposes as tightening the 
belts and the head K is mounted in the horizontal 
Slide 99 on the other side of the block P for 
movement of the head by the bar 3: 
The bar 3A is individually slidable on the head 

F for adjustment of the cutter in relation to the 
piston Q and the bolts 0) hold the casing O 
tightly to the block P while the screws 9 f, pass 
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ing through the elongated slots 2 hold the head 
K to the block P so that the cutter 90 may travel 
back and forth as occasioned by the bar 3 being 
moved according to the grooves 32 to feed the 
cutter into the piston Q to a desired depth of cut 
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and to a desired distance around the piston as 
the piston is rotated by the gears 33 and 36. 
The adjusting Screws O3 are threaded into the 

block P for vertical adjustment and the threaded 
member 04 engages the hinge pin 0.5 to hold 
the motor supporting block. O6 in position. 

The piston Steadying means 
The piston steadying means, as shown, com 

prises: 
. The bracket 0 keyed onto the shaft C and 
having the three duplicate arms 08 pivoted 
thereon by means of the pivot pins 09. The 
'studs ff0 are provided to afford adjustment for 
the arms to adjust the piston steadying mem 
bers or centers laterally into correct relation 
to the axis of the shaft 23. 
A hand lever 2 is pivoted onto each of the 

arms by means of the pivot pins 3 and has a 
polygonal eccentric end f4 to abut the head 5 
of the member to lock the same in piston 
steadying position. The spring 6 abuts the 
head 5 and the member and normally 
forces the center-like lower end thereof into 
contact with the usual center holes in pistons 
and thereby steadies the piston. 

Operation 

When the arms 08 reach the loading station 
due to the rotation of the shaft C as explained 
above, the operator pulls the hand lever 2 to 
'ward himself and thereby rotates the polygonal 
end 4 so that the face 7 contacts the head 

5 and the spring and the center is released for 
removal and insertion of pistons; the position 
of the handle in piston releasing position is shown 
in dot and dash lines in Fig. 10. 

After a new piston is inserted into the ma 
chine, the operator pulls the handle 58 upward 
whereupon the bell crank lever 60 and the mech 
anism connected therewith is moved to Start ro 
tating the table for indexing as is explained 
above to move the pistons to new stations. 
The sleeve D and the gears. 36 keep on rotat 

ing and rotate the pistons at the stations H and 
I. The bars 3 are moved by the rollers thereon 
engaging the walls 32a and 32b of the grooves 
32 to move the cutter 90 into and Out of con 
tact on one side of the piston at Station H and On 
one side of another piston at station I So that, 
after indexing the table, the cutter of the reliev 
ing means F relieves one side of the piston at 
station H While the cutter of the relieving means 
G relieves the other side of the piston at the 
station I, the one side of which piston. WaS previ 
Ously relieved at the station H. 
Upon indexing the table, the piston at Station 

His moved to station I for relieving of the other 
side thereof; the piston at the station J is moved 
to the station H for relieving of one side thereof; 
and the piston at the station. I is moved to the 
station. J for removal thereof and insertion of a 
new piston so that each indexing of the table 
produces a relieved piston in an automatic man 

We are aware that Our invention can be emi 
bodied in machines for performing. machining 
operations on articles other than relieving pis 
tons by providing suitable modifications therein 
and that changes and modifications can be made 
in the shown and described structure and ar 
rangements of parts or elements or groups of 
parts within the spirit and intent of the inven 
tion and the appended claims; therefore, without 
limiting ourselves to the precise application of 

Our invention as shown and described nor to the 
precise structure and arrangement of parts or 
elements or groups of parts as shown and de 
Scribed, We, claim: 

1. In an automatic machine, a table, a plural- 5 
ity of article holding means On Said table each 
rotatable to rotate the article thereon, a tool 
means for each of said article holding means ex 
cept one, each of said tool means mounted to 
slide sidewise toward and away from said hold- 10 
ing means to operate on surfaces spaced different 
distances from the axis of said holding means, 
cam-like means to move each of Said tool means 
to operate on the article only during a part of a 
revolution thereof, means to index said table to 5 
Successively bring each one of said holding means 
to where there is no tool means for loading and 
unloading, means to operate said tool means, and 
means to rotate said article holding means. 

