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PATENT OFFICE.

. EMIL A. NELSON, OF ABINGTON, PENNSYLVANIA, ASSIGNOR TO BUDD WHEEL COM-
PANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA.

MACHINE FOR ROLLING WHEEL DISKS.

Application filed April 9, 1925. Serial No. 21,797. .

My invention relates to machines for roll-

ing tapered wheel disks, especially to that

class of machines developed very recently,

and the subject of an application for Letters.

86 Patent filed 1n the name of John W. Smth,
~ Serial No. 414,848, forging machines, filed
October 5, 1920, and in the name of Emil A.
Nelson, Serial No. 666,122, filed October 2,
1923, machines for rolling metallic disks.

10 The prime object of my invention is the de-

velopment of an improved type of this class
of machines. = o
In general, the machines of this ¢lass which
have heretofore been built have comprised a
15 rotating blank holder in the form of a platen
- having a cross section corresponding 1n taper
-of working surface to the taper it is desired to
. give the related disk. A pair of diametrically
opposed traversing rolls having a rectilinear
20 traverse radially outward on a blank engag-
- 1ng line in converging relation to the radiai
tapered surface of the platen engage a-blank
upon the platen during the outward travers-
ing movement 1n a combined spinning and
25 rolling action. The work is thereby done on
the blank along a spiral path progressing
outwardly from the central area of the
worked blank. -
The types of machines heretofore devel-
30 oped have embodied constructional arrange-
- ments inherently weak, and affecting the ap-
- plication of the working pressures along lines

. other than straight lines and in a multiple
number of angular directions, arrangements

37 which at once invite lost motion, weaving,
. misalignment, undue wear of working parts,
etc. .These types have moreover been rela-
tively difficult to adjust, equally difficult to
 retain 1n adjustment, difficult to repair, and
40 operated at a relatively low speed of produc-
tion. " | - |
As aforesaid, the prime object of my inven-
- -t10n 1s to achieve an especially practical type
_of machine, one in“which inherent simplicity
49 of parts and straight-forward constructional
combinations are utilized in a manner to en-
able those skilled in the art to practice, good
engineering design and to effectually elimi-
nate 1n such designs most if not all of the
o working troubles heretofore experienced.

 Hrom another angle it is my object to produce -

a type of machine at once strong, sturdy and
reliable, a machine which will stand up for a

long pério& of time under the extremely
heavy duty in which it operates. '

To produce such a type of machine having

a general accessibility of parts and at the
same time easy to knock down and assemble
1s anotheér object. There results not only a
facility in repair, but facility in manufacture
and shipment-of this large and heavy ma-
chine. ] - '

To produce a type of machine economical
in-power under this heavy duty is likewise an
object. '

An object, too, is the production of a ma-
chine which can be used to make tapered disks

of either hot or cold blanks.

And an important object is the production
of a type of machine having a decidedly in-

creased rate of production, one sufficiently

high to decidedly 1mprove commercial econ-
omy of operation. '

~ In the attainment of these objects I have
invented a machine characterized among
other things by the application of the ap-
proach and separation mechanism through
which the approach and separation of the
blank support and the working roll are ef-

fected, to the blank support rather than to the
roll support or roll-carrying head, as has been

commonly . done heretofore. This in itself
oreatly increases the rate of production of
the machine, since the roll-carrying head, the
associated working rolls, and the traversing
mechanism and its prime mover constitute a
very heavy mass which prevents by 1ts inertia
the attainment of high speed production. I
am moreover able to reduce the complexity of
these portions of the machine by removing
from association with them the approach and
separation mechanism, and thereby to effect
a great deal of the simplicity and straight-

- forward construction which is my aim. Un-
burdened by these parts the roll-carrymg

head may be made more rugged.
My invention is characterized further by a

concentration of the working strains on

straight lines grouped as nearly as possible to

the work being done, concentrated in fact
largely within the working zone of the parts,
which is to say within the cross sectional area
of the machine occupied by the blank being
worked upon. The approach and separation
mechanism not only flanks the blank support-
ing structure at large, but actually underlies
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‘tions. on straight lines substanﬂally
to the axis of rotation of the blank support.

-

giving force reac-

the blank support 1tself
parallel

The approach and separation mechanism is in

“the form of toggles symmetrically disposed

with respect to the axis of the blank support,
and derives its power directly from. the trav-
ersing mechanism of the working rolls. Thus

the common prime mover supplles power for
both the traversing and the approach and
‘separation movements.

The blank support itself is connected with
the approach and separation mechanism

through the intermediary of a cradle in which

1t 1s mounted and with respect to which 1t
partakes of its rotating. movement. The
cradle itself, while borne in generous cylin-
drical guideways and having free axial move-
ment in response to the approach and sepa-
ration mechanism, is supported against rota-
tive movement, enabling the most effectual
journaling of the blank Support to be at-

tained.

25

The blank support and 1ts cradle are

mounted on a sub base anchored to the main

base. The sub base is flanked by the approach
and separation mechanism and the approach
and separation mechanism is in turn flanked

by a series of columns anchored to the main.

base of the machine and extending well be-
yond the blank support where they carry the
roll carrying head in relatively fixed position

as respects the base of the machine. Through
this very arrangement I am able not only to |
‘yieldingly mount the head, but to eﬁeotually

adjust it.

40

45

The head is a very deep structure havmg a

hollow interior and a flooring on the side ad-
joining the blank - support. -

support. The prime mover for the working
rolls is carried within the hollow of the head
and geared directly to the working rolls be-
neath.

Finally, the type of the machine is charac-
terized in general by symmetry of parts and
by unit constructions as apphed to 1ts several
mechanisms.

Of the drawings, '

Fig. 14 and Fig. 1B depict the maohme in

side elevation, Fw 1A bemfr partially a view

1n central lonmtudlnal Seotlon whlle F1 1B

18 the opposﬂ:e half of the machine 1n full

60

elevatio:.

Fig. 2 is an end elevation of the machme
showmo’ one-half of the maohme 1in full ele-

vation and the other half in transverse sec-

tional elevatlon
Fig. 8 1s a central Vertlcal longitudinal sec-

‘tion of the machine with portlons of the top

and bottom broken away and designed to
show 1n longitudinal secfion the work feed-
1Ing mechanism.

Flg 4 is a plan view taken in a horlzontal

-Supp
working rolls R* and R? are driven, in general

The working
rolls are mounted upon it for traversing
movement between the flooring and the blank

1,683,368

plane just above the rotating. blank support .

and the wmk feeding meohamsm as shown in-

Fig. 3.

Fig. 5 is a vertical longltudmal section of
the blank- placing portion of the feedmcr
mechanism, and

Fig. 6 1s a similar section of the blank-re-

moving portion of such mechanism..
The “blank supporting and rotating struc-

‘ture in general is designated B, the approach

and separation mechanism by the letter A, the
main base of the machine by the letter M the
columns severally by the letter C, the roll-

0

carrying head frenerally by the letter H, and

the traversing mechanism carried by 1t and
orted from it, and through Wlllcll the

50

by the letter T, while the feeding mechanism

1s designated generally by the letter F.

" The blank support B is carried rotatably at

the upper ends of a sub base 10, anchored by
bolts 11 in the extended heavy and rigid main
base M. It is rotated by a prime mover 12
anchored to the main base M to one side of the
machine, This prime mover 12 has a hori-
zontally-extending drive shaft 13 connected
by detachable coupling 14 with the horizontal

| (11 ive shaft 15, journaled in the sub base 10.

Drive shaft 15 through beveled gears 16, 17,
drives a ver tloal shaft 18 to whmh the blank

90

support B is connected for rotation, through
the intermediary of sevaral elements presently |

to be described.
The approach and separation mechanism A

‘flanks the sub base 10 and comprises four

100

toggles designated generally G. These tog-
gles are arranged in pairs on opposite sides of

‘the base and each palr lies in a longitudinal

vertical plane which intersects the perimeter
of the blank holder B, as clearly appears in
Fig.
tho area of the blank support B and exert
their pressures on a straight line passing

" through this area, and in direct opposition to
- the working rolls traversing the face of the
blank support

Associated with these tog-
gles are dogs 19 and 20 engaging with coacting
dogs 21 mounted upon roll-carrying frames

22 by means of which rolls R* and R? are sup-

ported from the head H. Through interen-

2. In fact the toggles actually underlie

110 .

gagement with these dogs, the approach and

separation mechanism 1s directly operated
through the traversing movement of the rolls.

