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RING ‘ROLLING MILL

) Max R. Heppenstall Pittsburgh, Pa., assignor to
Heppenstall ‘Company, thtsburgh Pa, a cor- -
poratxon ‘of Pennsylvama g

LT . 'Appllcation September 27, 1947 Serial No. 776,546

_'This invention relates to ring=rolli
‘m particular; to mills for forming an
‘artlcles suchr as roller bearing races: and the llke

Itis among the objects of the- 1nvention topro-
vide & mill which, as compared to:the other mills
‘of itg type; is relatively small” -and ‘compact 5o
‘as to” cceupy minimum’ floor: space, which pro-
duces an improved product at an unusually high
’productmn rate, which reduces the number of
‘workmen ‘reguired to ‘operate it, and.which has
‘various features that facilitate loading, _control
the rolling pressure, and. permlt a quick ch: nge
of m111 settmgs for various ring sizes: "

“The: m1ll ‘provided comprises a frame in- Which
'are rotatably mounted a pair of horizontal shafts
which " have" vertically: ‘disposed "faces at their
inner-ends that are formed to.engage the sides
of g ring ‘blank during the rolling and’ ﬁnishinv
operatmns * A common . source’ of .power ™. for
rotating the Shafts is provided whlch preferably
‘is a. single: motor having separate belt drive con-
‘nections to  each shaft, and one of the shafts is
mounted for 1eclprocal ‘movenient to - and “from
'blank .engaging -position, -the ‘belt drive for this

‘shaft being-carried by the- shaft’s reciprocating =

Tnechanism 5o, as “to° reclprocate “with~the shaft.
‘During the rollmg, _the plank is supported on and
rotated‘by a mandrel which-is rigidly- carrled at
the inner end of-one-of the shafts, the other shaft

‘having’ & mandrel-receiving-recess- formed at its o

inner-end. ~“Most. suitably, because of a particu=
lar- appazatus for- automatmally loading*blanks,
the- shaft whlch is reciprocated -is provided with

‘the redess-and’ the statlonary shaft bea S the ]

‘mandrel; - )

The oxame*er of the ‘blan is mcreased and- its
thmkness reduced prmmpally by ) driven -work
roll whlch is pressed against the outer- per1phery
of the blank by mechanism- whrch ‘acts on the roll
support =In the preferred form ‘the’ work roll is
‘drlven"frrctlonally by & pair-of backmg rohs and
‘1l of the rolls-are mounted in 3 pivotal or rock=-
‘able. bracket ““The <back1ng rolls have's belt drivé
fronra motor supported by-the bracket, and:the
braoket also ‘carries-a -guide’ roll Whlch “is “con=
stantly ‘urged against the- outer _periphery. of the
blank and functions” pr1nc1pa11y to “maintain the
olank contmuously" circular - as - its dlameter
mcreases “The brac ocking mechanism' most
su1tab1y is a pressure riveni piston, the cylinder
for: whlch 4g-pivotally carried- by a: vert1cally
" ‘extended ‘yoke: member of the’ main-frame,” and
‘the -cylirider -rocks - -with the bracket; "Coritrol

mec
pwotmg -of the bracket, and- this- mechanism is

g Clau_n_s.

(Cl 80——5)

(3

adJustable so that the m1ll can be set a desired
ring ‘size:

The-preferred embodiment of the- invention is
illustrated -in the -accompanying- drawings, - of
‘which Fig. 1 is a plan view of the mill; Fig, 2 a
‘side: elevatlon -Fig- 3-g-front- end view showmg
the reclprocatlncr mandrel-recelvmg 'portmnspf

D
tlally sectmned to ~show- thewrotated shafts and

‘their- housmgs Flgs T and 8 are- trlmetric views

50

chanismis mcluded for hmitmg the downward .

b5

has a ¢ central transverse elevated sectio

is'in the form of & rectangular block 4 Whrch has
a spemally shaped front face 6 the purpose‘"of
‘th

frame: wh1ch shdably supports 1t F1g 9a vertlcal

sectmn along lines-IX—IX: of Fig. 4; and Fig: 10

‘a view taken along lines XAX of Fig. "4 -
Refe1 ring to ‘the drawmgs and in partlcular to

platform 2' Forward of-this” plat

1ncrease in diameter of a rlng blank\l
between the face 6f mandrel 22 and'a
that is supported m
explalned

is. a~part of a shdmg ar’ rec1pro able héad 25,
(Figs. 3 and 4) that is slidably-supported ‘on face