2. In a piston relieving machine, a bed, a main 20 
Spindle journaled in and extending above said 
bed, a table on said bed and keyed to said spin 
dle to rotate therewith, a plurality of holding 
means for pistons on said table, piston relieving 
means on said bed for each of said holding 25 
means except one, a sleeve rotatable on said spin 
dle, a gear connection between said sleeve and 
Said holding means for rotation of said holding 
means, an indexing mechanism for said table in 
said bed, a gear connection between said spindle 30 
and said indexing mechanism to operate the lat 
ter, and a motor to operate said sleeve for rota 
tion of said holding means individually and con 
jointly with rotation of said spindle and said table thereon and for operation of said indexing 35 
means. 3. In a piston relieving machine, a bed, a table 
on said bed and adapted to be indexed, individu 
ally rotatable piston locating means. On Said 
table, a steadying means for the pistons opposite 40 
each of said locating means, piston relieving tool 
means adjacent to each one of said holding means 
except one, a power means to drive each of said 
tool means, an adjusting means for each of said 
relieving means to adapt the device for various- 45 
ly sized pistons and to various depths of reliev 
ing, an indexing means for said table to bring a 
piston on said locating means successively into 
operative relation with each of said relieving 
means, and a power means to rotate said piston 50 
locating means and said table and to operate 
said indexing means. . 

4. In an automatic machine, a table to receive 
articles to be machined, means for periodically 
indexing said table, tool means on said machine 
to operate on different sides of the articles on 
said table, a cam element positionally fixed on 
said table and engaging a part of Said tool means 
to bring the same into and out of machining re 
lation with the articles by and during the index- 69 
ing of said table, and power means for operating 
said tools and said indexing means. 

5. In an automatic machine, a table to receive 
articles to be machined, tool means on said ma 
chine to operate on different sides of the arti-65 
cles on said table, indexing means for said ta 
ble, a cam element positionally fixed on said 
table and engaging a part of said tool means to 
bring the same into and out of machining rela 
tion with the articles by and during the indexing 70 
of said table, and power means to index said 

5 3 

table and operate said tool means and to move 
said tool means into machining relation to the 
articles at the termination of the indexing of 
said table and out of machining relation to the i5 



4 
articles at the beginning of the indexing of Said 
table. 

6. In an automatic machine, a table to receive 
articles to be machined, tool means on Said ma 
chine to operate on different sides of the articles 
on said table, indexing means for Said table to 
periodically bring the articles thereon into and 
out of machining relation. With Said tool means, 
a cam element positionally fixed on Said table 

10 and engaging a part of said tool means to move 
the same into and out of cutting relation With 
the articles by and during the indexing of Said 
table, and power means to operate said tool 
means, to index said table periodically, to move 

5 said tool means into machining relation with the 
articles on said table at the termination of the 
indexing of said table, to move said tool means 
out of machining relation with the articles On 
said table at the beginning of the indexing of 

20 the table, means to automatically stop the opera 
tion of the machine after each article is ma 
chined, and means to selectively start the opera 
tion of the machine after an article is placed. On 
the table thereof. 

25 7. In an automatic machine, a table adapted 
to receive articles to be machined and to be 
indexed, tool means adapted to operate on dif 
ferent sides of the articles, means for automat 
ically indexing said table to bring an article 

30 thereon into machining relation with said tool 
means, cam and operating mechanism between 
the receiving means of the articles and said tool 
means operated by and during the indexing of 
Said table for automatically moving Said tool 

35 means into and out of machining relation with 
the indexed article, means operated by and dur 
ing the indexing of Said table to automatically 
stop the indexing of said table after said tool 
means is out of machining relation with the in 

40 dexed article, and means to selectively start the operation of the machine. 
8. A table adapted to be indexed, article hold 

ing means each periodically individually rotat 
able. On Said table to rotate the article thereon, 

45 tool means sidewise adjacent of each of said 
holding means except one and of a width to cover 
the width of the surface to be machined for 
machining thereby on different sides of articles, 
and mechanism to index said table and auto 

50 matically set in motion, in timed relation there 
with, the rotation of said holding means and 
moving said tool means for operation on the re 
spective sides of the articles. 