As appears in Fig. 2, these dogs.are located 1n
the same long1tud1nal vertical plane as the

‘toggles themselves, and this plane intersects

the bodies of the frames 22 by means of which
traversing rolls are supported. When the

traversing rolis-are moved, the engagement of
dogs 21 at the outer extreme of movement un- 1%

locks the toggoles aiid causes a quick movement
of separatlon When dogs 21 engage dogs 19
upon the inner traversing movement, the tog-
gles are gradually raised to their locked POSi-

‘tions in which the extreme of approach of the

1o

oL
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‘blank support B to the rolls R, R? is estab--
- lished. : | ' |

- Toggles G comprise in each case a lower -

arm 23 and an upper arm 24. Lower arms of
corresponding toggles on opposite sides of the
machine are keyed in common to transverse
shafts 24" of generous proportions journaled

1n anti-friction bearings 25 trangversely of

the foot of the sub base of the machine. Lub-
ricant is supplied these bearings 25 by fore-

1ng through conduit 26 provided in the body

of the shaft. Corresponding pairs of toggles
on the same side of the machine, however, are,
as shown clearly in Fig. 1 and Fig. 2, geared

together by segmental gears 27 bolted to arms

28 surrounding shafts 24’ The arrangement
1s such that the arms 23, and consequently the
toggles (¢ at large, operate in unison toward
and from the central vertical transverse plane
through the axis of the machine. The upper
arms 24 of toggles ( connect with the cradle
structure 28 bearing the blank support B, and

- through which structure the toggles move the

40

blank support B to effect its approach and

‘separation movement with respect to the rolls

Rt and Rz,

Connection is made, respectively,

with the lower arms 23 and with this cradle .

28 by means of heavy bearing pins 29 passed

through the forked projections 80 and 31, re-"

spectively, and the intervened upper arm it-

self. Lubrication is supplied to the generous

bearing surfaces through channel 32 provided
in the pins. The pinsare retained in place by
means of retaining bolts 33, or any equivalent
device. *’ o -

An extension 34 is formed integrally with
the lower arm 23. This extension projects
first laterally to clear the vertical projection
of the blank support B (Fig. 1B), then sub-

. stantially vertically upward past the blank

- support B. It is here provided with an in-

45

o0

55

6O

65

~can be fitted with great accuracy.

wardly extending upper end 35. -This up-

per end 1s 1n the form of a horizontally ex-

tending arm projecting inwardly of the ma-
chine. It s removably secured by bolts 36

in the socket 37 in the upper end of extension

34 whereby it may be bodily removed. At
its inner end this arm 85 carries adjustably
and removably the dog 19 which is of angle
shape secured. to the arm by its horizontal
extension and engages dog 21 by its vertical

extension. At its outer end, arm 35 has an

integral vertical extension 88 provided with
a removable pin 20 which constitutes the
other dog of the pair engaging dog 21.

The cradle 28 is journaled within the body

of the sub base 10 on substantially cylindrical

“bearings 39 (Fig. 14). -Such bearings are

very easily formed by boring or turning, and
It 1s the
lower portion of the cradle which is borne in
these extended bearings. The upper portion
1s provided, as shown in Fig. 14, andin the
plan view shown in Fig. 4, with a rectangular
exterior, the opposite ends of which are borrne

1,883,368

between plane bearings 40 in the upper por-

tion of the sub base. Cradle 28 is supported
against rotation by these bearings 40, yet it~

may move freely in an axial direction.. Sup-

ported both in these bearings and in the cy-

lindrical main bearings 39, it is-so moved

3

T4

axially when the toggles G are made and

broken. |
‘This cradle 28

B jointly by means of the anti-friction thrust

bearing 41 of relatively large diameter,

sﬁp.ports the blank holder

and the radial anti-friction bearing 42 of

relatively small diameter.
of ‘these bearings associated with the blank
support B are borne by a blank support

‘hub member 43 to which the blank sup-

port B 1s removably bolted, as at 44. The
blank support is provided with the usual re-
movable facing 45. Blank centering pin 46,
adapted to pass through an aperture in the
blank to cénter the same, passes freely

‘through this facing 45 and is screwed home
against a ‘shoulder 47 formed in the center

-of the blank support- B. - - .

The hub 43 is free to rotate within th

“cradle 28 so that its rotation exerts no more

than the torque imposed by the anti-friction

The raceways

8

90

bearings in a tendency to rotate the cradle.

Interiorly it is bored out to receive the

splined sleeve 48 through which 1t 1s keyed

to the driving shaft 18 from which power is

supplied to the rotating platen. This sleeve

48 fits snugly within the central bore of the

‘hub member 43, and on its lower end is pro-
vided with a shoulder 49 between which and

the hub is confined the inner raceway of the

100

anti-friction bearing 42. Its upper end is .

‘screw threaded and receives the clamping

ring 50 by means of which the anti-friction
bearing 42 and hub 43 are clamped firmly
upon 1it. Interiorly it is provided with the

spline 51. This spline receives key 52 which

1s removably secured to the hollow drive
shaft 18, Thus the rotating blank support
is efiectually. coupled to its drive shaft, yet
1ts cradle does not rotate but is free to par-
take of the approach and separation move-

‘ment without disturbing the coupled rela-

tion, the key 52 sliding freely in the keyway
b1, At the same time the cradle supports

tion bearings 42. . _
The hollow driving shaft 18 is extended
downwardly. below gear 17 and there pro-
vided with a triple series of anti-friction
radial thrust bearings 53, 54 and 55, the race-

ways of which are mounted in a vertically- .

extended sleeve or bearing casing 56 bolted

105

110

115

1t anti-frictionally both against the tremen- =
dous working thrust through the anti-fric-
tion. bearings 41 of large diameter, and
against radial thrust through-the anti-frie-

120

or otherwise secured to the body of the sub

base -10. The bearings are provided with

suitable spacers, the one 53 being located at.

the top just beneath the gear 17, and two of

136
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.them bem located at the bottom the bottom

most seated upon shoulder 57 of the sub-

“base 10. -The entire series is removable sim-

ply by removing the mounting casing 56.

The horlzontelly extending drive shaft 15

1s likewise supported by anti-friction bear-
mngs at its inward and outward ends, these

_ bears ings being designated 57 and 58, respec-

10

tively.
mounting sleeve. 59 1em0veblv centered 1n a

| _transverse'bore 60 in the side of the sub base

156

20

2C

30
“necting the nozzle and the hollow interior of

35

10

p{)

H()

~of the machine.

10. The diameter of bore 60 1s greater than
that of the interior gear 16 whereby both
shaft 15 and gear 16 may be bodily removed

along with the beermfr mounting sleeve 59

and the bearings, given access te them  and
to the interior of the casing.
The entire blank supnmtmfr and rotating

| construction just described is lubricated by a

system of conduits formed. in the parts com-
mencing with the bottom of the sub base 10.
This bottom is provided with a central cham-

ber 61 immediately underlying the lower ends
of the hollow shaft 18. Itslower end isclosed

by a removable flanged plate 62. Oil 1s intro-
duced to the chamber i om a circulating pump

63 by a conduit 64 entering the center of the
'ﬂanwed plate 62.
thloufrh a plrojecting nozzle 65 formed inte-

This central entrance is
grally with the flanged plate 62. Intercon-

shaft 18 1s a section of tubing 66 having an

oil-packed joint 67 with the lower end of
shaft 18. Lubrlca,nt thus passes through the

‘hollow 68 of the shaft to the top where it
‘emerges within the recess 69 in the under side

of the blank support B. Thence, it passes
downwardly through and over the various
bearings and guldeways just described. It
lubricates the spline connection 51, 52, passes
down through the dotted line channel 70 to

- the thrust and radial bearings 41 and 42 enter-

ing the recess 71 below the cradle 28. There

1t Tubricates the mounting bearings 39 and 40
of the cradle itself, workmfr up slightly
throu oh the recess 72 fo the beflrmg 40. Pass-

ing in bulk downwardly, it lubricates gears
16 and 17, the series of radial bearings 53,

54, 55, the series of horizontal bearm s BT,
58, and, finally, passes through spaces 7 3 and

'ehannel 74 1into the hollow chamber 61

through which it originally entered by way
of tubmg 66. Chamber 61 is of sufficient di-

mension to act as a sump if desired. How-

ever, another and larger reservoir may be
prewded for this purpose. Chamber 61 sur-
rounding tubing 66 is provided with strainer
75 throuﬂ'h which the lubricant passes from

the body of the chamber to the suction con-
duit (not shown) through which it returne

to the circulating pump 63.