6 of the frame’s central block section. Figs. 7
and 8 show this sliding fit, the corresponding
sliding parts being apparent if Fig. 7 is visually
inverted upon Fig. 8. Briefly, the sliding sur-
faces of face 6 (Fig. 8) consists of a wear plate
26, bolted to the top of the face, the portion of
the frame below the wear plate being indented
in the manner shown to form-a recess:28, below
which is bolted another wear plate 29 having .a
tapered bottom surface. Sliding head 25 (Fig. 7)
is provided with an overhanging flange 31 pro-
vided with a groove or track 82 to which is bolted
another wear plate 33 which slides upon wear
plate 26 of the stationary frame.section. .To
assure a tight fit of wear plate 33.in the track,
wedges 34 may be driven along its sides. Below
flange 31 of the sliding head, there is bolted an
elongate reciprocating member 36 which rides in
recessed portion 28 of face 8, and which is secured
in a manner to be desecribed to mechanism which
‘reciprocates the sliding head, and below recipro-
cating member 36 there is another groove . 31
shaped, to receive wear plate 29. It will thus be
seén that the shdmg head is solidly supported
to.slide smoothly and evenly.

. The. mechanism. for. reciprocating the sliding
head 2s most clearly gseen in Fig. 3, consists of
a pressure cylmder 4{ having a piston connected
to .a piston .rod 42 .whose outer end is ‘connected

to-reciprocating member 36 so. that the latter

becomes a.part of the piston rod:and is so:con-
_'sldered in the following description. The pur-
pose. of rec1procat1ng the sliding . head by the
fpressure cyhnder is prlmarﬂy to permlt loading
and unloading of . rings.

- The .extent of .the inward sliding movement
’.of the ‘head is. adjustable to make provision. for
rolling blanks of varying widths. Referring to
Figs. 7 and 8, this adiustment mechanism is a
setscrew. 43, which is threaded through a lug 44
formed on. the outer. end of p1ston rod . 42, the
screw . being provided. at its inner end Wlth a
head. 46 which, when the sliding head is recip-
rocated inwardly to the desired extent, abuts a
hardened - circular stop disc. 47 secured to the
_sta,tlonary section of the frame. When the slid-
ing head. is recrprocated 1nward1y to the full
extent permxtted by screw 43, the upper portion
vof & ring blank {2 is engaged between the heads
19 .and 21 of rotatable shafts 13 and 14, after
which work roll 24 may be lowered upon the
periphery of the ring blank and the ring rolhng
operatmn commenced by the rotating, shafts.

It is a feature of the invention that shafts 13
and i4 are rotated by separate connections from
a single motor 48 mounted on platform 2 at
the tear of the frame, the driving connections
preferably consisting of two series of V~belts 49
and 51 which pass around grooved hubs 52 and
83 (Fig. 1) on the armature shaft 85 of the motor

2,610,532
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4
upper end to piston rod 42 which actuates the re-
ciprocable head. Similarly, a second arm 64
is rigidly connected at its lower end to the rock
shaft and is provided at its upper end with yoke
arms 66 equipped with pins 67 whose inner ends
lie in a groove formed at a side of hub 52. Thus,
any longitudinal movement of piston rod 42 re-

sults in.a like-movement of hub- 52 on armature
Shaft 55, the linkage connection being from the

pistont rod through swinging arm 63, rock shaift

51, swinging arm 64 and yoke 66 which engages
the hub, and in such connections the short links
58 and-59 that support the rock shaft permit

- it to. float to compensate for the straight line

15

20

25

30

40

45

50

55

60

and .around grooved wheels 54 and-56 attached ~

to the outer ends of the shafts. To maintain
the grooves of . hub 52 continuously in alignment
w1th those of" wheel 54 in "all positions of the
remprocable ‘head 25, hub-52 is splined on arma-
ture shaft 55 for rotation, thereby and for move-
ments longitudinally thereof, and link mecha-
nism is provided to move the hub on its shaft as
the remprocable head is moved.” As shown in
Figs. 2 and 3, such mechanism includes a rock
shaft 5T whose ends are supported by short links
58 and 59 that are pivotally connected to lugs
61 and. 62, respectively, of frame base |. An
arm. 63 is rigidly connected.at its lower end to
rock .shaft 51 .and.is p1votally -:connected at-its

70

75

_of heads. 19 and 21.
is mounted. at.a slight upward tilt from the hori-

'head 2i prefera.bly lies in a vertical plane.
is ‘apparent that, with such an arrangement, dur-
ing.the, rollmg of the blank the.only time that

movements of the piston rod and hub.

