6. R. LAWRENCE.
MACHINE FOR CIRCLING METAL BLANKS.

APPLICATION FILED MAY 4, 1812,

-Patented Sept. 17, 1912,

1,038,6086.

4 §EEETS—SHEET 1.

\.
|

t
l
S5

=
Vo

i

G,

a
a

'\\M

S

PN

S

4
v
il

Witnesses

lnyenior

vale

By e (/M

Vtrad



G. R. LAWRENCE.
MACHINE FOR CIRCLING METAL BLANKS,
APPLIGATION FILED MAY 4, 1012,

1,038,606. Patented Sept. 17, 1912.

4 SHEETS—SHEET 2.

/
e}
LI
M/z‘?ns&ﬁﬁs s . layenior ;

Ly L=z

Hrrys_



- @. R. LAWRENCE.
MACHINE FOR CIRCLING METAL BLANKS,
APPLICATION FILED MAY 4, 1912,

1,038,606. ‘ Patented Sept. 17, 1912.

4 SEEETS~SHEET 3.

\\‘ IS

25

X 30

Limesses - izi%f'nz‘ﬂr
Ohecllyatt 2 ve L



G..R. LAWRENGE.
MACHINE FOR CIRCLING METAL BLANEKSR,
APPLICATION FILED MAY 4, 1912,

1,038,606. ~ Patented Sept. 17, 1919.

4 BEEETS—SHEET 4,

/8
r—/7
£
N
. )
W/>\///m§\<<<<<<>>>$>: =20

o
+2
55 24 ABS 2
&
7
[N
JZ .®
S N \
&, - 7/ J
A &0
§ b2 d
77 ¢ & P
: ol 6
7C 73

ZZ/I'Z_‘HEES?'EE < W lguentor

WWMEVMW

Rrrvs.




@IHTED ST ATE&

PATENT OFFICE.

“ GEORGE R. 'LAWREN’CE OF C‘L]]VELAND OHIO ASSIGNQR TO THE W. W. SLY MANUFAC-
g TURING COMPANY OF CLEV ELAND OHIC, A CORPORATION OF OHIO.

1,038,6@6

Spemﬁcahon of Letters Patent

MAC"‘IINE FOR CIRGLING METAL BLANKS
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T 0 aZl u‘hom it may concern.:
* Be it known that'T, Grorer R. LAWRENCE;
a"citizen of ‘the UmLe(l States, residing -at
Cleveland in the county of Cuyahoga “and
State of Oh1o, have Jnvenlecl a certain new
. and useful Improvement in HMachines for
erchng Metal Blanks, of which the follow-
ing is’a full, cleat, and exact descrlptmn,
. reierence bemo lmd to ‘the accornpanying

10 drawings. |

This invention relates to relling machines.
‘ vhereby meétal sheets or blanks may be bent

. 't¢ cireular forin and p‘xrtlculally 16 a ma-

. . -chine which may be employed f01 the manu-

15 facture of bilge barrels.

" The desuablhty of manufaéturing barrels
"from sheet metal has long been apparent
themetlcfmlly, but a commercially successful

.. process of making such a barrel in the bilge

20 or rotund . form “has 1ot hitherto, to' my
. kngwledge, been produced. Tt was at’ cne

- time proposed to make metal barrels of

plain cylindrical shape, or of generally ey~
llndrxcal shape, the sides being TFormed with

25 varying numbers of projecting circular ribs;
, but it was soon discovered that such barrels
_weré poorly, received by the trade, partly on
“aceount’ of ‘the conservatism of the work-
"men, and-partly because of the greater ease
"'%0 of handling the older form of barrel. -

The ob]ects of the precent invention. are;’

' thérefore, the provision of'a machine where-
“'by blanks of sheet metal can be expeditiously

" circled "¢t rolled .into approximate barrel
35 form; the provision ‘of new and ‘improved
" "co- qctlng rollérs whereby a bilge barrel can

~ be rolled with a minimum of shpplno’ of the
rollers and’ ‘conseqient - distortion of the