"The columns C are arranged 1n pairs sym-
metrical with respect to the vertical center
Their lower ends are an-
chored in a manner (not shown) rigidly

'lhese bearmﬂfs are carmed I a

. machine.

1,683,368 f

in the extended I‘lgld and heavy main base M.
They are spaced from the blank supporting
structure B and the approach and separation
mechanism A sufficiently to allow free play

~of the parts of the latter mechanism in the

space between the supporting structure I and
the  columns.: Their extended upper ends
support the roll-carrying head H approxi-
mately at its four corners.
umns on 1ts under side, the roll-carrying head
H 1s provided with the undercut guideways

77 overlying the approach and separation

mechanisms A, and mounting and guiding in
their traversmw movements the frames 22
supporting the traversing rolls R*', R2
These guideways 77 in general are located in
substantially the same vertical plane as the
approach and separation mechanisms A. The
line designating this plane in Fig. 2 1s
marked 78, and these planes are parellel to
the Iongltudmel plane of symmetry of the

planes 78 are dmwn close in to the longitudi-
nal plane of symmetry, so close that they
substantially intersect the working zone of
the blank support B and the supporting

cradle 28, and make feasible not only that
‘direct mechamsm interconnection between

the approach and separation mechanisms A
and the traversing frames 22 of the working

rolis, but the application of supporting the
“working pressures along essentially straight

lines, and the apphcatlen of the force of re-
action in direct opposition to the forces of
working. Yet by reason also of the con-
structions recited, the actual working move-

Within the col-

By virtue of these constructions,

70

75

80.

86

80

05

100

ments and the generous supportmg bearlngs |

of the blank support B are 1in no wise im-

- paired.

The tops of the columns are mtereonnect-
ed 1n longitudinally-extending pairs by
bridges 79 in the form of heavy I-beams, as
appears In Fig. 2. The columns pass up-
wardly freely through the ends of these
brldfres, and their upper ends are threaded.
Sp 1it nuts 80 on these threaded ends are ar-
raneed to adjust the bridges 79 up and down
within the llmlts of the threeded column
ends. Having been adjusted, the nuts may be
clamped in pOSItlon by clamping belts 81,
through which 1ts parts are firmly drawn to-

gether and about the ends of the column.

Between the bridges 79 and the roll-carrying

head H are arranged a series of heavy spiral .

springs 82 borne in sockets formed, respec-
tlvely on the under side of the brldge and the
upper side of the roll head. These springs

105

110

115

120

collectively exert sufficient pressure to bear

the roll head H upon the work with the de-.

signed working pressures.of spinning and
rollmfr The tension of these springs is ad-
]usted to a determinate value such that nor-
mally the rolls R* and R? perform their

- work without give of the roll head H, but

125

if the normal working pressures are exoeeded 130
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the roll head H givés' upwai'dly against this
yielding series of springs 82. This pressure

may be exceeded upon the initial impact of

‘the rolls with the work at the close of the ap-

proach movement of the blank support B
and the roll, but only momentarily. It may
be exceeded, too, should the rolls accidently,
due to any misalignment of parts or over-
traverse of the rolls in-case of the use of blank
support B -of extra large diameter, come
within working contact, not with an inter-

vened blank, but with the hardened face of
the blank support itself. The springs 82

would function also-in case the rolls should
encounter any abnormally hard mass in the
blank being rolled, or any foreign substance
between the blank and themselves. ' In other
words they function as a safety device pre-
venting the building up of destructive forces
or they may be so set, if desired, as to cush-
1on the rolling operation to as great extent as

may be desired under any given working con-
- ditions. - - I
~ Also mounted on the columns C, but in this

case below the roll-carrying head H, are a
second group of adjusting nuts 83, likewise

threaded on the columns, and likewise.

clamped in adjusted positions, in this case by
clamping bolts 84. These niits constitute hhmit
stops beneath the roll-carr{(ing head H by the

- adjustment of which the limit of proximity

il

ot the working faces of rolls R* and R? to the
working face of the blank support B may
be set. By such setting, the thickness of the
forged blank 1s adjusted. Normally these

Jlimit stops 83 support the weight of the roll
head H and its pertinent mechanisms, and

also counteract the normal pressure of
springs 82 or equivalent means by means of
which the rolls R* and R? are held to the
work. Kurthermore, by relative individual
adjustment they coact with the bodies of the
columns upon which the roll-carrying head
1s aligned, to adjust the alignment of the
roll-carrying head. - _—

LS

‘The roll-carrying head itself is a heavy and

~ deep casting of substantial rectangular hori-

i

zontal cross section. . In each of its four cor-
ners 1t is provided with extended bearings
85 through which the columns C project, and
by means of which the roll-carrying head H
1s accurately borne and guided upon the col-
umns in 1ts adjustments. The columns,

7

through their firm anchorage in:the main

base' M, and their generous cross section, are

themselves rigid and possess considerable re-
~ sistance to bending and weaving movements.
An accurate fitting of bearings 85, and the

amassing of the metal 86 of the casting about
the bearings, serves to further increase this
resistance to bending ‘
under faces 87 surrounding the bearings are
accurately machined, and. the top faces of

" nuts 83 complementally machined whereby

these effects are abetted and the horizontality

and weaving. The

e

of the roll-carrying head -may be adjusted
with great nicety. Side walls are formed as -

box beams, as clearly appears in Fig. 2, while

end walls are formed as channel beams, as

clearly appears in Fig. 14, = .
The main body of roll-carrying head H is

70

hollow and open at the top, springs 82 bear-

ing against the flanged tops of its side walls.
The bottom of the head, however, is provided
with a flooring 88. On this flooring as s

foundation within the hollow of the head is’
mounted a prime mover 89 with a substan-
tially horizontal driving shaft 90 for supply-

ing power for the traversing movement of the
rolls R* and R% -On this under side of this
flooring 88 are formed the undercut guide-
ways 77 for the roll-carrying frames 22 of
the working rolls. These guideways 77 are
formed symmetrically with respect to the

longitudinal plane of symmetry, and the

shaft 90 of the driving motor lies in this

‘plane of symmetry, as shown in Fig. 2. .
There are two of the roll-carrying frames
22, one lying on each side of the transverse

axis of symmetry of the machine, as appears
in Figs. 14 and 18, Each of them comprises a

main body 22 mounted in the guideways 77 to -

75
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85

90

slide laterally in traversing movement. They

are provided with depending roll axis sup-
ports or bearings 91 and 92, These bearings
jointly support a large journal shaft 93 hav-
ing a fixed relation both to the roll frame 22
and the rolls themselves. The rolls are jour-
naled on shait 93 between the bearings 91
and 92. - Between the bearings the shaft is
surrounded by an adapter sleeve 94 upon
which the inner raceways of the anti-friction
bearings 95 -and 96 bear.
the rolls R, R? is hollowed out and the inner
surface itself constitutes the outer raceways
of these anti-friction bearings.

each end whereby they have a well distributed
support upon.shafts 93. The raceways of
the rolls are undercut and separated by a
central web 97 whereby the rollers of the
anti-friction bearings are retained against
lateral displacement. The inner raceways
are confined against a lateral displacement
by lateral engagement with the adjacent end
faces of bearings 91 and 92, and the provision
of suitable spacers between them.
The bearing 92 1s extremely short, -being

formed by a plate secured by machine screws

98 to the end face of the frame 22. 1Its bear-

: One of them
1s provided within the hollow of the rolls at

05

100

The interior of: |

105

11¢

115

120

1ng surface 1s.constituted by an aperture 99 -

concentric with shaft 93 and fitting over a

bearing collar 100 screw threaded on to the

extreme inner end of the shaft 93. This col-
lar 1s 1n turn provided with an exterior flange
101 serving as a spacer between the inner face

of the bearing 92 and the 1nner raceway of

126

the 1nner anti-friction bearing 96. The 1n-

ner raceways of the bearings, and the sleeve
94 are retained in place by direct engagement

130
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with these collars 100. Lubricant is supplied
to the bearings by forcing it into a channel
102" having a mouth i in the ends of shaft 93.

