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: Ba’,tterm'aﬁ, East Cleveland, Ohio
Application August 15, 1930, Serial No. 475,600

*'5 Claims. - (CL. 29—156.7)
- The surfaces 12 and 13 are not to be

- Oirt - invention relates to methods:of forming
and machining valves. ERE T
The object of our invention is economic produc-
tion of valves.: . .- a . . .
In valves, such as poppet valves; it is .quite de-
sirable that ‘economic’ production -thereof is at-
tained and that important surfaces thereof are
true with each other. - ISR
Our invention aims to co-ordinate the steps for
production of valves in: such a manner that the
most economic production thereof is attained and
the important surfaces thereof are true with each
other so that valves fit into their positions with-
out manual fitting except
. invariably required to
the valve and its-seat. . o )
“In order to-assist in the illustration of our in-
vention, we present herewith drawings illus-
tratively and:-diagrammatically -showing. -how
. mechanism may operate to attain the steps of our
invention specifically deseribed ‘herein.
Tn the accompanying drawings mentioned:

Fig. 1 is a perspective view of a possible device a
“the operating part of one of such machines is il-

showing illustratively and more or less-diagram-
matically arrangements of tools useful in carry-
ing out our method. :

. -Fig. 2 is a diagrammaﬁical viéwfs’hbwix'_lg one -.

development of a blank through a group of ma-~
chining steps of our invention as specifically de-
scribed herein... . = o
Fig. 3 is a perspective view of
Fig. 4 is a perspective view
part of a centerless grinder.

Fig. 5 is a sectional view.of the machining part

a finishied valve.
of the machining

of a finish grinder with valve centering means. . .

Similar refererice characters. refer to similar
parts throughout the views. = .. .. SO

One manner of carrying out our. invention,
illustratively. setting forth
plained herein specifically;.
gerierally to mechanisms,
the accompanying drawings, ‘adapted for CaITy-
ing out the specific met_hod,describegi_hereih;

reference being made

One type of finished valves 1s shown in Fig. 3

"and one method for production thereof is de-

scribed herein specifically referring. to possible
: “uged. only.

‘mechanism for such production.’

A plank is first formed for the valveshowrfa.nd \
this blank has finishing stock on the diametrically

larger parts 10 of the stem thereof ‘and ‘on.the

valve portion 11 of the head thereof and on the
outer end of the stem

first formed by any suitable means. Our inyen--
tion mostly concerns the machining means and "’ | TeIm0 ] rin
» Sl t_he blank ig placed into a device for automatically

method of valves. .

the grinding in which:is
produce a good fit between. -
; ~production,- the. ste 4

diametrical fAnishing size (leaving stock for final

. parts 10.- - . -
our invention, is ex- -

suggestively. shown in .

‘the blank is removed from, the

thereof. The valve may be . ‘
‘for further machining thereof. .

PATENT OFFICE

finished - -

on this valve although ample provision is avail- =~

able on the mechanism shown for finishing these
surfaces also when desired. . ... .. ..o o

The diametrically reduced parts 14 of the stem
are formed to final size in

size of the parts 10 and are not intended to be

machined although stock for machining may.: be
provided thereon and machined with the parts 10

(if desired. .0 L . : Do TIE L
“Upon ‘completion of formation of the blank, the

same may be heat treated if desired. ; . .. -

- Upon. completion of the: blank;fogmatiér:i: aﬁd
the heat treating if used-at this stage of valve

machining to finish size) or may be machined to
the final finish size (leaving stock for final grind-
ing)- as desired or as may be desirable for various
valves or valve productions.-

the blank preferably a .
little smaller diametrically than the final finished ~

gtem may be machined to a
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_ For economic production of valves, we prefer to

use a centerless grinder,. well known._in the art;

lustratively shown in Fig. 4.

e blank 15 placed in between the two rotat--

80

ing grinding wheels-A and B and rests:or is ver-

tically supported on the support C as-shown in

- Fig, 4 so that rotation of the grinding wheels
“rotates the-blank on its axis as well as-grinds the

D (s mmstance, only the parts'10 f the stem

are machined, leaving the parts 14, originally

formed to final size, as rough formed and thereby

85

.stem. as is well understood in such machining .in
-such devices, . .: - L ‘ o R

90

facilitating the machining ' operation on the.