9. A table adapted to be indexed, a plurality 
55 of article holding means on said table, each peri 

odically and individually indexable, each indi 
vidually rotatable to rotate the article thereon, a 
rotating tool means of a width to cover the Width 
of the surface to be machined for each of said 

60 holding means except one, and power driven 
mechanism to automatically index Said table and 
set in motion, in timed relation therewith, the 
means for rotating Said holding means and to 
move said tool means into and out of operative 

65 relation to different sides of the articles on said 
holding means and to Successively bring each one 
of said holding means to where there is no tool 
means for loading and unloading of Said holding 
means, and means to rotate Said tool means. 

to 10. A table adapted to be indexed, article hold ing means on said table and being periodically 
rotatable to rotate the article thereon, tool 
means movable into and out of Stock removing 
relation with respective sides of the articles, and 

5 mechanism comprising interconnected elements 

5 
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operating automatically to periodically rotate said 
holding means, to periodically index said table, 
to periodically move said tool means laterally out 
of stock removing relation with the article dur 
ing the indexing of said table, to move said tool 5 
means laterally into stock removing relation. With 
the article after said table has indexed, and to 
stop operation of said mechanism after Said tool 
means has finished operation on said articles. 

11. A periodically rotatable shaft, a table on 10 
said shaft to rotate thereWith, a periodically ro 
tatable article holding mechanism circularly 
spaced on said table, a continuously rotating 
driven sleeve journaled on said shaft, a rotating 
member adjacent said shaft, a rotated member 15 
adjacent to Said shaft and to Said rotating mem 
ber and to said holding mechanism, a driving 
connection between said sleeve and Said rotating 
member, a driving connection between said ro 
tating and rotated members, and a driving Con- 20 
nection betWeen said rotated member and said 
shaft. 

12. A rotatable table adapted to be indexed 
periodically, periodically rotating article holding 
means on said table, an indexing mechanism for 25 
Said table and for rotation of Said article holding 
means comprising a driven driving member, a 
driven member operated periodically by said driv 
ing member, a driving connection between said 
driven member and said table to index the same 30 
When said driving member operates Said driven 
member, and a power means to drive said driving 
member to index said table and to rotate said 
article holding means in timed relation, in com 
bination with a tool means movable laterally 35 
by said mechanism and each to operate on One 
of the Sides of articles in said holding means. 

13. A rotatable table adapted to be indexed 
periodically, periodically rotatable article holding 
means on said table, rotating tools spaced later- 40 
ally about Said table to remove Stock from re 
spective sides of the articles in said holding means, 
an index mechanism for said table comprising a 
driven driving member, a driven member period 
ically operated by said driving member, a driv- 45 
ing connection between said driven member and 
said table to index the same when said driving 
member operates said driven member, and power 
means to drive Said driving member to periodi 
cally index said table and to periodically feed the 50 
articles in stock removing relation with said tool 
means for removing stock from respective sides 
of the articles and to periodically rotate said 
article holding means. 

14. A rotatable table adapted to be indexed, 55 
rotatable article holding means on said table, ro 
tating tools spaced laterally about said table, an 
index mechanism for said table comprising a 
driven driving member, a driven member period 
ically operated by said driving member, a driving 60 
connection between said driven member and said 
table to index the Same when said driving member 
operates said driven member, power means to 
drive said driving member to index said table, to 
feed the articles past said tool means for machin- 65 
ing thereby, and to rotate said article holding 
means, clutch means in Said power means, and a 
cam means on Said driving member to disengage 
the members of Said clutch means to stop said 
power means from operating said driving member 70 
after said tool means have completed operation 
on the article. 0. 

15. A rotatable table adapted to be indexed, ro 
tatable article holding means on said table, indi 
vidually movable tool means spaced laterally about 75 
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Said table, an indexing mechanism for said table 
including a driving and a driven member, a cam 
means. On each of Said holding means, a connec 
tion between each of said cam means and the 
Corresponding tool means to move the same for 
forming surface on articles on said holding means, 
and means to drive said driving member and 
thereby rotate said holding means and index said 
table and move Said tool means according to said 
cam means. 

