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signed to exmbzt “areas. of contrastmg, ‘degrees
of hardness In ‘the ‘préferred 'mode’ ofcarrying

§ out'my process to- accomplish what' T term’“spot

c 10

hardenmg" the metallic article’ durmg its'manmi-
facture‘is: prelimmarﬂy formed- with : ‘raised :or

pmtuberant portions-of ‘excess metdl : comcidmg

in’ Jocation with' the areas or:spots:where hard
“metal: -ig'to-appear upon the finished ' surface: ‘of
the drticle; which *will usually be at:those: places

.- where the article in use is most subject to wesr

20
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“or shock. After the article has been deéarburized
upon’ itg surface,éor case-softened ‘to provide it
‘with & i ‘crustiof soft metal, ‘the. ‘protiberant
portions ‘are et -away: fush: w1th the surrace $0
expose the unaltered metal: beneath +this: erust,
Finslly ‘the: articleris (subjected ito suitable heat
fredtment ‘toHarden and’temper it:throughout
at ‘whichitime ‘the Spotsiof: exposediinner.metal

will take on ‘a hardness and temper with the‘

core ‘while ‘the 'soft :surface ;erust will
relatively unaffécted: by <this' treatment Alter-
natively; the prebuberant portmons may be:allowed
to remain tiponthe article untiliafteriit hasibeen
hardened. and fempered,’ these sportions: being

" ground off “in: ‘afinishing’ operation to. expose
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: broader aspéct istnot: imited:to:the: miking of
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the hard: metal bene ‘th the surtace "crust of
sotter metal. : i :
- While!'the" process of 'the:

‘invenztwn in ﬁ:s

any specific articles, nevertheless:it finds .espe-
cially: ‘useful-application :ify the imanutdeture: of
quoits; used: in: playing :the:game iof .quoits;and
results:in‘the produetions of:d:quoit ofrimproved
construction. . - According to' present -practice,
quoits commonily .arémdde by either casting or
forging. - Quoits made by castmg, however, are
particularly susceptible to chipping and breakage
because of their relatively brittle composition;
and, because of the frequent occurrénce of latent
defects in quoits made by the ordinary methods

of casting, they are liable. fo fail under shocks

caused by the pounding of one quoit upon an-
other in play.

Quoits made by forging, on the other hand,
are ‘according t0 present practice usually, com-
posed of relatively soft metal such as may be
flowed beétween dies during manufacture so that

their relatively thin circumferential edges soon ”

grow jagged and burred in-use and no longer
present a convenient grip to the hand ofthe

“player. Except for this disadvantage, however,

quoits of the latter type are to be preferred be-

-cause of the tendency of the soft metal upon

“the fcllqwing ‘detajled ‘description:iof:one: pre-
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. Loms "J. ‘MacGregor, Allentown, ., assigni
"gonney Fnrge and Tuol Works, a corporatio of

the’i'r sﬁrface{s fto- retard:
upon/ancther and; to 4 certain: extent, ‘toireduce
shock éaused/byithe clashing -oftt;he "quoms agamst
each ‘other when‘in:use.’

By {my. - process a’ stronger and more durable i

type» ‘of ‘qubit/can be’ ¢heaply and expeditiously
produced; arid-‘one which: is'free’ of:the objections
inherent inithoselniow ‘known.  In'applying:the
process to the manufacture of quoits thesquoit
forgmg ise mltlaﬂy formed :with-an:overlay of

kidding: of:.one: qﬁdﬂ:

1e

excess'metal uporrtits-civcumterence; ‘Thenthe |

forging: designedly is:decarburized: upon its sur-
face, ‘theioverlay imetal: ground-away ‘to :reveal
the ‘inner:metal;! and:the " forging: finally heat
treated to:harden:and temper:it; or the forging

- may e Hardened and: tempered ibefore ‘removal

of 'the excessmetal.oThis produces:a: guoit hav-
ing a circumferential rim of very hard metal
which will: not'ech_lp nordeform: after’proloriged
use, while:the: remainder:ofithe quoit:is:covered
Wwith'a erust:of 'soft: materxal:hang the advan—
tages before described.:

* The!inventton-wilt:be: better: understood, from

ode: of+ practmmg the process sof: my
: + .

; insview:! of ia quolt forgmg as
11; appearsat the stage after-decarburization;

S Pigure -2 15 /a4 cross-section ‘of: the forging of
Fig 1 takeri anng» its/diameter;::

‘Pigure:3 is'a cross-section-of the same: forgmg ‘

after iremoval of <the excess -metal fipon its rcir=
cumference and after hardemng and tempermg,
and’ : ; B

JFigure 4 is aty enlarged pross-sectmnal detaﬂ
shomng -of vihe forging: of Fig: 2.-

As shown iniFigs. it and2; the metal :Eorgmg
as it comes from the drop hammer comprises

a ring-like metal disk 1 provided with a sub--

stantially flat but slightly concaved bottom side
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2 and a convex top side 3. While this forging '

may be fashioned from other suitable materials,
I have found that a silico-manganese steel cor-
responding to S. A. E. specification 9250 and
containing approximately .50 per. cent C, '2.00
per cent Si and .70 per cent Mn, lends"itself
very well to the process of the invention.

