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-~ ..~ This-invention relates to composite metal

- articlesisuch as poppet. valves, valve tappets

and: the like and has for its.principal object

- to eliminate difficulties...in , manufacturing

--8.and o improve the product.. -In the interest

. ~of brevity the invention will be disclosed in

+ . va manner, . particularly -suited - to: poppet

- valves by way of illustration, but this illus-

stration iwill be sufficient .to make the sub-

10 stance of -the invention available for: other
USeS. s RS S L S i

- According to,this invention one ‘end of a

~ istem rod.is inserted. into. a-pocket in a blank

-of head metal and. the.pieces are forged: to-

- 38: gether. between : dies:to. form an enlarged or

distorted portion on the rod interlocked with,

-7 -and enveloped by;.a casing forming the outer

- portion’ of the:valve head, the most impor-

- --tant: result:of :which is . the practically inde-

.. 20 structible. mechanical ‘bond between the two f

- “parts, wherein the contacting surfacesare in
- buniformly intimaterelation without: pressure
-and- without- strain,: the presence .of which
~would  produce: warping: in:se; - Hoy
ever,. unless the head bla ‘ontains-almost
- éxactly the correct .quantity: of metal; the
- swalve will :either:-be ‘so:incompletely formed

- +ias’ to. necessitate. rejection; cor it -will be
o 30—:formeduWithi a; “flash? -that will require re-
- while if the correct quantity of metal is in
. the head blank: the ‘valve-heads will be ready

togrindiin.: " e SEEE e 0
- This- difficulty is readily. overcome by, us-

2, ing'globular blanks of head metal and draw-
- ing on the art of anti-friction ball making for
- processes and machines by-which they can be
-rproducediwith great uniformity :at:low:cost.
“+-:The:globular: shape; moreover;: places the
~head metal in the most suitable:position:for
~the forging operation, permitting a desirable
~enlargement of ‘the stem Tod about:the-junc-
:-ture of:the head and stem, disposing a-large
_ proportion of the metal contained in the head
'~ blanknear theé periphery of the head, and pre-
~venting the formation of any sharp corners
-+ mintherod metal where stresses might localize.
.:~*Rough-balls are made in many ways.- A

- very common practiceis to pass a bar through

moval by: an exXpensive ispecial -operation; ..

g i‘Bradley,’f,hargmeriwhi_ch: converts it.into, a -

1924. - Serial No. 725,023, . .
‘sh

g of ball shaped blanks' ¢onnected by
rt, wires'of small diameter that are readily
“severed to free the’blanks. Another cheaper
-method, much used, is to cut bars into short
dengths and upset, them - with cup shaped dies.
" Perhaps the cheapest way is to pass rods be-
~tween suitable rollers from which they are
_delivered in a form similar to the strings
. produced by the Bradley hammer. =~
.. The rough balls, however produced, are
‘Passed - through ‘a “machine ‘which " consists
chiefly of ‘a_disc, provided with a'circular
. groove or_grooves and rotating in suitable
“spaced relation- to_another disc presenting
;a.grinding surface of'emery, or the like.
.. he use of globular head blanks has a fur-
-ther  advantage. when they dre made from
- some of the most desirable materials, for the
_bars or, other shapes received from the mill
drequently contain defécts in the forin of sur-
face cracks that have heretofore been removed
.. only by. machining which is excessively ex-
_-pensive, both.in material wasted and in the
~labor; whereas ball forging operations can
- be so-performed as to close-these cracks, or at
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least. not to_ increase: their depth, and the

-rough grinding usually rémoves the cracks
. altogther with .a very small loss of metal,
~.and at.an almost neghgible labor cost.
. ‘With.most materials, however, the grind-.
~ing operation will not be necessary .and the
;:blanks may, if desired, be only roughly glob-
ular as-distinguished, for example, from cy-
-lindrical, but, 1t will be obvious that the use
-of, substantially spherical blanks' makes it
-agy-to maintain symmetry with respect to
he axis of the pocket in which the stem is
received. o oo o0
" The accompanying drawings illustrate the
. forging operations by which. the two blanks
.-are joined together and reducd to a.valve,
.- Tig. 1isa fragmentary sectional view illus-
. dtating one form of lower dié with the stem
-;xod and head blank -assembled and.placed

Cuwpper dies . ,
.1 o-Higs. 2, 8 and 4 represent successive stages
ay pass during the