-Proper tightening of drive belts 49 and 5i is
accomphshed by providing slots 201 (Fig. 1) in
motor platform -2; bolting the platform to the
base: through these slots, and providing a pair
of setscrews 68 which bear against the rear
ends.of the frame.

For coohng the. rotating shafts during the roll-

'1ng operatron, shaft 13 is cooled by water sup-
plied through a pipe 71 and openings 12 (Fig. 6),
the water pouring out of the mandrel-receiving

recess of this shaft when the shaft is reciprocated
outwardly at the completion of a rolling opera-
tion.  Shaft {4 has a similar water supply pipe
13 _and openings 74 but, in addition, a return
line 18 is provided which discharges into a splash

plate TT. through opemngs 18.and then escapes

through a. pipe 19.

During the rolling of the ring blank it is de-
sirable to tise “edging” or. “side rolls” to finish
the. sides of . the ring and to prevent it from
spreadmg _This is accomplished by mounting the
axis of one of shafts 13 and (4 at an angle to

the -other, . and in. providing a conical working

face on one or both of the 6pposed vertical faces
 As seen in Fig. 6, shaft (3

zontal axis of shaft 14, and the blank engaging
surface of head 19 at the end of shaft (3 lies in
a.cone of such.angularity. as to bring it into.a
vertical plane ‘when in engagement with  the
blank. .As-shown, the entlre working face of
It

any portmn of the blank will be engaged on both
sidés. by the Workmg faces-of heads 19 and 21
is - when the blank is: being.rolled between man-
drel 22 and .roll.24. Thus the. pressure which
the shaft head exerts agamst the sides of the
blanks is exerted simultaneously with the down-
ward. pressure of the work roll.

.- Work roll 24, through. which the ring-forming
pressure is applied, is mounted in a bracket 81
(Figs.- 2. and '5)- which, in turn, is pivotally or
rockably attached to central yoke 1.-of the mill
frame by means of a pivot rod 82 which- .extends
through openings provided in the lower portion
of-the bracket, the rod, being received in. a pair
of -lugs 83 formed- on the central yoke of the
main frame. The bracket prefera,bly is a single
hollow castmg and. includes a pair of upwardly
extendlng bent. arms 84, sides 87 and top cross
braces.88 and 88. ‘The bracket is rocked by
means . of pressure mechamsm which includes
a piston rod 91. to the . outer, end of which -the
upper énd of the bracket. is. plvotally -attached,
the rod being-conneéted to.a. biston in a pressure
cylinder 92. - The cylinder is pivotally Supported
by the upper-ends of yoke 1, and, for this | purpose,
a pair of s1de plates 93. and 84 are rlgxdly secured
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to the yoke’s upper ends, the rear portion of each
of the plates being provided with openings.that’
form-bearings foi’ a -pair: of trunmons 91 formed
at the rear.of-the eylirider.

The ‘bracket;: therefore, . is“ supported in the-; 5.

main “frame’ at-its rear portion only, and.con-.
sequently the:weight of its forward portion tends
to swing it-downwardly. - To swing it upwardly,:
pressure-is.supplied to. the front side of the piston,
while, to swing. it~ downwardly, controlled;:ex-
haust.pressure acts on the opposite side. - During
each rolling roperation,’ positive steady: -pressure:
_ is applied: behind the piston to press the: work-
ing roll' in-against-a ring blank. . However,-it is:

desirable: to provide::a limit to- the .downward 15.

- rocking of the bracket to: control the drametrlcal
_thickness of the finished ring, and, for this pur-
pose; adjustable: stopping means -are: provided
which: include-setscrew 98 threaded through: :an
opening. provided in:a -cross:piece: 83 ttached 20
to and extending between plates 93 and. The
inner:‘end -of the. setscrew iswprovided . wi :
stoppmg head- 160 which. is d1sposed in-. the path
~of the- forwardly moving- p1ston rod, ang: the posi-- .
tion: of this head can be changed by, turnmg the o5
screw - further toward or away: from. the plston
rod.. To-lock the- setscrew in posmon o, lock nui.
181 is provided to which is atfached handle I09
-for 1facilitating turning... -

- Inthe forward portion of bracket 8l are mount- 30
ed a, pair of. ‘horizontal, cluster-type bacl{mg rolls-
-103-for -the working .roll, and both the ‘working:

’ and the. backlng rolls are $0 mounted that they
-can-be easxly detached for repair or: replacement

