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UNITED STATES

1,748,290

PATENT OFFICE

o WALTER Gr HILDORF, OF LANBING, MICHIGAN, ASSIGNOR TO REO lV'OTOR CAR
] : COMPANY OF LANSING, MICHIGAN, A CORPORATION OF MICHIGAN

APPARATUS ¥OR- HARDEHING ARTICLES

Onginal a.pphcatlon ﬁled December 5, 1‘*27 Serial No. 93 9‘72 D1v1ded and this.application filed October

15, 1928,

ThlS invention relates to an apparatus for
“use in the hardening of articles and has par-
tlcular reference to an apparatus for treat-
ing articles with a fluid during the harden-
5 ing operation.
 This is a division of my co-pending ap-
phcat:&;)n Serial No. 237,972 filed December

192

This invention finds partmulal utility in

10 the operation of quenching articles and has
as-an object to provide means whereby one
portion of the article may be chilled in ad-
vance of the other portion.

A further object of this invention is to

15 provide a quenching apparatus having means
for initially directing a quenching fluid into
contact with one face of the article to be
-quenched while maintaining the other face of
the ‘article to be quenched, free from con-

20 tact with the quenching fluid.

A still - further. object.of this invention is
to provide a quenchlna appaxams having
“means for compensating for variations in the

 -heights of the articles to be quenched, so that

-25 the apparatus will readily adapt itself to a

‘number of - different a1t1cles of ~ various -

“heights.
_Another object of this inv vention is to pro-

“vide a quenching apparatus havmg means
-0 for preventing contact 6f the quenching fluid
with one- portlon of the article being
quenched, whereby this portion of the ar-
ticle will retain its toughness a*ld it ability
to resist shocks.

Other objects and advantages of thxs in-
vention will become apparent as the follow
~ ing description proceeds ,

- In the drawings: -

“Tigure 1 is a central vertical sectmnal view
through the apparatus; -

Figure 2 is a fragmentary horizontal sec-

1
&

iy

tional view taken substantlallv on the plane -

indicated by the line 2—2 of Figure 1;
Figure: 3 is an enlarged’ su:tlonal view

showmd the ‘details of construction of the

_means for- preventing initial contact of the

St

quenching fluid with the outer pemphely of -

the brake drum, and. - .
Flgure 4 is-a view similar to qure 3 of

. 80-a slightly modlﬁed form of apparatus .

Serial No. 312,692,

Reforrmg now part1cularly to the draw-
ings wherein like reference characters desig-
nate corresponding parts throughout all

‘views of the same, 10 designates a support-

ing member which may be in the form of a

.splder and which supports the lower die, and
-expansible form hereinafter to be described.

Mounted on the supporting member 10,
in a. centrally arranged depression 11, is a

‘lower or supporting die 12. The lower die
12 is provided with a plurality of radially
.arranged fluid passages 14, and a relatively
-deep annular groove 15 which is provided

at its base with a plurality of spaced sockets
16 communicating with threaded apertures
17.  The upper face of the lower die is pro-

vided  with a relatively wide but shallow

groove 18 to receive the flanges of the seg-
ments of the expanding form hereinafter to
be described and is further provided with the
inserts 18 and 13’, which project above the

~upper: face of the die to form bearing sur-

faces for the said segments.

Mounted on the inserts 13 and 13’ is .an
expansible form composed of a plurality of
segmental die or form member 19, each of

~which is previded with a flange 20 adapted
-to be received in the groove 18 tormed in the
Jower. die 12. As clearlv illustrated in Fig-

ure 1 of the drawing, the flanges 20 are of

-less thickness than the width of the grooves

18, ‘'whereby rachal movement of the form
members 19 is permitted.
- The segmental die or form members 19 are

~adapted to be radially displaced by a pilot
cexpander or ram 21, the latfer being provided
with a reduced extension 92 havmcr a bear-

ing in a bushing 23 carried by the supportmg
member 10.". As clearly illustrated in Figure

1-of the drawing, the lower extremity of the

extension 22 is provided with a socket 24 in
which is mounted & spring 25 having one end

: bearmg against the base of the socket and its

other end bearing against a plate 26 carried
by the lower end of the bushmo 23.. As will

‘be readily apparent, the spring 25 tends to

urge the pilot expander or.ram upwardly to

perm]t inward radial movement of ‘the seg-

mental die -members -19.. To limit upward

;movement of the ram 21, there is prov1ded a:
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bolt 27 threaded into the lower end of the ex-
tension 22. This bolt projects through the
piate 26, being slidably received in an aper-
ture arranged centrally of this plate and is
adapted. to receive at its lower extremity a
threaded member or nut 28. It will be appar-

ent that contact of the nut 28 with the plate
26 will limit upward movement of the ram 21.