“blanksy the provision of new and 1mproved :
. 4o mechanlsm for-guiding the blank ‘to its fin-

ished ‘form the provision of new and im--
proved mechanism' for governing the opera--|

. tion of ‘the machine, while further “objects
v ”and advantqcres of the‘invention will become

descmptlon and claims:
“"In the dmwmgs accompanymg and form-

. trated a barrel forming machme ‘wherein m
'50 ‘improvements are embodied, " although' 1t
" awill he: understood that the ma,chme ‘herein
o 111ustratecl is but  one of the musy devices
“in ‘which my’ 1mprov‘ements* v be utilized:
In these dmw‘ "wure l eem‘esents ‘4

| front el‘evatljon o'f the complete machine, a

E apparent from the course of- the followmb”
o ' | luble, flat, metallic disks 16, independently.’

ing o part of this application, T have. illus

55
| portion.ef the basé being broken away so as
o disclose the governing means; Fig. 2 is a
rlght hand end elevation of the mwchme, a
portion of .the adjacent upright being
broken away to disclose the manner of sup-
porting the forming shoes; Fig. 3 is a ver-
tical, transverse, cross- sectloml view taken
Qubetantlallv on the broken line 3—3 of Fig.

1 and Ionkmg in the direction of the arrows;
Fig. 4 15 a- detail ‘cross-sectional view taken
“on the line 4—4 of Fig: 1 and looking in the
direction ‘of the arrows; Fig. 5 is a detail
view of the mechanism for operating the le-
ver pawls; and Fig. 6 is a longitudinal
cross-sectional view of a portmn of the idle
or driven roll.

Describifig the parts by reference charac-
“ters, 1 indicates the base of the machine,
22 a pair of upright standards carried
thereby, 8 a bracket carried by one-cf those
standards and 4 a drive shaft ]ournaled in
.the bracket and adjacent standard. i

Journaled in the stindards-2—2 upon a
substantially horizontal axis .s a shaft 5
‘to which is rigidly attached a roll 6 here.
shown' as of generally concave shape for
‘the formation of the barrel exterior, said
shaft; having a gear wheel 7 meshing with

60
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‘| 2 pinion: 8 secured to the drive shaft 4

Adjustably mounted in elongated. guide-.
‘ways 10:formed in the uprights 2—2 abeove
-the shaft 5 are journal boxes 11, in which
iis motinted a second horizontal shaft 12,
‘suitable set screws 13—13, 14—14 being pro-
vided for the vertical: ad]ustment of these
‘boxes. " The shaft 12 carries the comple-
mentary roll, this roll being in the present’
instance” of convex or: bilge -form so as to
cobperate -with: the roll 6 in the formation
‘of 'a_bilge barrel. - This roll is indicated 95
generally by the reference character.15, but
mstead  of being ‘made’ of a single’ ‘metal
~member, as_has ieretofore been the case, it

is mide of “a plurality of separately revo-

86

a0

‘100
sleeved ‘upon the shaft 12: The. preferred -
construction of these disks. is illustrated in.
*Fig. 6, wherein it is'seen that each of the
“same comprls&s a flat, annular web 17, hav-
'mg 4t its outer edge .a laterally- ro;ectmg;:m&
4m 18 ‘and at!its: center a.cylindrical-hub

2 the width: whereof  is’ sl1ghtly greater

han the Wldlah of the 1'1m, 50 88 to engage
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+ +the. ends of the adjacent hubs in advance
of engagement of the sides of the rims.
‘The hubs 19 are preferably provided with

- bushings 20 of anti-friction metal, while the
g disks are held in fixed relation adjacent to
i+ each other by suitable means such  as col-

lars 21 secured to the shaft 12. The impor-

tance of thisconstruction-arises from the fact
. that,  owing to.the varying diameters of

“ 110" the two rolls, the smallest part of the driven

roll 15 tends to rotate more rapidly than

~ ~the larger part thereof. When this roll is

: made 'in one piece, as heretofore has been
-+ * done, its rotation is accompanied by a con-

_ 15 stant slipping of some portion of its surface.