The bearing 91 relative to bearing 92 is of
extended length, being formed in the relative-
ly thick dependmg central body of the frame

' 22 Shaft 93 is keyed in bearmw 91 by spline

10

15

. 20

102 against rotation with the workmg roll.
Just outside the bearing 91 it 1s provided with

a shoulder 103 preventing axial movement in:

the bearing 91 during the transverse move-
ments of the roll. Out51de of this shoulder
the body of the shaft is extended laterally

| substantlally to the outer borders of the ma-
Its outer end is of reduced

chine at large.
cross section and formed as a screw 104, con-
stituting a part of the traversing mechanism
presently to be described. The end 105 of its

- portion of large cross section 1s provided with

a combined aligning, supporting and packing

'bearing 106 in the concentric sleeve extension

107 from the traversing mechanism T. Ex:
cept for the inner bearing 92 which affords a

- very substantial support indeed, and may in

25

30

tact afford any degree o1 support desired, the
shaft 93 1s arranged in bearings 91 and 106 as
a cantilever, carrying the workmg roll at its

inner end.
The traversmg mechemsm T comprises in
the main a gearing connection between the

drive shaft 90 of prime mover 89 and the axis

shafts 93 of the working rolls R* and R?

- Drive shaft 90 of the prime mover 89 is pro-

39

40

45
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cally-extending planes.

vided with lateral extensions 108 at each end
substantially parallel to the mounting shaft
93 of the rolls and also to the guideways 77.
The ends of the roll-carrying head H are ex-

tended longitudinally beyond the columns C

where they are faced in substantmlly vertl-
The guideways 77

of the roll—supportm frames 22 are extended
thloughout the extended length of the roll-
carrying heads H. A unit supportmg frame -
109 for the traversing mechanism i1s bolted de-
tachably to each end of the head H. Init, at
its upper end, are provided bearings 110 For
the extended end 108 of shaft 90. Its lower
end depends from the extended ends of the
head H and is provided with the underhang-
ing sleeved extensmn 107 previously described
as.constituting the guideway for the laterally

extended end of the rollshaft93. This sleeved

extension 1s braced from the body of the
casing 109 by a series of exterior buttressing

“webs 111. Intermedlete the extended shafts

108 and 93, the casing carries in the same

plane with them a fixed idler shaft 112 mount- :

.1ng on jJournals 113 a .central idler 114.

60

Through pinion 115, keyed on drive shaft
108, thisidler 114 transmits power to gear 116

operatmg upon the- screw 104 of shaft 93.
Gear 116 is provided with an elongated hub

- 117 interiorly screw threaded upon ‘the screw

¢

104, the length being made sufficient to wear
eﬁectwely under the heavy power required to

1,683,368

be transmitted through the screw for the -

traversing operations. Interiorly, the.hub
sleeve 117 1 1s journaled in a sleeve bearing 118
centered in the sleeve 107. On each side of

the body web of gear 116, close to bearing

sleeve 118 and hub 117, is prowded an anti-

friction axial thrust bearmg 119, the inner

and outer raceways of which bear Iespectwe-
ly, against the web of the gear and interior

shoulders 120, 121 of the wa]ls of the casing
109 of the mechanism at large.

screw 104, and of an exterior diameter slight-
ly gr eater than the diameter of the exterior
anti-friction -thrust bearing 119. Thereby,
when the collar 122 is removed, the bearing
may be removed. Moreover, shoulder 121

projects interiorly a suflicient extent to admit’

the diseng ao*ement of gear 116 from 1idler 114
through axial movement outwardly toward

The out81de_f
shoulder 121 is constituted by the end of a
detachable flanged collar 122 co-axial with

7'1

B

the outside of the casing 109, admitting inde-"

‘pendent rotations and eperatlons of the then

separated parts of the mechanism.

The casing 109 is 1tself made in inner and

outer halves secured together by bolts 123,

- upon removing which the halves may be sep-

arated and any or all of the gears contained

therein' removed.  The casing 109, when 1ts

halves are assembled, however and in place 9

upon the machine, 1s oil sealed, whereby upon

- the placement of o certain amount of lubri-

cant in its interior, all of the enclosed -parts
are continually lubricated fr om 1ts reservoir
supply. The inner end of sleeve 107 is lu-
bricant sealed by the bearing 106, as has been
said, throucrheut the traversma stroke of
shaft 93. The collar 122 opposﬂ:e is provided
centrally with a tubular capped casing 124
which receives the projected outer end of the

| {

1

screw 104 upon its outward traverse, effectu- -

ally sealing this side of the casing, yet per-
mitting entire freedom of movement of the

screw. ILubricant 1s borne up from the bot-

tom of the casing by the gear 116 to the gears

1.

in series with it. Beermws thémselves are lu-

bricated mainly by this upwaﬁdly borne lu-

bricant. Lubricant passageways 125 past the’

sleeve and thrust bearings 118, 119 insure

proper passage and drainage of lubricant

around the hub 117 of gear 116 and screw 104.
- Throughout the machine the mechanisms

are constructed as independently detachable
and replaceable units. The traversing mech-
1emoved'

anism just described can be bodily
from the machine merely by removing the
securing bolts 126 and removing screw 104

from - the gear 116. Since the gu;ldewa,ys (.

extend throughout the length of the roll head

H, the roll supporting fraines 22, with the’
shafts 93, and rolls R* and R?%-can be inde- .

pendently removed merely by shdmn' through
the ends of the ways.

the roll head and the blank supportmrr con-

11‘

Moreover, the relative .
arrangement of the traversing mechanism,

|
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struction is such that whenever the rolls are of this movement operates appropriate cir-

traversed outwardly to the full extent, access
to the rolls and thelr carrying frames can
be easily had by reaching over the top of
the blank support B and working between
them. This gives ease of access for lubrica-
tion and for the operation of removing and
replacing the rolls which can be efiected
merely by removing the detachable bearing
92 1n any case. “Rolls need be removed from
time to time for renewal or regrinding, and
this feature of accessibility is important.

The driving motor 89 can be most easily re-

moved and replaced by uncoupling shatt 90
from 1ts -extensions 108 and hoisting the
motor out of the open top of the head by
crane. The roll head H 1itself needs rarely

to be removed, but in any case when neces-

sary it is removed merely by releasing nuts
80 at the tops of the columns and removing
the bridges 79, which may be bodily hor‘-“ted
off of the columns by an overhead hoist. 1n
fact, where desired, the entire assemblage of
mechanism connected with the roll head IT
may be lifted with 1t sufficiently to give the
additional access desired, or to be entirely
removed from the machine. The columns
themselves are located beyon: the sides of
the blank positioning mechanism B, as clearly
shown 1n Kig. 2, with the result that this en-
tire mechanism supported on sub base 10
may, merely by removing the securing mears

11 and by removing the upper. arms 35 of the
approach and separation mechanism which
carry the interlocked dogs, be bodily removed
and replaced lengthwise of the machine. Dy
releasing couplmcr 14, as appears in Kig. 14,
it, can also be bodily removed transversely of
the machine. Whenever 1its interior parts
are to be worked upon, or when, to gain ac-
cessibility to them, it is required that the
blank support B be lifted from its bearings,
this is of an advantage. 1t is of even gr sater
advantage in case of needed ovehauling of
the maehme since for mere change of pl aten

1t 1S possﬂole to traverse the rolls R! and R?

laterally apart sufliciently to enable the

platen to be removed. Change 1n the design

of a blank to be operated upon necessitates
at times change of the form of the platen, in
which some ta,per is usually provided. 'This
can easily be removed merel by Wlthdmw-
ing -the anchormfr bolts 44.