For forcing the ram 21 downwardly.

roainst the tension of the spring 25, there is
prov1ded a piston 29, this piston bemg mount-
ed for reciprocation in a suitable chamber 30
formed in an upper supporting member 31,
which member may also be of a spider shape
For maintaining the piston expander 29 in
alignment with the ram 21, there may be pro-
vided a centering pin or p1ston 32 which: is
carried by the upper supporting member and
is achpted to-be slidably received in a socket

33 formed in the upper face of the ram. 21.
The expander 29 may be.actuated in any de-
sired manner as by the admission of com-
pressed air into the chamber 30 and-the down-
ward movement of the piston expander 29
forces the ram 21 downwardly against the
tension of the spring 25 to expand-the: seg-
mental form members 19.. While.it is imma-
terial what means may be provided for actu-
ating the piston expander, it is:essential that
there be a definite relation between: the force
of the actuating means and the spring 25 so
that: the expansible form: member 19 may be
radially displaced only a predetermined: de-
sired amount. This is extremely important
since the brake drum:when located.is of great-
er than the ultimate diameter desired and is

loosely mounted: on the expansible form

which has been previously adjusted to.the de-
sired inner diameter of the brake drum.

In Figure 1 of the drawing, I have shown
a brake drum designated generally by the ref-
erence character 34. - This-brake drum is pro-
vided with the web portion 35; the lower

flange-36-and may if desired be prov1ded with

the inclined portion 37 which extends: be-

‘tween what might be termed the. drum por-

tion proper 38 “of the brake drum and -the
web 35.

- As clearly illustrated in Figure 1 of the
drawings the brake drum 34 is adapted to be
mounted on the segmental form members 19
each of which is prov1ded with: a cut away
portion 39, which together form substantially
a circurferential recess adapted to receive
the: web’ 85: of the brake drum: For clamp-
ing-theweb 35 of thebrake drum in the recess
39, there is provided an upper die:40 which is

 carried by the upper support 31 and which is

“adapted to engage. the web 85 of the brake
(HUN

drum when the: upper support is moved to-
ward the lower support 10 and lower die 12.
The upper die 40 is provided in its upper

face with a plurality of radially extending

grooves 41 which communicate at their inner

- sdswith g central chamber 42 formed by the

1,748,290

form members 19 and the upper die 40. The

form members 19 are scalloped on their outer
periphery as clearly illustrated in Figure 2
of the drawing, and these scallops together
with the drum portion 38 of the brake drum
form a plurality of fluid passages 43, which
communicate at their lower ends with the
fluid passages 14 formed in the lower die 12
and which communicate at their upper end
with = diagonally extending passages 44
formed in. the. upper portion of the form
members 19 between the passages 43 and the
central chamber 42, Tt will-thus be seen that
there is provided a continuous fluid passage
from below the lower die 12 past the form
members 19, through the: upper-portions of

‘the form members 19 and out bhrouoh the

upper supp(nt 31.

In operation, with the brake drum cldmped
on the appaxatus as illustrated: in: Figuvre:1
of the drawing, the complete apparatus is
lowered into a bath: of quenching: fluid pref-
erably oil. By virtue of the spider form of
the lower support 10, the quenching fluid is
permitted to flow upwardly through the fluid
passages 14, 43 and’ 44 to the: central cham-
ber 42, from which: it passes through the

70

5

80

90

grooves 41 to the spider portion of the sup- -

port 31, where it passes upwardly through
the support 31, after which it may-flow over
the edges of said support and back down into
the tank. - The size of the lower support 10
and Jower die 12'is. such that when the ap-
paratus is lowered: into: the vat of oil,. pres-

sure is exerted onithe surface: of the oil or

95

100

quenching fluid by the: lower support- and

lower die. Thus-the quenching:fluid is foreed
under - pressure up through the passages

“aforesaid, in advance .of bhe flow of -the

quenchma fluid around the outer periphery
of the lower die and form:. and therefore

in advance of the contact of the quenching

fluid with- the: outer: pellphery of the brake
drum.