The necks-of the backing rolls are mounted in: 35

chocks 104 arranged in opemngs in the srdes of
the bracket As seen in Pigs: 3 and 4, the. backmg
rolls have consrderably wider faces than the work
roll, so-that they can- be used to supp01t workmg; :
rolls of the reqmred face w1dths to roll rings. 'of_ 40,
dlfferent s1zes .
‘Work roll 24 1s suspended by a support -the. out
hne of which is shown in Figs. 4 and 5. ‘I‘h1s SUp-.
port cons1sts of a roll suspenision member l 13 hav-
ing formed -at 1ts Tower end-an 1nwardly extend-
mg pin; 114 which’ projects through a: central
opemng provided in'the work roll rotatably tolsup-
port it. . The. suspension member extends verti-
cally, upward ‘tHrovgh ‘and-above the forward end
of the bracket where it is provided with a laterally
extendmg bearmg plateé 116.that support roll—.,
balancing spring - {11 in ‘the. customary 3
to hold" the work roll agamst “its’ backing rolls
An “auxiliary” suppmtmg ‘Themiber 118 assists 1n
holding the work roll, and is seén bolted toa 51de
of bracket 81 and extendmg dow nwardly and, then.
inwardly, its inner énd being . provuied w1th ¥
downwardly extending flange 19 the inner sul~
face of whigh, in operatlve position, is d1sposed
ad;acently ‘to the upper outer surface of the Work
roll, | Just above flange lI9 there is a. trunmon
l2| which extends._through. an Opemng in the
lower. part.-of suspensmn member 1 63 “With this:
arrangement when it is des1red to. substltute a.

55

différent sized Work roll for: rolling -rings :of. & 5.

diﬁerent width; it ‘can be accomphshed easrly by
remoying: aux111ary member. 118, Dogenls

The backing rolls serve.in:the. customary man—
ner to enable the use of 5. small diameter work:

rotatlonal speed no greater. than the rotational
speed 1mparted to the roll:through its: frictional:
contact with ‘the rotating mandrel, or in other
wor_ds - 4 spe_ed whicli:is- jush: sufﬁclent to keep:
the-work rollirotating-iniresponse.to the friction: 75:

10.

. so=called : fruly "eifcular: bosition.

6

between' it and the mandrel. The drive for the.
backing rolls is provided by a motor 105 which'is-
mounted ‘on g -platform: 106 rigidly secured: to:
bracket 81. A shaft:driven by the motor is'con-
nected to-a grooved ‘wheel 107, which drives:a
single set.of V=belts 108 that extend around driven.
wheels 109. and 16 attached to the ends. of the
backing roll necks 104. . 3 :

A feature ‘of the. 1nventlon is. the provrslon of:
g guide roll 122 the principal purpose of which:
i§'to maintain’ contact ‘with:the gradually expand=:
ing periphery:of the ring blank during the rolling:
operation. :The. practical necessity: for such’ &
guide roll readily can be. appreciated when: it is:
considered that, if-such a roll were not used, the:
rotary motion imparted to the blank would tend
to'swing ‘it upwardly at the entering sode of the

- pass and distort it from: the-desired circular form

into a possibly ovular, or otherwise irregular,:
form;:. - Also, ‘without the ‘use -of ‘the gulde -roll,

the blank would swing - rather-freely, and: by
bumping: into other :suirounding ‘structural .ele-:
ments, would produce a noisy and-inefficient’ roll=
ing opetation. i By théuse of a-guideroll; mounted :
in“the: manner: to. be described, ‘the blank, ‘as it
increases in-diameter, is ‘held in & ‘position in”
which its rotational axisis-held in vertical: align—»
ment with the rotatlonal axis:of hoth mandrel 22¢

and work roll 24,2 pos1t10n whlch can be deﬁned-
as a truly circular position; :

Generally déscribied; the guide: roll 122 1s secured
tobracket 81 which, it will: be recalled; issrocked:
forwardly and downwardly to: apply pressure tos
work roll 24.. However, theguide roll %0 Mount="
ed that the rocking ‘of bracket 81 0A its p1votal
rod 82 does not cause the guiide roll to swmg the:
expanding blank to the right (Flg 9)out- of-its
SIfthe blahk'
were so swung, there would be as‘great’d possi-
bility “of: yroducmg ovular or otlierwise- irregu-
larly-shaped; rings a5 was the situation descr1bed
when'no guide roll'was used.: To ihsure ths pro-
duction.of ‘perfeetly round rings, the guide roll'is’
mounted, and its posltmn during- the rolhng con- .

5. trolled, in-the manner to be described.