The operatlon_of the various mechanisms.

of the machine 1s co-ordinated through both
electrical and mechanical means to secure op-
eration upon blanks placed upon the blank
holder B according to continuously and auto-
matically repeated cycles.
- motor 89 in the roll head H 1s a motor of
the automatically reversing type, the reverse
of which is under the control of the traversing
movement-of the traversing working rellers
R* and R2 'This 1s to say that at_ the ex-
' treme movement of inward traverse, the close

the blank sup
shall have been placed upon it into working

The traversing

cuit controllers to reverse the motor 89 and

‘effect its rotation 1n the direction to cause

outward traverse of the rolls R* and R2 At

or near the close of the movement of outward

traverse, circuit controlling means are op-
erated to agaln reverze the motor, this time
to cause 1ts rotation in the original direction,

to again 1nitiate the movement of retraverse
toward the center of the machine. The range

7

70

75

of this movement 1s adjusted so that the rolls |
R* and R? approach each other very closely. -

near the center of the machine on the’ re-
traverse movement, as closely as the relatively

thin bearings 92 permit, or so closely without.

this minimum limit as "the work desﬂred on
the central area of the blank requires. The
outward range of the movement has a limit

80

sufficient to enable the working rolls to work

over the full diameter of the blank holder B.
Eleetrleal circuits and the controlling - de-

tute a separate invention. -
Receiving its power through the treversmg

movements brought about as described, the

approach and separation mechanism Iunetmns

- vices are not shown herein since they constl- |

00

on its inward stroke, brought about by the

engagement of dog 19 with dog,
ort B with the blank which

engagement with the rolls R*-and R? and to
lock the toggles (G in the extreme raised Posi-

‘tion by moving the center bearing 82 of the

toggles slightly past the vertical center line.
This condition is reached  precisely - at the

tume rolls R?, R2 reach their extreme mward

position of retr averse, and the motor 89 is re-
verséd. The ensuing outward traversing
movement constitutes the working stroke, so
to speak, of the rolls. In this stroke they are
borne hard down upon the blank under the
great pressure built up by the toggles G in
their final locking movement in which they
have forced the blank into contact with the
rolls against the heavy pressure of the
springs 82 which bear roll-carrying head H
and rolls R* and R? to the work. Co-ordi-

21, to raise -

05

100

105

“1in

nation between the opening of the traverse .

movement and the locking of toggles G may
be accurately secured by adjusting the dog
19 of the arm 35.- As the traversing move-
ment. progresses, the blank 1s spun and rolled

115

by the co-action of the working rolls R* and

R of the blank holder B, the rolls R* and R?2

being rotated through their engagement with

120

the blank. The blank holder is preferably

coaxially tapered to a degree sufficient to
regulate the desired taper of the dise, al-
though in the course of the natural operation
of the machine, even in the absence of taper in
the blank holder B (which formsno part of the
present invention), the rolls work upon the
blank to taper 1t from the center outwardly.
Immediately upon the establishment of a
traversing engegement the blank 1n the zone

126

130
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- exterior to the working rolls R* and R? be- tially in axial alignment with the crotch of
oms to dish up, and this dishing continues the fork 138’. -Together with the crotch of
until the traversing movement i1s concluded, the fork, the pin 140 constitutes a blank cen-

. disappearing entirely only when the rolls tering means establishing a blank feeding po-
5 reach the edge of the blank. At the close of sition for a blank rested upon the expansive 70

‘the working engagement, dog 21 engages dog surface of the plate 1388. -

20 and unlocks togeles G, whereupon the  The groove 129 in the bracket track 126’ is
blank support drops away from the working extended along several paths. Its upper-
rolls R*, R% At or near this time the motor most portion is substantially horizontal and

10 89 is reversed to retraverse the rolls. Dur- lies slightly below the top of the blank sup-
ing the early stage of retraverse, the worked port 13 so that when the frame 132 is sup-
blank i1s removed from the blank holder B ported within it, the frame is substantially
and a fresh blank is substituted. This is ac- horizontal. Bracket 136 and plate 138 pro-
complished by a special feeding mechanism Ject a blank held by the plate upwardly at
15 coacting with the blank holder in its approach an.angle to the horizontal. At its inner ex- 80
and separation movements, . = :Jtremity this groove dI‘Op'S at right anglestoa
The feeding mechanism comprises front lower level, as indicated at 142, and there
and back trackways 126" and 127, respective- JoIns a return branch of the groove 129.
ly, the tracks of which ways are detachably The relative angularity of the plate 138 and

20 carried by clamping medns 128 with the col- frame 132 is such that when this drop occurs,

- umns C (see Figs. 3to 6). The rails extend PL‘L“}G_ 138 1s _dropped not only to a horizontal

- substantially parallel and are arranged sym- pPosition, asindicated in Figs. 3 and 5, but also
metrically with respect to the transverse to thehorizontal plane of the top face of the
‘plane of symmetry of the machine. Through blank support B.. The lower branch of the

25 the detachable clamping means 128 the rails greove 129 at some distance from the inner 90
may be adjusted vertically and also horizon- ¢nd of the trackway is inclined upwardly and

~ tally to assure parallelism. In general, again -joins the main branch through a

- they lie in a horizontal plane perpendicular to SWitch 143, which is closed against entrance
the vertical axis of the machine. Track- 1rom the upper groove, and may be entered

30 ways contain interior grooves 129 within ©nly irom the lower groove 129. At its
~ which are mounted on the front of the ma- Outer extremity groove 129 turns downward-
chine the feeding-in mechanism 130, and on ly and mwardly along an arc-shaped path

“the back of the machine the removing mecha- contained in segment 144 carried from the

_nism 131. The feeding-in mechanism 130 0Wer edge of each rail. This segment has

36 comprises a tubular framework 132 of sub- 2 radius equal to the distance between.the

- stantially rectangular form, and of less Spaced supporting studs 134 of frame 132.
width than the distance between the rails of . YVhen the feeding-in mechanism 180 is
the track 126’. The corner fixtures 183 of drawn by frame 132 outwardly, the inner .
this frame which interconnect the perim- roller 135.passes through the switch 143, -
40 etral tubular branches are provided with and the frame is supported wholly from the 1o
~ laterally-extending studs 134 extending into UPPeCr branch of the groove 129 in a substan-
the grooves 129, and there provided with tially horizontal position. The blank-sup-
anti-friction rollers 185 by means of which Porting plate 138 1s outside of the machine.
the frame 132 may be rolled along the track: A blank may now be placed upon plate 138
15126/, confined within its grooves 129..- Cen- 2and slid under supporting pin 140 either by
trally of the transverse tubular member of 1serting its edge between the point of the
frame 132 is secured a bracket 136 which pro- P and the crotch of the plate, or by grasp-
jects forwardly and upwardly, and at its up- 1ng knob 141 and hLifting pin 140 slightly.
~ per end is provided with a plane face 137. In either case, the knob 141 being released,
50 To this face is bolted a horizontally extended the pin enters an aperture punched in the
‘expansive blank support 138 in the form of a center of the blank and centers it upon the
‘wide but elongated plate. This plate has its holder, thus defining a feeding-in position.
. 1nner end forﬁeg} symmetrically with respect. Thereupon the approach and separation
-~ to the transverse plane of symmetry of the mechanism A having operated to separate
55 machine in which the longitudinal center line blank support B from the working rolls R*
.. of the plate and the bracket 136 both lie. and R? the frame 132 is grasped and pro-
Overlying this "plate and secured also to ]_@Ctﬁd forwardly‘,along the QOIl_ﬁIled rectilin-
bracket 136 1s a resilient arm 139 paralleling ear pa@hway .aﬂ'ordgd by tracks 126, and the
~ the length of the plate sligchtly above the blank 1s projected in the space between the
60 body. At its outer end this armis provided top of the lowered blank holder B and the

~ with a centering pin 140 having a knob 141 working rolls R* and R? which are under-
by means of which it may be grasped and the gomng retraverse. At the moment the inner-
arm 139 bodily lifted with the pin. - Upon most rollers 135 reach the drop 142 in the

~ release, the spring of the arm 139 carries pin groove 129, the centering pin 140 has reached
66 140 toward plate 188, Pin 140 is substan- a position of coincidence with the center of
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the blank support immediately over the blank

top of the centering pin 46, the upper end of

which, as will be seen, is tapered. The inner
end of frame 132 automatically drops through

- the branch 142 of the trackway groove, and

the blank holder 138 and the blank drop with
it. At the same moment, the centering pin
140 1s engaged on its under end by the upper
end of the centering pin 46, releasing the
blank from its slot and centered engagement

- with the feeding-in mechanism 130, and al-

ib

lowing it to fall over the conical upper end
of the centering pin 46 into centered engage-
ment with the blank holder B. Thereupon
the frame 132 is withdrawn rearwardly, the
outer rollers 135 riding in the upper branch
of groove 129, and the inner rollers riding
in thé lower groove 129, the plate 138 being

- withdrawn in a horizontal’ plane from be-

20

neath the fed blank until its inner forked end
138’ clears the edge of the blank. Immedi-

] b =

ately afterward, the inner rollers 185 engage.