16. A rotatable table adapted to be indexed, 
rotatable article holding means on said table, in 
dividually movable tool means Spaced laterally 
about said table, an indexing mechanism for said 
table including a driving and a driven member, 
a cam means on each of Said holding means, a 
connection between each of said cam means and 
the corresponding tool means to move the same 
for forming surface on articles on said holding 
means, means to drive Said driving member and 
thereby rotate said holding means and index Said 
table and move said tool means according to Said 
can means, clutch means in Said power means, 
and a cam means on said driving member to dis 
engage the members of said clutch means to Stop 
said power means from operating Said driving 
member after said tool means have completed 
operation on the article. 

17. A table adapted for periodical rotatively 
indexing, individually periodically indexable and 
partly rotatable article holding means on said 
table, tool means movable to operate on different 
sides of articles on said holding means, a power 
means for driving said table and Said article 
holding means, and an easily accessible control 
mechanism to manually set the same in motion 
to rotatively index said table, to individually ro 
tate said holding means and the articles thereon, 
to move said tool means laterally into and out of 
stock removing relation with respective sides of 
articles on said holding means, and to automati 
cally lock itself against indexing said table after 
each indexing of Said table. 

18. A bed, a table rotatable on said bed, index 
ing means to rotatively index said table through 
one third of a circle, three equi-distantly Spaced, 
movable article holding means on said table, a 
machining tool means at each side of the axis of 
said table, each of said tool means being Out 
wardly adjacent to one of said article holding 
means when said table is indexed, means for ro 
tatively indexing said article holding means to 
successively present opposite sides of the articles 
for operation thereon by said tool means at each 
indexing of said table, and means for Operating 
Said tool meanS. 

19. A bed, a table on said bed and indexable to 
a definite number of stops, a plurality of article 
holding means each rotatively indexable On Said 
table and equal in number to said number of 
stops, each of said holding means to hold One 
of a plurality of similar articles, a machining 
tool means sidewise adjacent to each of Said 
holding means except one, a double acting cam 
means on each of said holding means to move the 
corresponding one of said tool means into and 
out of machining relation with one side of the 
article held in the corresponding one of Said hold 
ing means, and a power driven means mounted 
in said bed to index said table and to rotate Said 
holding means and to move said tool means in 
timed relation with each other for automatically 
machining different sides of articles held in Said 
article holding means except one during One in 
dexing of said table 
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20. A bed, a table indexably rotatable on said 

bed, means for indexing said table to stops within 
One revolution thereof, an individually operated 
movable machining tool means laterally adjacent 
each of Said stops except one, individually index- 5 
able and operable article holding means on said 
table equal in number to the number of said table 
stops, each of said tool means to machine a side 
of each of the articles in said holding means, 
double acting can means each to move the cor 
responding of Said tool means into and out of 
machining relation with the corresponding side 
of the articles in said holding means, and power 
means to index Said table successively to said 
StOps and to move said tool means and to indi- 15 
Vidually operate said holding means in co-opera 
tive timed relation. 

21. In a piston relieving machine, a bed, a table 
adapted to be indexed periodically, piston hold 
ing means On Said table, individually movable 
independently operated machining tool means 
each for operating on a different side of articles 
between the indexing periods of said table, a can 
element for each of said tool means to move the 
same into and Out of machining relation with 25 
respective Sides of Said pistons by and during the 
indexing of Said table, and means to release re 
lieved pistons and install unrelieved pistons while 
Said table is not indexing. 

22. A rotatable table adapted to be indexed ro- 30 
tatively, a plurality of individually rotatable, in 
dividually indexable article holding elements on 
Said table, and a driving means adapted to index 
said table and to simultaneously totate and index 
said elements while said table is rotating for in- 35 
dexing thereof and to stop indexing of said ele 
ments and continue feeding rotation while said 
table is near the end of an indexing movement 
thereof and to start rotation of Said elements 
near the beginning of an indexing movement of 40 
Said table. 