It is, of course, quite
can, be machined by cutting tools. such, as .are

used in lathes and the like but this procedurée re-
quires either ]

_quite obvious that the tem -

a5

centers or chucking or bt‘_hei‘.hdldiﬁg,_

means. as well as rotating means_and is recom-""

mended only when a centerless machining device
is.not available or.cannot be used.  This_cutting

tool procedure. requires more time as compared

100

with the abrading tool procedure and should be.. -

1y. when v
cutting tool proceduré is.a. mote advantageous

‘step_in _economic production of _yalyes ‘when a

large amount. of stock is to be removed. -
_ Upon, completion of the machining of the
centerless g

stem, .

rinder”

Upon removal of the blank from the grinder,

the latter cahnot be used.. The =
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performing a grouped series of machining opera-
tions thereon.

Such a device (shown in Figs, 1 and 2) includes
a turret like element designated D and the ma-
chining spindles &, F, G, H, I, and J each having
the necessary driving and feeding means therefor
and for tools thereon.

The turret is retatable and indexable into four
positions so that blanks held therein can be pre-
sented successively for operation thereon by tools
on the spindles.

This group of steps is intended to perform ma-
chining operations as follows:

Drill driving holés 15 or mill driving slots 16 -
_in the outer end of the head and cut the stem to

length; . :

Drill a centering hole 17 into the head if driv-
ing holes are used in the head but drill the center-
ing hole in the first step and mill the driving slot
in this step and also - provide the chamfer 18
for future centéring of the blank;

Machine the head to diametrical size and ma-
chine the valve face and provide the groove 19 in
the stem;

And loading and unloading the turret,

The turret has four collet mechanisms K, L, M,

- and N exchangeable for valve stems of different
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sizes and lengths and is automatically indexable
into four positions by mechanism operated by
the driving mechanism of the device between the
steps of this group of machining operations and
is held in these positions by the index mecha-
nism 20 automatically operated by the driving
mechanism of the device and set into indexing
motion upon- completion of each machining
operation of this group. :

For the purpocse of conveying a clear idea of our
invention we have presented Fig. 2 in the draw-
ings and have designated the loading and unload-
ing station as O, the first machining step as at
station I, the second machining step as at station
II, and the third machining step as at station IIL.

After the blank arrives at station I, the drills
21 are automatically rotated and fed by the ma-
chining spindle B to drill the driving holes into
the valve head while the cutting off tool 22 in the
machining spindle F automatically ‘cuts the valve
stem to desired length; the centering drill 23 in
the spindle G is automatically rotated and fed to
provide the centering hole in the head of the
valve and the chamfering tool 24 in the spindle
H is operated and fed to chamfer the end of

‘the stem to provide a centering means for a hol-

low or bell center; the tools 25 and 26 in the
spindle I are operated and fed to machine the
outside diameter of the head and the angular face
of the head and the forming tool 27 in the spindle

J is operated and fed to machme ‘the groove 19 -

in the stem.

- Upon one completion of this group of steps, the
turret is automatically indexed, advancing each
blank to the next station where the ahove de-
scribing operations are repeated and this process

_ continues as long as the device is in operation.

At each indexing of the turret, the blank then

..at station IIT moves to the station O and is there

released automatically upon completion of. the in-
dexing movement of the tu1ret and is automati~
cally held released while

the next indexing operation of the turret.
- While the turret is stationary, between the in-
dexing operations, the operator removes the re-

he turret remains sta- )
tionary and while the tools are performing their
- functions on the blanks at the other stations

and locked automatically upon commencement of .

1,049,592

leased blank at station O and replaces the sameé
with a rough blank to go through the index-
ing and machining operations described and this
loading and unloading and successive machining
is continued as long as the machine or device is
in operation. :

~ 'When the blank arrives at station O, the collst
mechanism opens automatically and thereby re-
leases the blank from its grip by the mechanism
and the operator removes the blank from the

80

86

“: turret and places another blank into the mecha-

nism while the tools are performing machining
operation on each one of the other blanks held
in the turret.

- When all machining opera’omns are completed,
the turret operating mechanism releases the index
pin and indexes the turret in the direction of the
arrow and thereby moves the blank from station
O to station I, another blank from station I to
station II, another blank from station II to station
IIT, and another blank from station III to sta-

20
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~tion O, and then locks the turref in this indexed’

position upon completion of the indexing, .