- the switch 143 and pass into upper branch

of groove 129, whereupon the normal hori-
zontal position of frame 132 is restored and
with it the normal position of the parts car-
ried thereby. A second blank may then be

“inserted on the feeding position defined by

the axis of the centering pin 140.
- The blank-removing mechanism 131 is in

- its major aspects similar to the blank feed-

‘a resihient arm 139, carrying the
- pin 140, 1s provided with a yieldingly mount-

ing-in mechanism 130. Similar parts are
similarly numbered. The blank support plate
188, however, instead of being provided with
the centering

ed rigid arm 145 which on its'end carries a

-somewhat elongated downwardly projecting
This arm 1s mounted on.

tubular pin 146.
a horizontal pivot 147 overlying the support-
ing plate 138, and is yieldingly urged toward
the plate 138 by a spiral spring 148 engag-
ing beneath its extended outer end. Both its
pivotal mounting and its extended outer end

‘are in the form of a bracket 149, the main

- body of the arm being tubular. This brackel

9

carries 2 detent 150 on its under side. The
detent, when the arm is raised, is engaged by
a trigger or latch 151 having a beveled upper
end 152 spring-pressed te engaging position

by spiral spring 153 carried by bracket 186,

- and is'pivoted at 154 on the bracket 186. The

cradle 28 of the blank positioning mechanism

P carries an adjustable dog 155 engaging the
extended lower end of the trigger 151 to effect

“its release. The centering pin 146, ss will be
-seén clearly 1n Figure 6, is tubular in form

and is angularly adjustable. -
Zhe longer portion of groove 129, in th

case of this removing mechanism 13, is the

lower portion. . The short branch instead

of being the inner and lower portion, is the

upper and outer portion, the drop 142 being
located intermediate the ends of the longer
lower branch. 'The location of switch 143,

- branec

the removal position established by

| tod, 1S changéd‘,"cdﬁnecting the lower and up-

per branches of the grooves 129 at the outer

end 1nstead of the middle of the longer
groove. | - o

_ The angular relations of the parts are such
that when frame 131 is withdrawn from the
machine, the blank holder 188 extends angu-

70

larly upward, and the parts occupy substan-

tially the relation shown in Fig. 8.  Here the
trigger 151 has been released and the center-
g pin 146 is holding the blank upon the

16

blank support 136. By .grasping the rear-

wardly-extending operating handle 156, the

arm 145 and centering pin 146 may be raised

to the position shown in Fig. 6 until trigger
151 again engages the detent 150 and holds
arm 145 in raised position. The removed

‘blank may then be taken from the blank

holder and the removing device 131 is ready
to be operated to remove a succeeding blank.
T'he blank initially fed to the machine having
been rolled, and before the approach and
separation mechanism has separated the

blank holder B and the blank from rolls

R* and R?, the frame 132 is drawn backward a

short distance until the outer rollers 185 pass

80

85
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through switch 143 into the upper short .
0

f groove 129. = This changes the
plane of the blank holder 138 to the plane of
the upper face of the blank holder B. The

frame 132 then being moved forward with
the outer rollers in the upper groove and the
lower rollers in the lower groove, inserts the

inner end of blank holder 138 beneath the

-dished edge of the blank being worked on the

rotating blank holder B and projects it slight-
ly therebeneath just sufficient to enter it,
ready to be shoved home. The moment the
rolling operation is complete, it is shoved
home until the crotch of the fork embraces
pin 146. At this moment, the tubular center-
ing pin 146 overlies the upper end of the
tapered blank holder centering pin 46, and at

the same moment the lower end of the trigger
151 1s engaged by the detent 155 on the cradle
28 1n 1ts lowered position, the trigger is pulled

and arm 145 is projected toward the blank
holder 138 by spiral spring 148. This pro-
Jects tubular pin 146 over the upper end of
the centering pmn 46. The relations of the

lengths of the upper and lower branches of
the grooves 129, and of the drop, are such

that at this moment the outer rollers 135 are

in position to enter the drop 142. The oper-

ator then depresses the rear end of frame 132
raising the worked blank from the blank
holder center pin 46 and transferring it to

tering pin 146 to the blank holder 138 of the

removing mechanism 181. As this transfer

takes place, the separating movement of the

blank support B ensues, assisting the trans-

fer. The operator then withdraws frame 131

the cen-

06
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horizontally outward along the lower branch

“of groove 129, the parts being in the relative

120
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positions shown in F ig.” 8. Immediately

afterward, the fresh blank mounted upon the
feeding-in mechanism 130 is fed in by that

" mechanism.

5
invention. Not onl

10

Clearly I have obtained the objects of my
is my machine simple,
sturdy and practicable throughout, but these
and other objects and advantages are at-

‘tained with a great enhancement of the efli-

cienev of the machine as a whole.” The work
done is very heavy, but the consumption of

power 1s very economical. The embodiment

of the approach and:separation mechanism
in connection with the platen B rather than

the trayersing rolls R*, R? or perhaps more

properly speaking, the association of the ap-

proach and separation mechanism with one -

~ of the working elements of the machine and

20

the traversing mechanism with the other ot
the . working elements of the machine, not
only reduces the mass to be moved in the
approach and separation movements, and
through the reduction in inertia enables one

to speed up the operation of the machine,

25

- 30

35

but also eliminates that very heavy complex-

ity which usually results through too great
a concentration of mechanisms in or about
 a single structure. = =~ o

Further, I have invented and been able to
practice in this improved machine ‘an en-
tirely new and highly advantageous method
of rolling, the outstanding advantage of

}

which is that which enables the rolling opera-

ations to be performed without the shock of
impact of the working elements of the ma-
- chine.. Other advantages are economy 1n

operation and rolling, and a more accurate
contour determination. This method con-
Sists in relatively completing the approach

movement of the blank and the traversing.

_rolls before the retraversing movement of the

- rolls toward the center of the blank 1s com-,
~ plete, whereby there results a oradual build-

45

in® up of the working pressure of the rolls

with the blank, free from harmful impacts

incident to. sudden building up, as in earlier

types of machines. The rolls do some work.
during the finishing of the retraversing move-

- ment, thereby working their way more read-

50

ily to the depth desired and commence their

traversing movement radially outward of

. the work at full depth, but burdened with

55

60

less work, whereby the contour in the inner
regions of the blank is more accurately at-
tained. This method I practice in this ma-

chine through the establishment of the ex--
tended interlocking connection between dogs

21 and 19 during the retraverse movement of

-the rolls R* and R2?, gradually bringing the

toggles to locked position. The platen B
actually reaches a maximum upward move-

" ment of approach as the toggles pass over the

b

center, and as they move inwardly over the
center into the locked position, separate ever
so slightly from the rolls R*, R*. This grad-

loning springs
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and the proper depth is actually reached very

soon after if not immediately upon the

starting of the rolls on their outward move-

ual movement builds up the pressure to its
maximum by easy-stages after the first con-
tact with the traversing rolls is established,
the rolls work toward their depth gradually, .

70

ment, of traverse. . Through this method I
achieve a new cycle of operation, the travers-

ing of the rolls radially outward in working
engagement, with the blank, until they leave
the edge of the blank, the ensuing substan-
tially 1nstantaneous separation movement

brought about by the said unlocking of the
toggles as dogs 21 engage dogs 20, the sub-

stantially instantaneous retraverse move-

80

ment of the rolls brought about through oper-

ation of the limit switch of the control sys-
tem (not shown) or any equivalent device, .

and the recommencement of the cycle as dogs

21 engage in extended contact with dogs 19

before the retraverse movement 1s complete,
thereby gradually approaching the blank and

the working rolls, and gradually building up

the working pressure.

It will be observed that ﬂogs 19, 20 and 21
are duplicated for each toggle in the face of
the fact that the toggles are geared together.

85
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This, when the dogs are properly set (as they

‘always should be), insures a symmetry of
distribution of the application of power of
the approach and separation mechanism
through the traversing mechanism. Not-

withstanding, should there be any misadjust-

ment, this misadjustment is taken care of

temporarily at least through the heavy gear

95

10

between the individual toggles, and the ma- -

chine will continue to do 1ts work in an ac- -
_ceptable if not a perfect manner. So, gross
misadjustment is prevented from injuring

the machine, and so minor misadjustment is

1(

equalized through the very mechanism itself. -

In: rolling to an accuracy of fractions of

thousandths of an inch, as can be accom-
plished in this machine, such symmetry -of

11

forced application and compensation for mis-

adjustment is of substantial advantage.

In the substantially instantaneous separa-
tion movement of my new cycle, the approach
and separation mechanism is cushioned by

11

the engagement of the cradle 28 with cush-

shown in.Figux The
in approached relation by the engagement of

pads 159 on arms 34 with the faces of cradle
928 (see Fig. 1) .

: .