- through which the parts m
.-forging operation; .-
Fig. 5represents a valve produced by using

therein ready to receive the pressure from the
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a ‘ﬁatvﬁpp'er dle in'cohnecti'dn"ﬁith the blanks - :
‘ ' " envelope will always depend somewhat on

-~ andlower dieshowninFig.1; -~ . < .
Fig. 6 illustrates a.similar valve that may
be produced by using a concave upper die

- with the blanks and lower die shown in Fig. 15

- Fig.7 illustrates'a head blank in one form
“ that may be produced by forging, and. .- -

- - Fig. §1s a fragmentary sectional view of a
* modified form of the lower-die. - =

16 In Fig. 1 there

hown alower

‘A stem rod 18 which may be a mere length-

1B

- 'so far as the lower
‘tsupper end seated in a pocket e

- radially into a spherical head blank 15.- -

L When ca fla er ‘die is’ used: the initial

tion is concerned; has

- “as indicated at 16 in Fig. 9, and cause the

“stern rod to-expand radially; as shown at 1T

“in: that figure, the metal: of the:stem being

. free to flow out into that portion of the die
s cavity indicated by 18 in Fig. 1+ Upon fur-

o orad d-at 19, and the: head
v blank

Tt will also be noted that the stem enlarges

“shore adjacent to the extreme end, as at 21,

55 termediate part2
“ually curved wa
~‘parts are shown 1

- development

that final

St

" has been expanded quite widely at 24, less~

- ywidely at 95, and still less widely at 26, pre- "' Lhi
‘ ’ ; ‘produced: by u
ulder at'the end of the
t like énlargement ‘at the:
ture of the rod with the:bottom portion

~sérving the waist like curvature between a
i distinet head or’s

.rod:and ‘the fillet
1 of' the head blank metal. The extent of

 over-all length and it is not

oo with the die in the initia 1,
~in Fig, 1, but it may be held in spaced rela-
‘tion'by an added length of the stem rod. -

55" blank metal presenting the’
o exter, ( !
- uniformly “intimate -contact.*: The enlarge-
i distortion of the:-stem rod and'the

o :c,,o'f plished by the'flotwing of the metal of the'two

parts together under the pressure of the'die,

" the fit is of the most exact nicety; but there is:
“ no-pressure between the parts and therefore:
“no strain that-would cause thehead to warp
ST T e eliims ‘or requite: an' interpretation. of them

“in serviee! T
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3/18:500 die mem--
" “ber 10 having & die cavity consisting of a_
- head portion 11 and a stem portion 12 adapt--

- ed to cooperate with a selected upper die..

of round bar stock, or. may be a finished stem, . ted to expand in th
seti “tion, the finished product

a pocket 14, extendirig - metal of less diameter than

head blank 15 will flatten it, =~ The ura
A “including' the ev
- tion affords resista
“directions with stren ]
“vere serviee without loosening, and without
- straining either the stemy mietal ‘or the head"
~ ‘metal by localization. -In .other-words, 11is0-

“cerned the two: parts ave; in'
“But’ when there is nio’actual union between
“the contacting surfaces;

e ‘ble:. This eliminates a ‘great deal of:motor
. and at about,its juncture with the” bottom ily-att

* of thio head blanlcat 22, than i does at the'n- - tap
e 3, thereby assuming a grad- - soul
ke form. " In Fig: 4 the -its'
irthet stage of the T
ly- results in the con-
re the stem rod ~"that rings-wi

f ‘the stem' Tod will depend. ]
- the over-all | is not may be used in the-place of blank/15:without

fecessary that the head blank be in-contact - any:‘difficulty because the finswill:flo
¢ die in'theinitial operation;as shown -
~disappear as:suchs.
iterlocked -with the upper portion of the -
is an envelope; or facket 27 of the head s
,  desired mushroom -
ior and interlocking with the stem in

£ dﬁri’étibri «of thejacket -having been accom--

The éXaQt iforiﬁatiéni of the ‘stem within the
the shape of the die cavities as well as the

blanks.: For example, it does.not invariably

-eccur that the stem has the depression 28, as-

‘shown in‘Fig. 5. The use of a concave upper

* die ‘will, in many instances, eliminate that
- concavity, as indicated in Fig. 6, at 29, and
might permit a convexity. It may also be