The . forging as thus preliminarily formed
will not d1ffer materially from a quoit of conven-
tional size and shape except that upon its cir-
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cumference there is provided an overlay of excess .

metal ‘which is designed to be removed in a
subsequent stage of manufacture. 'This excess

L1
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‘in an oxidizing atmosphe

metal completely surrounds the circumference
of the forging and defines two protuberant rings
4 and 5 disposed respectively upon its top and
bottom sides. These rings are about one-eighth
of an inch in thickness, measured from the dotted
line surface indicated in Fig. 4 which latter rep-
resents the normal finished surface of the quoit,
and their width is such that, they.cover only
a comparatively small area’ upo,\ ;,;the top_and
bottom of ‘the forging. o

The forging after initially being subjected. to ..
an annealing or normalizing operation to rendér
the metal homogeneous throughout, as is well:

known in the art, is heated for about four hours
a b
perature of about 1450 degr “to de
burize the outer surface of the forgmg and pro-
vide it with a skin or crust of soft metsl: -

of an inch and in any event ought not to exceed
the:thickness of therings of metal 4-and 5. This
decarburization treatment robs the surface.of :the
forging of a;large part of its carbon-—in the case
of silico-manganese steel as: specified the carbon
content is reduced :from:approximately.;.50 per
cent to’ approximately: :20- per cent—but the in-
terior:metal 'of .the forging is:substantially; un-
affected by: this treatment-and: retams its- or1g1-
nal relatively: high-carbon content.. B

.- Following: decarburization, the: forgmg is: placed
1n ‘a’;lathe and:the protuberant-rings of metal:4
and 5:are ground:off - by-an abrasive. wheel or
other:suitable means to a depth:corresponding to °
the dotted line surface shown in Fig. 4-t0;expose
ypon.the circumference of the forging: the interior

- metal constituting its core or body .and-which was
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not-influenced by the precedmg decarbunzatlon
treatment ol

- This mrcumferentlal rim of exposed metal wh11e
harder than:the surface covering on:the:top and
bottom of: the: forging, is nevertheless too soft to
satisfactorily constitute the: edge of the quoit; so
that further:{reatment is.necessary: to-impart to
it-the-requisite -degree of hardness.:The forging
is:therefore again heated, this time at a tempera=
tureof about 1600.-degrees F. for;about: three-

‘quarters of an:hour; and:-then, quenched .in:-oil.

By this operation the annulus of core metal which
was-brought to light:by the:removal of the rings
4 and:5 and which: contains:its.original-high per-

. ‘centage..of carbon will:take:on; an intense hard-
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ness; while the surface of the:forging; which was
softened :in :the: preceding - decarburizing treat-
ment and which-is:of relatively‘low.carbon-con-
tent—only about ::20::per.cent.in the case:of-the
silico-manganese steel mentioned above—will be
impervious to. the treatment. = Consequently the
surface crust will remain substant1ally unchanged
and w111 retam its former a.ttnbutes R
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This"
crust need not penetrate beyond 1/32nd or 1/ 16th -,

As the concluding step of thls heat treatment
the forging is heated at a temperature of about
700 degrees F. for about two hours to impart to
it the proper temper, in a manner which is well
understood in the art, resulting in a quoit as
illustrated in Fig. 3, constituted of a core and
circumferential edge of intense strength and
hardness and g superficial crust of softer metal.

= TH 38 not necessary that the removal of the rings
of excess metal precede the hardening and tem-
pering step. For example, the method of the in-
véntion may be carried out by initially decarbur-

‘izing the surface of the forging to impart to it a

rust of soft. metal, then hardening and temper-

‘ing the body of the forging as before described.
“The rings 4.and 5 will then be removed to develop

the’ ecircumferential rim of hard metal. In this

‘event-hewever; . the excess metal will be very re-
,slstant because of prior hardening, but its re-
'moval may be accomplished by an abrasive wheel.

- It:is; opvious that the -crust or.coating of isoff
metal;may—‘be_-appliedte the forging.in ways:other
than -those which haye been. described.. . For; ex=
amplethis may be -accomplished by dipping; by
sherardizing or by electro-deposition, the cireum-
ference-of the forging being cleared of the: coat=
ing-material® in: a subsequent . operatlo_n” -Or:a
separate. rim of hard metal may be shrunk onto
the circumference of the forging.. Such a novel
form -of: quoit, . 1Irrespective .of how:produced,- is
deemed. to: fall within the purv1ew of thls mven-
t10n : IR

N claim: :

C 1A quoit havmg a core of relatlvely hard metal
and a superficial crust, of soft metal.covering sub-
stantially. the entire surface -of the corel except
upon its circumference, .- ..:

2. A'quoit having a core: of relatlvely hard metal
and a -superficial, crust . of soft metal located..a
spaced-distance. 1nward1y of the cn'cumference of
the quoit. -+ - -

3. A.quoit havmg a core: of relatlvely hard metal
and a superficial crust of soft metal covering the
major;portion. of- ils . surface, the-said: core: 'and
crust: being - of -the same-kind: of metal but of
different: degrees:of hardness. .-.; . -

4:-A quoit of-disk form having a icore of rela-
twe]y ‘hard metal and a-thin superficial-crust. .of
soft metal integrally united with the core;.said
crust . covering-the upper and:lower surfaces’ of
the-quoit.and: termmatmg a spaced dlstanee from
1ts circumference.: :

5. A steel quoit: havmg a core of relatwely hlgh
carbon content and a crust of relatively low car-
bon: content covermg the maJor portmn of 1ts
surface

:LOU'.[S J MACGREGOR
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