- The rolling operation may _be‘ of éo'urse |

157 socketed in the sub base,as
re 2. The toggles are locked -

12

carried out with the tension of springs 82

and the resultant relative rigidity. of position
of - the rolls R*, R? set at any determined

value. The pressure may be relatively low

whereby the working rolls R, R? give to a
greater or lesser extent through a substantial
part or the whole of the working contact with
the blank. Even though the platen 1is

12

13
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straight, I have found that I can roll tapered

disks by a rectilinear traverse of such yield-

- 1ngly held rolls on lines parallel incrementally

‘at least to the plane face of the platen. This
- method 1s the subject of a separate applica-
tion. The method practiced in this machine

consists 1n pre-setting the springs 82 to de-
rive a working pressure for the rolls R?, Rz

- 1n excess of that required to work any normal

10

£

20

A%

ot |

blank stock to the depth desired, but insuffi-

~clent to hold the rolls to the work should the
- working pressure be built up by any abnormal

conditions to a value in excess of the normal
working pressure.  In this case, I dish or
taper the face of the rotatable blank support

B to assist the rolls in producing the taper

desired. It is only necessary to assist them,
since the unavoidable minimum of elasticity
in the columns C, and other parts in the train
suppoerting the working rolls R, Rz, and the
blank support B in their relative positions,
together with the natural take-up of lost mo-
tion and reduction in thickness of filing, etc.,
produces some resiliency. Therefore, the ac-
tual dishing or tapering of the blank sup-
porting platen B is at an angle of convergence
to the rectilinear path of traverse of the rolls
R, R? substantially less than the angle of con-
vergence oi the tapered section of the disk
desired. . | '
‘The power for the roiling operation is
largely supplied through the main driving
motor 12 which drives the constantly rotat-
ing blank support B, and through frictional
engagernent with its supporting (and work-
ing) face, also drives the blank placed upon
1t and the traversing rolls R*, B2 But the

power required ior the outward traversing

movement of the rolls B* R2 is also substan-
tial. This power is in the major portion
that required for the  spinning operation,
whereas the power required for rotatine the
blank support B, the blank, and the rolls
R* R* 15 largely the power required for roll-
ing. Rolls R* R? are, therefore, subject to 2
very high axial thrust. This axial thrust
1s taken up by thrust bearings 158, the ra-
dhally-extending rollers of which are inter-
posed between the central web 97 of the rolls
and the adjacent raceways of the radial bear-
ings 95, 96. The removable collar 192 is
really a sajety device or guard against the
mis-application of this high {raversing
thrust in case through accident or design the

3 working rolls R*"R? on their retraversing

movement are allowed to abut each other
through the carrying frames 22. In such
case the building up on retraverse of the ex-
tremely high axial thrust breaks the bolts
which secure the collar 122 in place and screw
104 thrusts gear 116 outwardly, sliding it out
of mesh with the idler 114 and automatically
cutting off the power of traversing motor 89.

The number of modifications of which my
invention may be found susceptible without
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departing from its generic spirit may be some-

what reduced by reason of its inherent sim-

plicity, but it is without doubt subject to

appreciable modification in most if not all

phases without departing from -its generic
spirit and without sacrificing the objects
which I have attained. I intend that the an-

nexed claims shall cover all such modifica-

70

tions and others to which the generic spirit

embodied may entitle me as inventor.
What I claim is: |
1." A machine of the character described

comprising a head carrying a radially trav-
) roll and a rotating

ersing blank working
blank support, said head and support having
a relative movement of approach and sepa-
ration to present the work to and remove it
from the action of said roll, means for trav-

ersing said roll, and means operative as a re-

sult of said traverse to effect said approach

and separation movements. -

2. A machine according to claim'1 in which
the power for the approach and separation
movements is derived from the traversing
movements of the roli. | o
8. A machine according to claim 1 in which
the approach and separation movements are

effected by .a direct mechanical connection
with the radial traverse mechanism of the
| 1 . ™ os

roli. - | - o
4. A machine according to claim 1.in which

the approach and separation movements are
“eitected by a direct mechanical connection of

varlable ratio so as to effect a fast separation

“and a slow approach movement.

5. A machine according to claim 1 in which
the approach and separation movement of the

rotating blank support is effected through

seli-locking toggles locked in the extreme of

approach movement and unlocked upon the’

1nitiation of the separation movement.

{7
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6. A machine according to claim 1 in which

the approach and separation movements are

effected by a direct mechanical connection
with the radial trayerse mechanism of the
roli through interengaging dogs respectively
associated with the rotatable blank support
and the traversing mechanism. |
7. A machine according to claim 1 in which
the approach and separation movements are
effected by a direct mechanical connection

with the radial traverse mechanism of the -
roli, said direct mechanical connection asso-
ciated with the rotatable blank support and .

the traversing mechanism and comprising
two dogs associated- with one of the mech-
anisms and one coacting dog with the other,
which one dog is momentarily in engagement
with one of the two upon the initiation of the

'separation movement, and extensively in en-
gagement with the other during the approach

movement. | -

‘8. A machine according to claim 1 in which
the approach and separation mechanism com-
prises a toggle arranged on the opposite side

110

115
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125
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" of said blank support from said roll carrying

head, and having a branch extended past said

~ blank support into position for engagement

. with the roll traversino mechanism.

9. A machine accord?ng to claim 1 in which

the approach and separation mechanism com-

' prises a toggle arranged on the opposite side

of the blank support from said roll carrying

- head, said toggle having its lower branch ex-

10
. position for engagement with the roll trav-

18

tended upwardly past the blank support into

‘ersing mechanism,

10. A machine according to claim 1 1n
which the approach and separation mech-
anism comprises a toggle arranged on the op-
posite side of the blank support from the roll
carrying head and having a branch extended
past said blank support, the extended portion

- of said branch.being provided with a lateral

20

- ried by said extension for engagement with
a coacting dog on the traversing mechanism.’

extension substantially parallel to the plane

of traverse of the working roll, and dogs car-

" 11. A machine according to claim 1°in

25

and lowered to effect the approach and sepa-

which the rotating blank support is raised

“ration movements in combination with a

30

39

blank feeding mechanism operating in a plane
~ defining a lowermost extreme of the separa-

tion movement of said rotating blank sup-
port. .

and lowered to effect the approach and sepa-
ration movements in combination. with a

- blank removing mechanism operating 1n a

A6

plane defining the uppermost extreme of the
approach movement of said blank support.

- -13. In a machine of the character de-
scribed, a base, a rotating blank support

having axial driving means journaled in said

~ base, and an approach and separation mech-

anism to move said blank support longitudi-

. nally of its axis, which mechanism flanks the

45

_periphery of the-blank support

o0

axis of rotation and is arranged adjacent the
and on op-

posite sides thereof. _ _ _ _
14. A machine according to claim 1 1n

~ which the approach and separation mecha-

nism acts upon the blank support through a

_carrying cradle for the blank support sup-

- ported against rotative movement but free to

~ move axially.

b5
. -nism comprises means for axially moving

1

15 A .ma,chinel according to claim 1 in
which the approach and separation mecha-

~ the blank support attaining rigidity in the

- 60

‘extreme of the approach movement and
maintaining the blank support locked in the -
extreme of the approach movement in the
outward working traverse of the roll inde-

- pendently of the traversing mechanism, said

.

means being non-rigid in the separation

movement. . S
16. A machine according to claam 1 1n

12. A machine according to claim-1 in
which the rotating blank support is raised

1,683,368

which the appro.ac'h and separation move-
ment is effected through a system of toggles
arranged between the base and the blank sup-
port. - ' |

" 17. A machine according to claim 1 in

which the approach and separation mecha-
nism is comprised of a transverse shaft in the
end of the base removed from said blank sup-
port, and a toggle on each end of the shaft in-
tervened between the same and said blank
support. 0 - ; |

18. A machine according to claim 1 1in
which the approach.and separation mecha-
nism is comprised of two transverse shafts
extending through the base of the machine,
said shafts being geared together and hav-
ing toggles extending between the base and
the blank support associated with the ends
of said shafts. ' o .

19. A machine according to claim 13 1n
which the approach and separation mecha-
nism underlies the perimeter of the rotating
blank support, and operating means therefor
having lateral and upward extensions past
the work support. .
20. A machine of the character described
comprising a base, a cradle having a move-
ment longitudinally of the base but support-
ed against rotative movement, and a rotating
blank support carried by the cradle and ro-

‘tated from the base, together with means for

longitudinally separating and approaching
the cradle from the base. ' |

21. A machine according to claim 20 1n
which the rotatable blank support is jour-

naled both 1n said cradle frame and in said

base. ~ -

99. A machine according to claim 20 1in
which said rotating blank holder 1s provided
with thrust bearings in said cradle and ra-
dial bearings in said base.