“As the turret is so indexed the collet. mecha-
nism is first released to release the blank previous-
ly in the collet now at station O, the opsrator !
then removes the machined blank in this collet
and puts a rough blank into-its place for indexing
thereof to station I in the next indexing opera-
tion and this collet grips the blank and holds it in
the turret when the same is indexed from station
O to station I and retains the hold through the
stations I, II, and TII, :

In this manner, this group of machining opera-
tions is performed automatically and a blank is 110
released automatlcally at each 1ndex1ng of the -
turret.

Upon completion of this machining operation,
the blank may be heat trea,ted for hardness or
otherwise if desired. .

The stem may then be machined to final size,
preferably in a centerless grinder, as shown in
Fig. 4, if stock has been allowed for finish ma-~
chining in the first -stem ‘machining operation.

The blank may then be placed into machining 120

100
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“device (Fig, 5) having & center 28 for the cen-

tering hole in the head- of the valve and a cup
center 28 for the chamfered ‘end of the stem and
2 machining tool, illustrated by the grinding-
wheel 30; for finish machmmg the valve seat on
the head if desired, :

The end of the stem may also be further ma-
chined, preferably by grinding, to provide a bet~
ter contact - surface for the push rod for such
valves.

It appears to be obvious that the means and
steps can be varied, one or more omitted when un-
necessary.on certain valves, and means. and steps
can be added such as smoothenmg unmachined
surfaces.

In the manner set forth herein valves can be
produced most economically,

We are aware that changes and ‘modifications
can be made in the means and steps set forth
herein, that some means and steps mentioned
herein can be omitted when  desired and that
other obvious means and_steps can he added or
changed. or modified when desired within the
spirit and intent and scope of our invention and
the appended claims; therefore, without limiting
ourselves to.the precise. means -and the precise
order and number of steps as shown and descm ﬂeﬂ

We claim:

1. A valve production- method mcludmfr ma-
chining the stem of a blank for a valve, gripping 180
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‘the machined stem and leaving both éhds thereof .
exposed, moving the blank from station to station-

to present the ends thereof to tool means at sta-
tions, machining a driving recess into the head of
the blank and cut stem to length while the blank
is al one of the stations, machining cenfering
means on the ends of the blank while the same
is at another one of the stations, machining the
head of the blank and groove the stem thereof

while the same is at another one of the stations,
and release the machined blank and grip a new .

blank while at the fihal station.
2. A valve production method including . form-

_ing a blank for a valve, machining the stem of

the blank, gripping the stem and leaving both

.ends of the blank exposed, automatically moving

the so gripped blank into indexed positions, and
automatically bringing tool means into opera-
tion on the ends of the blank while the same is
so gripped to machine the blank .to length, ma-
chine driving depressions into the head of the
blank, machine center means on the ends, ma-

chine the head of the blank, and form a groove

in the stem.

3. ‘A valve production method including form-
ing blanks for valves up to machining the heads
and the ends thereof, grouping tool elements to
simultaneously operate on both ends of each of
the blanks, automatically gripping the so formed
blanks successively and leaving both ends there-

_ of exposed, automatically and successively mov-
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ing the so gripped blanks into presence of the

tool elements, and automatically machining both

ends of each blank simultaneously, including cen-
tering means for use in later machining opera-

3

tions on the blanks, and in success1on of one blank
after another.
4, A valve production method including form-

ing blanks for valves, machining the stems of the -

blanks, automatically and successively gripping
each of the so formed and so gripped blanks and
leaving the ends thereof exposed and by this grip-

_ping centralizing each blank. successively, group-

ing machine elements to operate simultaneously
on both ends of each blank while the same re-
mains so gripped, including centering means for
future use of machining the blank, and heat

~ treating the blanks either before or after machin-

ing thereof as desired.
5, A valve production method including form-
ing a blank for a valve with relief portions.in the

‘stem thereof, machining the stem in a centerless

machining  device, -automatically  gripping the

" blank by the:stem thereof in a device adapted to

be indexed and leaving both -ends thereof exposed,

‘grouping machining elements to .simultaneously

operate on both ends: of the so gripped blank, au-
tomatically indexing the index device to present
both ends of the blank to tool elements, automati-
cally operating the tool elements and thereby si-
multaneously machining both ends of the blank,
including a centering means, while the same re-

80

85

&

100

mains so gripped, automatically releasing  the '

blank, hardening the blank if desired, again ma-
chining the stem of the blank in a centerless ma-
chining device, and positioning the blank by the
centering means for further machining othel
parts of the blank.
JOSEPH VERDERBER.
ELMER F. BATTERMAN.
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