_over the surface of the adjacent roll or over
the surface of the sheet of metal which
s passing therebetween. The position and

_ . 'direction of this slipping will depend upon
" 20 the relative curvature of the two rolls, since

- if the driving roll be formed with slightly

- less Iongitudinal curvature than the driven

" roll, the driving will be from the center

- thereof, thus causing the driven roll to ro-
‘25 tate at its slowest speed. The result is that
~_the end portions of the.driven roll will
" . advance-less rapidly than the metal blank
-7 'and will pull backwardly upon the mar-
.. ginal edges of that blank ‘so as to set up
. 80 strains in the metal ,which will cause the

. render its finishing a difficult matter. Like- |
“is a curved rack 31, 32, the ends of ‘which He
" close beside each other, as shown in Fig. 1,
‘and mesh with pinions 33 and 34 respec-
“tively. The pinion 34 is sectired to the end

. 'wise, if the driving roll be more rounding

. . . than the driven roll, the latter will tend
..i85. to rotate at its highest spéed, and- the slip-
.. page will occur at the center of the sheet in
. a forward direction, but with the same
. result. - As a matter of fact, in actual prac-
. tice it is found that the point of driving
40 falls somewhere between these limits, with
" the ‘effect that the central pertion of the
_sheet ig crowded forward and the marginal
portions are retarded, the result of the oper-

ation being the very <noticeable distortion.

.45 "of the sheets and the rapid wearing of the
... rolls. When a sectional roll is employed it
"~ will be found that this distortion and wear-

" ing are almost entirely overcome, the dif-
. ferent sections of the driven roll advancing
.50 at rates corresponding inversely to their
. diameters, so that the metal can be rolled

* much more exactly to shape than has hith-

.. erto been possible because of the absence of
- any distortion ‘or unequal stretching of the
metal which would ¢ause the finished prod-

. . uct to assume unexpected: shapes.
" .'The blanks froin which the barrels are
~ made ave preferably rolled to a concave or

to this machine, their curvature being sub-

- stantially the same as that of the bilge of

_ the barrel which is to be made therefrom.
resent machine * is | ]
_jections carired by these pawls so that when
-1t is rocked by means of the link 49 and grip

The purpose - of. the
merely to circle these plates and bring their

65 ends adjacent to each other preparatory to

" ‘blank to assume: a warped position and |

“sleeve.

trough-shape form before being delivered

1,038,606

riveting or welding. This circling is effect-

ed by interposing in the path of the plate
as it passes between the roll g guide block
~or shoe which shall deflect the same in the

direction in which the curvature is desired.
The general idea of circling a metal blank

-in this manner is old, but in the drawings
accompanying this application I have illus-
| trated certain novel expedients for facili-
tating and expediting the operation of these
' guide blocks or shoes, and for governing the

operation of the rolls, the construction and
operation of which will now be described.
The guide shoes in question are illustrated

at 25-and 26, respectively, the face of each of
.said shoes having a longitudinal curvature
_eonforming substantially to that of the
“driven roll 15 and also having a lateral
. curvature corresponding substantially to the
:varying circumferential curvature of the
.same roll. “Each of these shoes has at each
"end an arm 27 apertured at 28 for the pas-
‘sage of the shaft 5 and formed at the end
‘opposite to the shoe with a counterweight
:29. " The edge of the shoe adjacent to the
‘roll 6 is pre

'stantially to the surface of such roll, as
;shown in Fig. 8, and remains always at a’
‘fixed distance from said roll from the fact
. of its being pivoted about the same axis,

erably shaped to conform sub-

Secured to each of the shoes 25, 26, as by
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being pivoted in ears 30—30 formed thereon,

of a hollow sleeve 85 and the pinion 33 to
the end of a shaft 36 projecting through said
The inner ends of the sleeve and
shaft are journaled in the upright sides