. proportions of metal and the form of thetwo

-¥
[

eliminated by slightly -flattening the head -
blank opposite to the pocket before the forg-

ing operation: - ‘The configuration may thus

be varied, but so:long as the stem is permit-
ted to expand in the initial. forging ‘opera-
ct will presentno stem

any- sharp: corner at; w
stresses might occurs -
sho

‘Tocalization: of

wwaist; like. por-

“far as the transmission  of foreg: is--con-

sotind:is s6 poor as to-be practically negligi-

by using a1

istie of nickel steels:. - ,
» The head: blank. shown in Fi
etting short le
‘between:-a -pair of ‘cup shaped
‘process: usually resultsin”a: fin ,
seribing the blank about the center. By ar-
ranging-the axis of-the pocket 31 at right.an-
oles to -the ‘plane-of this fin, such:blanks

¢ which
Teum-

. aus nwill flow - out-
‘wardsinto: the periphery of the head and

+ Thereiis some economy. in-forging the rod

assembly in an ordi
setter with the rod gripped be
‘of clamping dies 32 and 83; subs

illustrated: in. Fig. 8. Valves>made-in this

na

ry up-

“ Various modifications'may be:made within

the seope of theé invention,and while'the fore-.
:going disclosure inchides:specific deseription -
‘and 1llustration, it-is ot intended that any-

thing thereéin:should unnecessarily limit the

in Figs. 5 and 6,

“effect; integral.”

e transmission: of

e rod blank, nor

to-movement in both -
that will erndiire se-

10U

fdﬂéﬁ‘ééd ;
r"jacket -
racter- -

110

115

‘way-will’have a:fin"on the underside of .the

. head; but the’ saving in-cost: will more’ than
~offset: that objection: =7 v sl s

13
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that would permit the substance of the in-
vention to be appropriated without infring-

~ment.

The valve as an artiele of manufacture is

claimed in my copending application filed of

even date herewith. o
- 'We claim as our invention: S
1. The process of making composite metal

- articles which includes forming a globular

16

15

blank of head metal with a pocket therein,

-inserting cne end of a rod into the pocket

and radially expanding the inserted portion -
of the rod and the blank to form a head.. .

2. The process of making composite metal
articles. which includes forming a globular
blank of head metal with a pocket therein,
inserting one end of a rod into the pocket
and radially expanding the inserted portion

© of the rod and the blank to form a head by

20

-~ mold cavity. -

o -
G
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forcing them into a die having a flattened -

3. The process of making composite metal
articles which includes forging a ball shaped
blank, penetrating the blank radially, insert-

‘ing one end of a rod into the blank and hot
~forging the assembly to distort the rod and
“form the blank into a head interlocked with

the distorted portion of the rod. ,

4. The process of making composite metal
articles-which includes forging a ball shaped
blank, surfacing the blank by grinding, pene- -
trating the blank radially, inserting one end
of a rod into the blank and hot forging the
assembly to distort the rod and form the
blank into a head interlocked with the dis-
torted portion of the rod. :

5. The process of making mnietal articles

- which includes forming a ball shaped blank

,40

of head metal, surfacing the blank by grind-

ing, forming a radial pocket in the blank,

inserting one end cof a rod into the blank and

. forging the assembly to distort the rod and

form the blank into a head interlocked with -

_the distorted portion of the rod.” -

~6. A composite metal article of the class

described consisting of a stem having a dis-

torted portion adjacent to one end and a
head interlocked with said distorted portion,
the -interlocked surfaces being in the condi-
tion of having been formed by inserting one

end of the stem into a pocket in a globular

- blank and hot forging the blank and a por-
_tion of the stem to form a head. S

7. A composite metal article of the class

~described consisting of a stem having a knob

B . adjacent to one end and a head interlocked

5

“with said knob in the. condition of having

been formed by inserting one end of a rod
into a radial hole in a spherical blank and hot
forging the assembly to form a head on

the: rod. D
-RICHARD HERVIG.
ROBERT JARDINE.



CERTIFICATE OF CORRECTION,
Patent No. 1,826,543 Granted October 6, 1931, to
RICHARD HERVIG ET AL,

It is hereby certified that the above numbered patent was erroneously issued
to "Rich Tool Company, of Chicago, Illinois, a corporation of Illinois", whereas
said patent should have been issued to Rich Tool Company, of Portland, Maine, a
corporation of Maine, as assignee by mesne assignments of the enfire interest in
said invention, as shewn by the records of assignments in this office; and that
the said Letters Patent should be read with this correction therein that the same
may conform to the record of the case in the Patent Office, ,

Signed and sealed this 16tk day of February, A. D. 1932,

M. J. Moore,
(Seal) ‘ . Acting Commissioner of Patents.