‘Referring to Fig..9, guide roll 122 ig rotatably -
mounted on & pin’ 123 which is supported between’
the lower bifurcated end of & guide roller arm-
[24,>In close proximity to the roll, arm {24 is-

o secured to dn adjacent portion of the main frame

by means of & link 126 pivotally attached at one
end:to:the frame at-12¥-and at its-other-end to
the guide roller arm. The purpose of link- 126
prlmarlly is ‘siinply to- support the lower end-of
thearin: Centrally, the-arm is attached to-a ten=
sion spring 128 wh1ch in turn Is. secured to rock—_
1ng bracket 81. - :
“TThe‘upper end of gurde roller arm 124 1s pr-

' otally connected tp the lower- end of a bell crank

lever 12§ which is ‘bifurcated’ to receive’ the arm,’

the ‘arm being - swung on a pin’ ‘135 suppmted in
the’ blfureatecl port1 1 of the lever, Actually, ‘the"
lever i§ a t¥iangular 1y ‘shaped member formed of
two opposed and interconnected plates, the’ ‘dorner,
portions-of ‘thé trianigular’ lever being the’ blfur-
cated portions in which arm 124 and other mem-=
bers to be described, are mounted The uppcr end’
of- the-levei-also is bifurcated as descnbed and

. isi-provided- with openings to receive s pin 125
roll:and also to-frictionally :drive:that roll:dtia 7o

upon-which-a-cam roll- {31 is- rotatably mounted
th1s Toll rldlng on the surface of'a- cam l3 3 'h1ch
in turn is rlgldly, although adJustably secured o
Cross” ‘piete 99 carried “between: statlonary d
plates 93 aind 94 ("ﬁg ‘57 - The vtnangular bell

crank s :pivetally: s"ixpportedat*:tts ‘Fight-Band
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corfier by méatis’of apin 33 éarried by theside
walls-of -the bracket, so-that as:the bricket rides
forwardly:and-downwardly-to exert pressure-on
the-blank: it-carries the guide roll on art drc to-

ward the blank.: Moreispecifically,-as the rockmg:

motion of‘bracket 8i:commences, the movenient
of:the roller.along theface of thé cam may cause
pressure to be exerted upon:eam-.roll #31{; or:it
may:be found:desirable to.so shape the:cam “face

that the preesure normally placed upon it w11l be: .

lever 429 p1vots on: the ax1s rof-its supportmg pm
133-and, {1 so:doing; either: presses gulde -roller
arm: i24.toward the blank or -allows: it to-retreat

frém ‘the: blank, - If:the cam:is so shaped that.

the-guide roller-retreats: from-the blank; the-re-
treating action:is under:the influence of :tension

10:

15

spring-128-and-the:cam roller-is held: agamst the :

cam.

the rocking:of- the bracket 81, location:of ‘guide
roller 122 with respect to the blank is a funetion
of the: contour of the face of-cam-132, - This face
is-so contoured that,.as the-diameter of the-blank

gradually:is-increased; the-guide roll exerts a-con-:
stant pressure upon-the periphery-of-the :blank:

and holds-the blank.in a.truly eircular -position
which is the position in‘which the rotatmnal ‘axis
of-the blank is in alignment with: the axis.of the
mandrel and the work roll.".-Of course,.in-déter-:
mining-the .cam-contour; consideration’is given-
to-the -swinging of -bracket 81 on'its fixed pivot
82; the swinging -of ‘bell-crank- lever 129:on -its
pivot :133-carried .by. the bracket;-and the:swing-

ing.of the-lower end-of .arm-124:on-its supporting: g;

link -126. - The contour -of the-face of the cam
therefore-is a matter  which must be-determined
specially for the conditions:of each different ring
rolling operation. )

It is-desirable to mount.cam 132 in'such a man-~
ner:that-it-can be adjusted vertically-away from
or-toward. its cam roller; tension .spring -128;0p-
erating.at each such adj ustment to.again press the
roller .against -the .cam face. - Also;-the cam-is
mounted so that-it.can ‘be -adjusted to-:and fro,
along -stationary cross.piece 99 which supports it.
By such-adjustments, a -cam of a.certain c¢ontour
is-made suitable for use'in.rolling a-large number
of -different : sized : blanks. . - Since: .adjustable
mountings.of-the types-deseribed ‘are well known
and ecan be carried out .in any number -of- ways,
it is riot believed that a.showing of. them is neces-
sary.