.87—37 of a U-shaped bracket, between the

upper ends of which are pivoted the rollers

: 38 whereby the racks are maintained in en-
.gagement with their respective pinions.
‘The racks may also be formed with abut-
‘ments 39—39 adapted to engage either the
‘rollers 28 or the sides of the bracket so as to
limit the downward movement of the shoes
.25 and 26. The other end of the shaft 36

may be journaled in the upright standard 2,
as 1llustrated in Fig. 2. '

Secured to the outer end of the sleeve 35
is a ratchet wheel 42, and secured to the
shaft 86 at a point spaced from this ratchet
wheel is-a second ratchet wheel 43, said

‘ratchet wheels having their teeth facing in
‘opposite directions. ‘Journaled upon the
-shaft 36 between these ratchet wheels is the

hub 44 of a lever 45, and to the opposite
sides of this hub are pivoted weighted pawls
46 and’ 47 codperating with the  ratchet

“wheels 42 and 43, respectively. . A button 48

pivoted to the hub 44 engages suitable pro-
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50 the pawls will be disenb'a&éd from their
ratchets. The end of the Iever opposite to
the handle is preferably provided with a

. counter weight 51, and w eighted stop pawls

10

- 5252 are prowded for holding the ratchet

wheels 42 and 43 against backward move—'
. ment..

.Loosely sleeved upon the drive shaft 4 are

“oppositely rotating pulleys 55 and 56, the-

adjacent faces of whose hubs are formed
with clutch  teeth. Non-rotatably splined

. upon the shaft between these pulleys is a
- slidable clutch speol 57 having clutch teeth
. at its ends adapted to engage said first clutch

g £

S

teeth and having swiveled to its exterior the
lever 58. Articulated to this lever is a re-
ciprocable bar 59 which passes through the

* base of the machine and is provided at its

20

end - Wlth & roller 60. . The hub 44 of the le-

ver 45 is provided: with a depending exten-
sion 61, the side whereof is formed with a

.cam surface 62 adapted to engage the roiler
- 60-and- reciprocate the bar so as "to shift the
“clutch. The return movement of this bar

‘26

may be effected by means of a spring 63.

< .. In this‘embodiment I have also illustrated
- a roller 64 carried by a fixed bracket oppo:

o -site to the end of the bar 59 S0 as to sustain

‘ ; “the side:thrust on the lever,
‘30"
. '86—66 and at its center, he notch 67.

.ably mounted in ‘a vertical position adjacent
sto $his extension is a bar 68 having a later-.

+the ends of the pawl 59— 59,

of the.extension 61 terminates in a seg-

mental portion 65 having at its ends the ears
Slid-

% ‘ally-projecting finder 69, extending between

" ithe ears 66 and having a bracket 70. formed

_with-branches 71—71 extending adjacent to
The lower

i send-of the bar: 68 is articulated to a treadle

50

O pwoted about a horizontal axis at 73 and
‘projecting through a slot 74 in the machine
+base, the lower end of said slot being pref-
erably formed with an off-set. portion 75 to

e permit.ihe treadle tobe held in depressed po-

- sition, the forward arm of the treadle being

B .mrmed in two parts.hinged upon 2 Vertlcal

axis at 76 for this purpose.

The operation of the machine is as fol-
'lows The shoes 25 and %6 are initially de-
pressed to a point such that a horizontal

.~ line through the space. between the rolls
.- will just pass above their edges, and a blank,

e

! ‘preferably initially curved, to conform sub- |
< stantially . to. the longitudinal curvature of
the rolls is introduced therebetween.

Sup-
1 osmg ‘this blank to be inserted over the
‘shoe 23, the lever handle 45 will next be

ne tooth, thus raising the shoe, 96 so as to

.. cause it to engage the pulley 56 and effect
the Fotation of the rolls in a direction to

-85

draw the plate therethrough. When this |

© The lower end

raised so as to advance the ratchet wheel 49.