23. A rotatable, indexable table, a plurality of 
article holding elements each individually indeX 
able on said table, and a driving means adapted 
to index Said table and to Simultaneously index 45 
said holding elements while said table is index 
ing and to stop indexing of said holding elements 
and start rotative feeding motion thereof while 
said table is near the end of an indexing move 
ment thereof and to start indexing of Said hold- 50 
ing elements near the beginning of an indexing 
movement of Said table. 

24. A bed, a table rotatively indexable on said 
bed, a plurality of individual rotatively indexable 
article holding means on said table, a plurality of 55 
machining tools mounted on said bed to respec 
tively operate on respective sides of articles in 
said holding means subsequent to an indexing 
movement of said table, and means controlled by 
the indexing of said table and of Said article 60 
holding means to move each of Said tool means 
into and out of respective machining relation 
thereof with articles in said article holding 
means, and means for operating said tool means. 

25. A bed, a table rotatively indeXable On Said 65 
bed, a plurality of rotatively indexable article 
holding means mounted on said table, a plurality 
of machining tool means mounted on Said bed, 
each to operate on a different side of the articles 
in said holding means, and a mechanism in Said 70 
bed to rotatively index said table, to rotatively 
and simultaneously index all of said article hold 
ing means in time relation with the indexing of 
said table and to simultaneously and positively 
move all of said tool means respectively into and 75 
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Out of machining relation. With the respective 
articles in Said holding means in time relation 
With the indexing of said table and with the 
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indexing of said holding means. 
26. A bed, a table rotatively indexable on said 

bed, a plurality of individually rotatively index 
able article holding means on said table, a plu 
rality of laterally movable machining tools mount 
ed. On Said bed, each movable toward and away 
from respective articles in said holding means, 
and a control means in said bed and adapted to 
positively index said table and to rotatively index 
each of Said holding means while said table is 
indexing, to positively move each of said tool 
means into and then hold the same positively in 
machining relation with articles in the respective 
holding means while said table is indexing. 

27. A bed, a table rotatively indexable on said 
bed, a plurality of individually indexable, indi 
Vidually rotatable article holding means fixed in 
Spaced positions on Said table, a plurality of ma 
chining tool means mounted on said bed to move 
laterally toward and away from said article hold 
ing means, and a power driven mechanism in 
Said bed and adapted to control and operate the 
rotation and the rotative indexing of said table 
and the individual rotation and the individual 
indexing of Said article holding means and the 
lateral movement of said tool means in co-oper 
ating time relations for automatically machining 
different sides of the articles held in said article 
holding means during one indexing of said table. 

28. A bed, a table rotatively indexable on said 
bed, a plurality of individually indexable, indi 
Widually rotatable article holding means fixed in 
Spaced positions On Said table, a plurality of ma-. 

2,041,309 
chining tool means mounted on said bed to move 
laterally toWard and away from Said article hold 
ing means, and a power driven mechanism in 
said bed and adapted to control and operate the 
rotation and the rotative indexing of said table 
and the individual rotation and the individual 
indexing of Said article holding means and the 
lateral movement of said tool means in co-oper 
ating time relations for automatically machining 
different sides of the articles held in said article 
holding means during one indexing of said table 
and to Stop operation of Said mechanism upon 
COmpletion of machining of One of the articles in 
Said holding means. 

29. A bed, a table rotatively indexable on said 
bed, a plurality of individually indexable, indi 
Widually rotatable article holding means fixed in 
Spaced positions on Said table, a plurality of 
machining tool means mounted on said bed to 
move laterally toward and away from said article 
holding means, a power driven mechanism in 
Said bed and adapted to control and operate the 
rotation and the rotative indexing of said table 
and the individual rotation and the individual 
indexing of Said article holding means and the 
lateral movement of said tool means in co-oper 
atting time relations for automatically machining 
different sides of the articles held in said article 
holding means during one indexing of said table 
and to stop operation of said mechanism upon 
Completion of machining of One of the articles in 
Said holding means, and a manually operated 
meanS, CO-Operative With Said mechanism to start 
Operation of Said mechanism. 

JOSEPH WERDERBER, 
E. F. BATTERMAN. 
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