~The -mill is provided with mechanism for- ‘pre-

hmmanly positioning -blanks for rolling; which, <
as.shown in Fig. 3 or 4, includes. a solenoid 36,

having a vertically reciprocating armature :+37
that is pivotally connected-to a floating rocker
arm {38. This arm carries at its forward end a
loading arm (39, the upper end of which is pro-
vided with a yoke shaped-to receive and support
a ring blank. As shown.in Fig, 10, the yoke-is
formed of a pair .of angles 140 adjustably. secured
by & bolt and slot connection to the upper end of
loading ram 139, the adjustable- mounting. per-
mitting the yoke to be raised or-lowered to support
different sized blanks -in.the proper position for
the reception ‘of mandrel -22. - The.solenoid -and
its connected parts.-are -carried by and recipro-
cated with . sliding. head 25, .the-solenoid -being
mounted in a . bracket 141. extendmg downwardly
from the head Whmh supports rocker.arm 138 and
loading armi "189. The -rocker-arm- is. connected
at its rearward. end by & 11nk ‘142 pivotally mount-
ed-on & pm -carried-in g- lug 143 ‘which -extends

‘From:the above; it-may be gathered that during:
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outwardly:from one:side of bracket: t41; and the
loading arm:is held upwardly by a swinging link
(44;attached:to the bracket’s other -side.: Ag will
be appreciated, when the.loading iarm: is -raised

. into blank loading -position; swinging: link 44

causesithe arm and .its:yoke to ariove upwardly .in
ar-gre-and the "yoke: is: so:mounted on thearm
that when it reaches its. uppermost ‘position;its.
angles diesin. a:vertical .plane, ~To6 furthet adapt
theloading afm forse with different blank sizes,
itialso -is -desirable to mdjustably secure link -144
tortheloading:arm; the adjuistment desired being
such-'as would iricrease the outward swing:of the
loading. drm-as it~is raised sintor-blank: loading
position; this ‘adjustment beingto vary the posi-
tion‘of ‘the yokeé for: handhng blanks Jof: dlffefent
width

Inthé operatioriof the mill; motor:48-is nor-
mauy sdriven ‘continuously to-drive-belts:49. and
51 which rotate shafts43and #4, Fig. 6, anhd metor
08 “carried by swinging-'bracket 81:is’ similarly
rotated continuously to drivesbelt 08 for rotating
the ‘backing rolls 103 and 104 which support-and

- frictionally ‘drive working:roll 24 at substantially
- the peripheral rolling:speed of & ring blank 12:so

that siich-roll willinot- slip ‘on'the blank as it is
rotated by mandrel 22 and heads’ 18- and 21 of
shafts’i3-and 14.

At the beginning of a rolling eperation;:sliding
liead 25 is moved-away from’the statmna,ry head
to the-position'shown in’ Fig: 3 it which mandrel
22 -is “entirelyoutside ‘of ‘ recess 23 in shaft 3.
With Solendid 36 energized-to elevate its arma-
ture 131, :and in consequence theréof to hold:load-
ing :drm 139 upwardly; a-preformed ring ‘blank
is placed upon the yoke ‘at the ‘upper:ehd:of such
arm’which so-positions the'blank that its central
opening isin‘alignment with-mandrel 22,7 'Sliding
head 25 then:is ‘meved-to the-position shown in
Fig, 4;such ‘movement keing effected by supply-
ing pressure fluid to cylinder 41 which ‘moves pis-
ton' rod -’36 inwardly, the" outer ehd of which"is
a’ctached to-sliding head 25." During such: move=-
ment of head 25 the ring ‘blank is slid ypon man-
drel"22; and solenoid ‘136 is deenergized; by means

" of ‘any-suitable limiting switch actuated by con-
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tact with the'mandiel; to permit loading arm (39
to: move downwa,rdly to the position shown in Fig.
4, Each ring ‘blank 12 preferablyig preshaped
to-the required size by forging it from a-seetion
of a round; such section containing the: ‘required
amount of metal ‘usually steel for forming 3 'ring
of*the désired dlmensmns “"The eentral opeting

in the- rlng blank -is sufficiently large freely to

permit-the ‘blank to be pushed upon mandrel 22
by head 19°of shafti3, as just explgined.

“In‘all of the réciprocating movements of head
25; hub 52 for-drivingbelt 49 is slid longittidinally
upon armature shaft 55 (¥Fig."1) ‘in direc¢t propor-
tion to' the movements:of the ‘head.” This is done
by~ rotatmg rockishaft 57 (Fig: 2)"whieh is con-
nécted- to-‘piston rod - 36 by -arm’ 63 and-is con-
nécted to hub 52 by arm'64.” The'extent of move-
mentiof sliding hiead25 to the position shown in
Pigi 4 is-determined by the adjustment of serew
437 (Fig: 7)-to such: position that its head 46 en-
gages stop disc 47 (Fig.:8): when head 19 of shaft
53 is-in the- reqmred ‘position for 4 rolling opera-
ion,

- Simultaneously withi the movement of head 25
to:the- rolhngA ‘positioni:shown in' Fig. 4, the-outer
end -of -swinging:bracket 81" is ‘lowered -to' bring
working ‘roll 24:to:its roling: position’shown in
Figs: 4-and. 6, such:lowering being: controlled by

-pressure cylinder:92, “When'theworking roll is'so
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‘positioned, :fluid. pressure is.applied to the rear
“of the piston in cylinder 92 gradually. to lower the
‘working roll as the wall thickness of the ring
‘blank is reduced between the roll and mandrel 22.