“bring: the same into. the path-of movement
« of- the blank, and.; 51multaneously shxftmcr 1

the clutch s upool 57 toward the no'ht S0 a8 to
‘necessarily ‘destribed by invention'in detail,

8

plate has nearly passed through the rolls,
the lever 45 will be depressed so as simulta-
neously to advance the ratchet “wheel 43,
thus ralsing the shoe 25, and to shift the
clutch %pool 57 into engagement with the

pulley 55, thus reversing the movement
of the blank. When the “blank has nearly

,,.k}elft the rvolls in the opposite- direction,
the

attendant again raises the lever 45
so as to elevate the shoe 26 another step
and reverse the direction “of movement of
the blank, this operation being repeated as

many times as may be necessary to circle the
blank by the required amount. When this
point has been reached the lever 45 is
brought to mid position, thus shifting the
clutch spool to its neutral point, and the
grip- 50 is operated to disengage the pawls
16 and 47. The treadle 72 is then depressed

into the notch 75 so as to introduce-the fin-.

ger 69 into the notch 57 so as to lock the
clutch and stmultaneously to raise the pawls
52 so as to free the ratchet wheels 42 and 43
and permit the shoes 25 and 26 to fall to
their original positon. The extent to'which
the cuchno' operation is carried will ordi-
narily be limited ‘only by the necessity for
leaving sufficient room betweén the ends of
the blank to permit the withdrawal :of the
same from the roll 15. Inasmuch as the di-
ameter of this roll will ordinarily be consid-
erably less than that of the completed bar-
rel, and as the metal blank will possess a cer-
tain amount of elasticity, the:ends of the
same can be brought reasonably close to-
gether without renderlng unduly - difficult
the removal of the same from the machine.
The adjacent ends of the blank can then be
trimmed to the required shape and brought
together in a ‘suitable press so as to permit
rlvetmo or weldmg, the barrél heads being
r1tterw‘1rd applied in any convenient man-
ner.

can be employed without departure from
my present invention. It'is also possible to

roll the blanks only into semi-circular form,
afterward securing two such blanks together
to form a completed barrel. The anguhr
movement of the lever 45 will be limited by
the engagement of the projections 66 with

‘the. ﬁn«rer 69, this movement being sufficient

to cause the shoes to progress altérnately
past each’ other.

It will be understood that while I have
described my improvement in connection
with " a “barrel-forming machine it will be

_pessible to employ the same in the manufac-

ture of other: devices-than barrels without
dep&utmo from the scope of my invention.
It will also be’ ‘understood ‘that whlle T have

I do not propose ‘to be limited to such de-
‘tails, except as the same may be posttively
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Several other expedients have been -
“suggested for removing the blank from the
,rolhng machine, any "of which’ expedients
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included in the claims hereto annexed or
may be rendered necessary by the prior
state of the art.

Having thus described my invention, what
I claim is:

1. In a device of the character described,
the combination, with a driving roll having
portions of different diameters, of a driven
roll having portions of diameter comple-
mentary to the corresponding portions of
said first roll, said driven roll being formed
as a plurality of separately revoluble disks.

9. In a device of the character described,

the combination with a driving roll, differ--

ent portions of which are of different diam-
eter, of a shaft substantially parallel with
the axis of said driving roll, means for ad-
justing said shaft toward and from the
same, a plurality of separately revoluble

disks independently sleeved on said shaft,

the diameter of said disks being comple-
mentary to the diameter of the portions of
said driving roll opposite which they lie,
said disks forming together a driven roll,
and means for rotating said first roll.

3. In a device of the character described,
the combination with a driving roll having
a longitudinally cufved outer surface, of a
driven roll rotatable about an axis parallel
to said first roll and having its outer surface
curved longitudinally complementarily to
said first roll, said driven roll being formed
of a plurality of separately revoluble circu-
lar sections. ' :

4. In a device of the character described,
the combination, with a driving roll having
a longitudinally curved outer surface, of a
shaft supported in a position substantially
parallel to said driving roll, a plurality of
separately revoluble disks independently
sleeved on said shaft and having their col-
lective outer surface curved longitudinally
complementarily to said first roll, said disks
being formed with interiorly located spac-
ing means whereby their peripheries are
maintained out of engagement with each
other. B '