93. A machine according to claim 22 in
which radial bearings for said blank support
are also provided in the cradle.

94. A machine according to claim 20 in
which the rotating blank support is driven
by a spline connection with a relatively fixed
rotating shaft journaled in said base.

95. A machine according to claim 20 1n
which the cradle frame has a cylindrical
guide bearing in said hase and additionally
a non-cylindrical bearing. . |

26. A machine of the character.described
comprising a main base, a sub base mounted
thereon, a blank holder carried by said sub
base at its extremity removed from said
main base, columns anchored in said main

base at the foot of the sub base and indepen-

dently thereof and extending past the sub
base. to points thereabove, a working roll
head carried by said columns, and a working
roll borne by said head and engaging the
blank on the holder carried by the sub base.

27. A machine according to claim 26 1n
which the columns flank the sub base and are

{

1!
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- spaced therefrom and an approach and sep-

10

15

20
~ments are effected by

~_nism of the roll, said connection being

25

30

39

40

4b

aration mechanism adapted to effect relative
approach and separation between said work-

ing roll and blank support is intervened be-

tween the sub base and columns.

28. A machine according to claim 1 in
WhICh the approach and sepa,rfltmn move-
ments are effected by a direct mechanical con-
nection with the radial traverse mechanism
of the roll, said connection being arranged in
a plane parallel to the rotatmﬂr AXI1S of the
blank support.

29. A machine according to claim 1 in

“which the approach -and separatmn move-

ments are etfected by toggles and the reoll
1s carried by a supportmﬂ‘ frame interlocked
with said toggles in a plane parallel to the
axis of the blank support.

30. A machine according to clamm 1 in
which the approach and separatlon move-
a direct mechanical
connection with the radial traverse mecha-
ar-
ranged in a plane parallel to the rotating
axis and intersecting the perlmetel of the

rotating blank support. -
31. A machine of the character descrlbed

comprising a blank support, a roll carrying

head relatively adjustable thereto, a blank
working roll carried by the head columns

'constltutmfr the mountmo' for said roll carry-
‘1ng head and projecting thereabove, bridges

mterconnectmg the toPS of said eolumns, and

-yielding means between the brldges and said

roll carrying head.
32. A machine according to claim 31 hav-

‘1ng an adjustable stop device against which

such yielding means normally acts, whereby
to set the degree of approach and separatmn
of the blank support and the working. roll.

33. A machme of the character described

comprising a main base, a sub base mounted
thereon, a blank holder- carried by said sub

"base at its extremity Yemoved from said main

base, a working roll head, a working roll
borne by said head and engagmg the blank

- on the holder carried by the sub base, columns
- anchored in the main base at the foot of the

S0

sub base and extending past said sub base
to the top of the machine, said columns carry-

- ing the roll head ad]acent their upper ends

whereby they are in tension'in the rolling
‘operation throughout substa,ntla,lly their en-

~ tire lengths.
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4. A machine of the character descnbed -
comprising a hollow roll-carrying head, a

blank working traversing ' roll traversable
over one face of sald head, and a driving
motor for said roll mounted Wlthm the. hol—
low of the head. ) -

35. A machine according to claim 34 in

which the head is substantially horizontally

- arranged with a floor on its bottom, having

- guldes supportmg the traversing roll be- -

13

neath the floor, and the driving motor set
upon the floor 'within the hollow.

36. A machine according to claim 34 in
which the axes of the motor and the travers-
ing roll are substantially co-extending and
there 1s provided gearing between them.

37. A machine of the character described
comprising a roll carrying head, a pair of
blank working rolls traversable over one face

of said head, a driving motor mounted on .

the other face of said head, said rolls having
independent outwardly extended axes geared
commonly to the axis of the driving motor.
38. A machine of the character described
comprising a blank support, and a pair of
traversing rolls having opposed axes, and
md.ependently traversable supporting frames
for said traversing rolls affording them axial
support from oppos1te sides, the support of
which on the adjacent sides is constituted by

a relatwely thin plate.
. A machine of the character described
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comprzsmo’ a blank traversing roll, a sup-

porting frame for the same and a relatwelv
fixed roll supporting axis carried by
frame and having a lateral extension through

the 1ntermednry of whlch said roll 15

tr aversed.
40, A machine of the cha,ractﬁr described

comprising a  blank traversing roll, a U-

shaped supporting frame for said roll af-
fording it axial support and having a rela-
tively extended bearing for said axis on 1its
outwa,rd side.and a relatively contracted bear-
ing for said support on its inward. side.

~ 41. A machine of the character described

the

20

95

100

comprising a blank traversing roll, a rigid

member by means of which said roll 18
traversed, intermeshed gears driving said
member . endwme a casing enclosing sald
ogears and of a width greater than the base
of said gears, and a thrust collar on said
casing, yielding whenever the bearing pres-
sure exceeds a determinate maximum to per-

106

mit the gears to pull axially out of mesh

‘without removal from said. casing.

42. A machine of the character déscrlbed
comprising a blank traversing roll, a rigid

110

member by means of which the roll is trav- -

ersed; and a thrust pressure limiting device

assocla,ted with said member to limit the pres-
sure built up through -the tra,versmg move-

-ments
43, A machme of the chara,cter descrlbed a

tra,versmg roll, a thrust screw by means of
-which said roll is traversed, and an elongated
casing for said screw, and tra,versmg mecha- -

116

120

nism engaging said screw within the casmg .

to drive the same,
‘44, A machine according to cla,lm 43 in

«which the traversing mechanism includes an

125

elongated worm gear complemental to said

screw and journaled in said casing.
45, A machine accordmg to claim 43 in
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- which said casing 1s closed at its outward end

10

and open at its inward end, and a combined
guiding and packing member is provided on
the screw to work within the open end.

46. A machine of the character described

comprising a blank traversing roll having an

axial movement of traverse and an extended
supporting axis, and an oil-encased travers-

ing mechanism enwamnfr said axial extension

rmd housing and lubmoatmfr the same. -
47. A maohme of the ohalaoter described

comprising-a work traversing roll having an

axial movement of traverse an oll-encased

traversing mechanism derlvm-:r a rectilinear

traversmor movement, and conneotlons be-
tween sald meohamsm and said traversmfr

 roll.

35

48. A machine of the character desorlbed
comprising a roll carrying head, a working
roll adapted to be traversed with respect to

sald head, and a traversing mechanism includ--

Ing a unlta,ry supporting frame structure by

means of which it is mounted upon said head-

and through which the traversing mechanism
may be removed as a unit from the head.

49. A machine according to claim 48 in
which the head carries a prime mover releas-
ably coupled to saild traversing mechanism,
and the traversing roll 18 detftehably coupled
thereto.

50. A machine aooordmg to claim 48 in
which the roll head overhangs the ends of the
machine and the traversing mechanism unit is
secured to said overhanglng ends and depends
therefrom to effect driving connections Wlth

the working roll.
51 A machine of the oharecter desorlbed
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comprmm%}a work tra,versmg roll and a shaft

through which said roll is ]ournaled having

an axial movement by means of which said

40

roll is traversed together with traversing

mechanism directly engaging - sald shaft to

effect said movement..
52. A machine of the character descmbed

‘comprising a main base, a sub base adjustably

=

anchored thereto, a blank support carried by
the sub base, columns flanking said sub base |

and spaced therefrom whereby sald sub base -

may be removed between two columns, to-
gether with a blank workmg roll su]_:)ported
from sald columns.

o0

53. A machine a,ccordmg to claim 52 in

which there is provided traversing mecha-
nism adapted to traverse the working roll
over a blank, and an approach and separation
mechanism between the working roll and the

55

blank support having a removable interlock

with the tra.versmg ‘mechanism whereby

either the working rolls or the sub base may

be freely removed as a unit.
54. A machine of the ohara,oter described
comprising a blank support, a working roll

60

adapted to be traversed over the same, a trav-
ersing mechanism for the roll, an epproach

‘and, separatlon mechanism between the roll
-and the support and,having a removable in- -

terlock connection, therewith whereby either

‘the blank support or the working roll may be

freely removed as a unit mdependently of the

other.
In testlmony whereof I hereunto afhx my

signature..

©© EMILA. NELSON.
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