“The required limit of the downward movement =

‘of -the working roll is controlled by setscrew 98
“(Fig.2), against the head 100 of which the outer
-gnd.of piston roll 91 is adapted to abut.
. As'g ring blank is being rolled, between mandrel
22 ‘and roll. 24, it is edged and prevented from
spreading by the vertical working faces of heads
19 and 21 borne by shafts 13 and 14, respectively,
and the blank is continuously malntamed in cir~
-eular. form by. guide roll 422 borne by the lower
end of arm 24. The position of this arm for thus
holding guide.roll. .122.in its required position is
eontrolled by cam 132 (Fig. 5) through roller 131,
bell crank 129 and pivoted link {28, roller 131 be-
‘ing’ maintained in confact w1th the cam by ten-
sion spring 128.. e
“At the completlon of-a rolling operation head
25 is.moved to the position shown in Fig. 3 to per-
mit the rolled ring to be removed. from the man-

drel,. this being-done by pressure fluid applied to-
cylinder 41, and the working roll 24 is elevated 2

by causing bracket. 81 to-swing- upwardly, this
being done by supplying pressure fluid to cylinder
.92..-In such position of the mill units the mill is
readytostart another rolling operation.
According to the provisions of the patent stat-
utes, I have explained the principle of my inven-
tion and have illustrated and described what I
now consider to represent its best embodiment.
However, I desire to have it understood that, with-

in the scope of the appended claims, the inven- &

tion may be practiced otherwise than as specifi-
cally illustrated and described.

Iclaim: :

1. A ring-rolling mill comprising a pair of ro-
tatably mounted horizontal and substantially
axially aligned shafts having vertically disposed
faces formed to engage the sides of a ring blank,
a motor for rotating said shafts, a separate belt
connecting each:of said shafts with said motor,
mechanism for reciprocating one of said shafts
horizontally and axially to and from blank en-
gaging position thereby shifting one end of
its belt, . linking mechanism = actuated by
said reciprocating mechanism to reciprocate the
other end of the belt for said reciprocated shaft, a
mandrel rigidly borne by one shaft, the cther
having a mandrel receiving recess formed in it,
a horizontal work roll, and mechanism for press-
ing said roll against the periphery of said blank
tc roll the blank between it and said mandrel.

2. A ring-rolling mill comprising a frame, a
pair of rotatably mounted horizontal and sub-

stantially axially aligned shafts having vertically

disposed faces rigidly carried at the adjacent
ends of said pair and formed to engage the gsides

of a ring blank, driving means connected to hoth .

of said shafts for synchronously rotating both the
shafts, mechanism for reciprocating one of sald
shafts horizontally to and from blank engaging
position, a mandrel rigidly borne by one shaft, the
cther having a mandrel receiving recess: formed
in i, -a bracket mounted gn said frame, a hori~
zontal work roll, wide-faced- backing rolls for
frictionally driving said work roll, driving means
for said backing rolls, mechanism for pressing
said work roll against the periphery of said blank
to roll the klank between it and said mandrel and
a two-part suspension member providing the sole
suppert for said work roll, said suspension mem-
ber, backing rolls and backing roll driving means
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“being mounted on said bracket; one part of sald
suspension member: : rotgtably supporting: said
work roll and resiliently pressing said roll against
the backing rolls and the other part having an

“end.-detachably secured to said bracket and the

other end securing the support of the work roil,
whereby said other detachable part can be re-
moved and a work roll of a d1fferent size readﬂy
,subst1tuted

-3.; A ring-rolling m111 comprising a pa1r of ro-
tatably mounted Hhorizontal and substantially
‘axially aligned shafts having vertically disposed
faces rigidly carried at the adjacent ends of said
pair and formed to engage and edge the sides-of
-g-ring blank, driving meaxs connécted to both of