5. In a barrel-forming machine, the com-
bination of a pair of parallel rolls having
their outer surfaces complementarily curved
in a longitudinal direction, means for driv-
ing one of said rolls so as to draw a metal
plate therebetween, and a forming member
adapted to engage said plate as it passes
between said rolls and deflect the same cir-
cularly in the direction of said driven roll,
said driven roll being formed of a plurality
of independently rotatable, circular sections
sleeved on a common shaft. :

6. In a device of the character described,
the combination with a pair of parallel rolls
and a deflecting member at each side of said
rolls, of means for alternately advancing
said deflecting members in a step-by-step
manner so as to bring the same more com-

1,038,806

' pletely to_obstructing® position, and means

governed by said advancing means for ro-
fating said rolls in the direction of the de-
flecting member last advanced. :

7. In a device of the character described,
the combination with a pair of parallel rolls
and a deflecting shoe at each side of said
rolls, of a single oscillable member, means
for limiting the oscillation of said member,
connections between said member and each
of said shoes whereby, upon the movement
of said member from one limit to the other,

70

75

one of said shoes will be advanced more

completely into obstructing position than
the other shoe, and means operated by _the
movement of said member from one limit
to the other for reversing the direction of
rotation of said rolls so as to cause the ad-

vance of a blank toward the shoe last ad--

vanced. :

8. In a device of the character described,
the combination with a pair of parallel rolls
and a deflecting shoe at each side of said
rolls, of a 'single oscillable member, means
for limiting the oscillation of said member,
connections between said member- and each
of said shoes whereby, upon the movement
of said member from one limit to the other,
one of said shoes will be advanced more
completely into obstructing position than
the other shoe, means codperating with said
member for causing the rotation of said
rolls in opposite directions when said mem-
ber is in opposite extreme positions, and
means for preventing the rotation of said
rolls when said member is in mid-position.

9. Tn a device of the character described,
the combination, with a pair of parallel rolls
and a deflecting shoe at each side of said
rolls, both of said shoes being movable about
an axis coincident with the axis of one of
said rolls, of a pair of oppositely rotating
members, means for alternately advancing
said shoes in a step-by-step manmer in the
direction of the roll other than the one
about which they are pivoted so as to bring
the same more completely into obstructing
positior,, and means operated by said ad-
vancing means for connecting one of said

rolls successively with one of said rotating

members whereby said rolls are rotated in
the direction of the shoe last advanced. -
10. Ina device of the character described,
the combination, with a pair of parallel rolls
and a deflecting shoe at each side of said
rolls, both of said shoes being movable about

. the axis coincident with the axis of one of

said rolls, of a rack connected to each of
said shoes, a pinion meshing with each of
said racks, a ratchet wheel connected to each
of said pinions, a pawl for each of said
ratchet wheels, and means for advancing
said pawls alternately to advance said shoes
alternately into obstructing position.

11. In a device of the character described,
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the combination, with a pair of parallel rolls
and a. deflecting shoe at each side of said
rolls, both:of said shoes being movable about
an axis coincident. with the axis of one of
said rolls, of a rack connected to each of
said shoes, a pinion meshing with each of
said racks, a ratchet wheel connected to each
of said pinions, a single oscillable member
symmetrically placed as regards said ratchet

“wheels, a gair of pawls carried by said mem-

ber, one of said pawls engaging each of said
ratchet wheels and adapted to advance the
same in a direction to advance the .corre-

‘sponding shoe when said member is moved

S

from one direction to the other, and means
cobperating with said member for causing
the rotation of said rolls in opposite direc-

“tions. when said member is in opposite ex-

treme positions and for preventing the rota-
tion of said rolls when said member is in
mid-position. :

In testimony whereof, I hereunto affix my
signature in the presence of two witnesses.

GEORGE R. LAWRENCE.

Witnesses:.
Hagorp E. Swvrrs,
BreExNan B. Wesr.
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