Agsbrought out befo1
invention fo assure contaCu of the quenching
fluid with the interior of the brake drum
in advance of the. contact. of the quenching

fluid with the outer periphery of: the brake’
drum, and to: accomplish: this result there is.

plowded a bearing or supporting ring 45-on
the lower die 12. . This bearing or supp01t-
ing ring 45 is mounted in the annular greove

15 m the lower die 12, being held in Dlaco :

by bolts 46, which pass Ioosdv thlomrh the

bearing. ring' 45 and which: engage in' the

spaced threaded apertures 17 formed in the
lower die. Surrounding the: bolts 46 are
springs 47, which bear at one end against the
base of the sockets 16 formed. in the: lower

- die 12, and. Whlch bear at-their other ends
against. the base: of sockets 48 formed. i the

bearmcr ring 45. It will. thus: be: apparent
that the springs 46 tend: to constantly urge
the bearing: ring 45 spwagdly: mi;o oontmt

1t is‘an.object of th1s'
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with the brake drum 34 mounted in the ap-
paratus. By virtue of the yieldable mount-
mg of the bearing ring 45, this bearing ring
will always be firmly. pressed against the
iower flange 36 of the brake drum to form a
tight seal against this lower flange. Further,
movement of the bearing ring 45 will permit
the apparatus to be used with brake drums of
different heights, since the bearing ring will

immediately adapt itself to the height of -

the brake drum.

For forming a further seal with the lower
edge of the brake drum 84, there is provided
a guard ring 49 which is mounted in a recess
50 formed on the inner periphery of the bear-

ing ring 45 and which 1s secured to the bear-

" ing ring by a plurality of spaced screws 51.

20
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55 place, b .
.~ guard ring 49, there 1s provided a ring 53
“which is mounted by means of a plurality of

This guard ring is provided with an up-
standing flange 52 formed on its inner pe-
riphery, which flange may be curved to con-
form to the curve of the lower.edge of the
brake drum 384.

From the above, it will be obvious that
the bearing ring 45 and guard ring 49 will
form a tight seal between the flange 36 of

the brake drum 84 and the lower die 12. Thus-

quenching fluid forced upwardly through

“the fluid passage 14, is prevented from pass-

ing to the outside of the brake drum and is
forced upwardly through the passages 43 so
as to-contact initially with the inner periph-
ery of the brake drum 34. The initial con-
tact of the quenching fluid with the inner
periphery of the brake drum tends to first

set the brake drum and it is to be understood

that upon the complete immersion of the
apparatus in the bath of quenching fluid,
the quenching fluid will contact with the
outer periphery of the brake drum to-en-
tirely quench the same.

It is to be further noted that by virtae of
the fact that the web 35 is clamped between
the upper die 40 and the top of the form
members 19; this web will be substantially
protected from contact with the quenching
fluid ‘g0 that this web will remain tough
after the quenching operation.

. For quenching drums which are not pro-
vided with the lower flange 36 I have pro-
vided the structure illustrated in Figure 4

of the drawing. In this view, it will be noted . ; - DI
‘ ' ° ’ 7+ drum with a quenching fluid, the combination

that there is provided the guard ring 45

“which is mounted in the die 12" in a manner

similar to the mounting of the bearing ring
45.in the die 12. . In place, however, of the

B spaced bolts 54 in the recess 55 formed in
‘the bearing ring 45’. The upper face of the

- 60

guard ring 53 is plane so as to form an inti-

~ mate contact with the lower edge 56 of the

‘brake drum:57. It will thus be seen that a

~tight seal will be formed between the lower

65

“edge of the brake drum 57 and the lower die

127 so that quenching fiuid forced upwardly

3

through the lower die 12’ will be prevented
from passing outwardly between this lower
die 12”7 and the lower edge of the brake drum.