“said shafts for rotating the shafts, mechanism for

reciprocating one of said shafts horizontally. to
:gnd-from 'blank engaging position, -a ‘mandrel

rigidly borne by one'shaft, the other shaft hav-
ing ‘s’ mandrel receiving. recess formed in.it, a
“horizontal rotatably-mounted and’ frictionally-
driven work roll, and mechanism for pressing said
roll-agzinst the periphery.of said blank to roll the
‘blank between it and said mandrel, the axis of one
of said :shafts being tilted upwardly from.the
horizontal axis of the other shaft and having a
conical-edging: face, said shaft being tilted to po-
‘sition the tapered portion of said conical face in
a vertical plane as -said tapered portion is pass-
ing between said mandrel, and said work roll,
whereby the blank is engaged by both of said
faces only as it passes between said mandrel and
said work roll.

4. A ring-rolling mill comprising a frame pro-
vided with a pair of rotatably mounted horizontal
and substantially axially aligned shafts having
vertically disposed end faces formed to engage
and edge the sides of a ring blank, driving means
for rotating said shafts, mechanism for recipro-
cating one of said shafts horizontally to and from
blank engaging position, a mandrel rigidly borne
by one shaft, the other shaft having a mandrel~
receiving recess formed in it, a bracket pivotally
mounted on said frame to swing in a substantially
vertical direction, a horizontal work roll borne
by the outer portion of said bracket and adapted
to cooperate with said mandrel to reduce the wall
thickness of the ring, an arm pivotally supported
by said bracket and provided at one end with &
guide roll for engaging the periphery of the blank
while it is. being rolled between said work roll and
mandrel and at its other end with a cam roller,

" a cam borne by said frame and means urging said

cam roller into contact with said cam, said cam
engaging said cam roller and being formed to
control the pivotal movement of said arm to cause
said guide roll to maintfain a constant and suffi-
cient pressure on the blank to hold the blank with
its rotational axis constantly parallel to the ro-
tation of the axis of the work roll whereby a cir-
cular blank may be formed.

5. A ring-rolling mill comprising a stationary
frame, a horizontally reciprocating block slidably
mounted on said frame, a shaft rotatably
mounted in said sliding block and reciprocable
with it, a second shaft rotatably mounted in said .
frame substantially in axial alignment with said
first shaft, both shafts having heads provided
with vertically disposed faces formed to engage
the sides of a ring blank, a motor for rotating said
shafts, separate drive connections from said
motor to each of said shafts, mechanism for re-
ciprocating said sliding block and moving its
shaft horizontally and axially to and from blank
engaging position and thereby shifting one end
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‘ofdts:driving connection, means: actuated:by said
reciprocating mechanism. for reciprocating the
;otherend.of the driving connections for the shaft
‘bome by said sliding block, a- mandrel rigidly

borne by oneshaft, the.othershaft having a:man- .

drelireceiving recess formed-in it; a.bracket pivot-
slly-mounted..on-said. frame, ‘g horizontal ‘work
roll;driven -backing: rolls frictionally engaging
said work roll, said backing and work rolls being
garriediin said:bracket, -and - mechanism:for rock-
ingosaid-bracket downwardly and pressing said
work:‘roll-against the. outer periphery of said
‘Blank: o’ roll..the blank. between ‘it .and said
mandrel.. -

6.A ring=rolling mill.comprising 4. frame pro-
wided:with.a:pairof . rotatably mounted.horizontal
.and:.substantially axially -aligned shafts having

‘vertically disposed .end. faces: formed to engage

-aud edge the:sides:af a.ring blank, driving means
Ffor:rotating said shafts, mechanism for recipro-
-catingone of said shafts horizontally to-and from
Blankengaging position; @ mandrel rigidly borne
‘by-one shaft; the: other :shaft having ‘a2 mandrel-
receiving: recess - formed: in-it, a bracket pivotally
mounted onisaid:-frame to:swing in:a substantially
wvertival:direction, a horizontal - work roll borne by
theouter portion of-said bracket and-adapted to
cooperate ‘with said mandrel to reduce the wall
-thickness-of ‘the:ring, an:arm.pivotally ‘supported
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“by:.said. bracket and: provided at.one end with a
;guide-roll:for engaging ‘the:periphery of the hlank-

during rolling; = .cam for controlling-the-pivotal
movements .of said:arm, and:resilient-means.urg-

‘ing said guide roll away from said-engagement

-and. into engagement with said cam, said .cam
being formed to cause said.guide roll to maintain
a constant.and sufficient pressure:on.the blank:to

‘hold the blank: with: its rotationdl axis constantly
‘parallel-to the rotational axis of the work roll.

MAX R. HEPPENSTALL.
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