‘From the above, it will be apparent that I
have provided an apparatus whereby brake
drums may be quenched by first contacting a
quenching flunid with the imner periphery of
the brake drum, while maintaining the outer

periphery of the brake drum free from con- -

tact with the quenching fluid and that sub-
sequently the quenching fluid will be per-
mitted to contact with the outer periphery
of the brake drum to completely quench the
brake drum.- It will further be apparent
that I have provided means which function

‘not only to seal the lower edge of the brake

drum, but also to pérniit the apparatus to be
efficiently used on brake drums of varying
heights, so that a single apparatus may be

{used for a number of different types of brake

drims. © o0

“While T have disclosed my ‘invention as
adapted particularly for the quenching of
brake drums, it is to be understood ‘that the
description is for the purposes of illustration
only and that the inventive principles may
be embodied in apparatus for quenching
articles of any size or shape, or for treating
articles of any size or shape with any char-
acter of a flaid. The particular embodiment

-disclosed -therefore 1s not to be constried

as definitive of the limits of my inventive
idea, and T reserve the right to make such

changes in the détails of construction and ar-
rangement of parts as will fall within the

purview of the attached claims.
What I claim as my inventionis; ,
1.'In an apparatus for treating brake
drums with & quenching fluid, the combina-
tion of a pair’of dies adapted to clamp the
drum, and means c¢arried by one of said dies

for compensating for variations in” the

heights of the drums being treated.

2. In an apparatus for treating a brake
drum with a quenching fluid, the combination
of a supporting die and.a ring on said die
forming a bearing. for. said drum, said rim
being movable to compensate for variations
in the height of said drum.

8. In an apparatus for treating a brake

of a supporting die for the drum, a ring car-
ried by said supporting die and means urging
said ring into engagement with the drum.

4. In an apparatus for treating a brake
drum with a quenching fluid, the combina-
tion of a grooved supporting die, a bearing
ring for the drum mounted in the groove in
the supporting die, and means urging the
bearing ring into engagement with the drum.

5. In combination a die adapted to support
a brake drum, the said die being provided
with an annular groove, a bearing ring for
the brake drum, within the groove, and a
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spring yleﬂdably urumg the bearing ring
into engagement with the drum. _
" 6. In combination upper and lower dies
adapted to clamp a brake drum and means for
adapting said dies for the clamping of drums
of various heights, said means including a
bearmo r 1nfr yieldably supported by the lower
die.
7. In an apparatus for treating a brake
"o drum with a quenching fluid the combination
of 2 supporting die, and means carried by said
supporting die for curectlntr a quenching fluid
into contact with one face o_f said drum while
nitially preventing contact of the quench-
15 ing fluid with the other face of the drum.
8 In an apparatus for treating a brake
_drum with a ‘quenching fluid, the combina-
tion of a supporting die, a ring yleldably
‘mounted on said supporting che, said ring
20 constituting a bearing for the drum, and -
means carried by said ring for initially di-
recting the quenching ﬂLud into contact with
the inner periphery ( of the drum.
9. In an apparatus for treating a brake
25 drum with a quenching fluid, a die for sup-
portmg the drum, the said die being adapt-
ed to be lowered into a quenching fluid and
being provided with fluid passages to direct
the quenchm(f fluid to the interior of the
30 drum, and a seahnrr ring carried by said die
for initially preventmg passage of the
quenching fluid from the interior of the drum
to the exterior thereof.
10. In an apparatus for treating a brake
- 38 drum with a quenching ﬁmd an adjustable
- form adapted to loosely receive a brake drum,
means for adjusting said form to the desired
inside diameter of the drum portion of the
brake drum, an upper die for elamping the
40 web portlon of the drum upon said form, a
lower die apertured for the passage of the
quenchmg fluid, a bearing ring on the lower
die for supportlno the brake dxum, and a
~gnard ring carried by the bearlng ring for
45 duectmg the quenching fluid into contact :
with the inner periphery of the brake drum.
In testlmony whereof I affix my signature.
WALTER G. HILDORF.
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