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- Io all whom it may concern:

Be it known that I, JAMES H. FERGUSON,
of Brooklyn, in the county of Kings and State
of New York, have invented a new and useful
Improvement in Machines for Bending Metal

Plates, of which the following is a specifica-
| movable abutment operating in conjunction

‘fion.
My invention is applicable more particu-
larly to machines for bending stereotype-plates

10 and electrotype-plates; but it may also be em-

bodied 1n machines for bending plates of simi-

- lar metal for other purposes.

- The invention relates to machines which

comprise a rotary eylinder to which the sheet
L5
oneedge and a movable abutment, which,when
the cylinder is rotated, serves to bend the
plate to the curvature ot thecylinder, the lat-
ter serving as a former, to which the plate 1S
bent.

I havediscovered that the bending of stereo-
type and electrotype plates is greatly facili-
tated by employing a heated rotary cylinder,
as by sach cylinder the plate will be so heated
as to be much more readily bent; and one
feature of my invention consists in the combi-
nation,with a hollow rotary cylinder constitut-
inga formerand provided onitsexterior with a
orip toreceive one edge of the plate for holding
the plate uponthe eylinder, of pipes for intro-
ducing a heating agent into the cylinder,and an
abutment movable with the cylinder and which
bears directly against the outer side of the
plate as the cylinder is rotated, and thereby
35 causes the plate to be bent to the curvature of

the cylinder. The movable abutment above
" " described may consist either of a bending-roll
adjustable toward and from the c¢ylinder or a
sliding plate or bed, as hereinafter described.
40 The type-cylinders of presses upon which
bent stereotype or electrotype plates are to be
.- used are always one of two or three stand-
ard sizes, and a further object of my inven-
tion is to adapt one machine for bending plates
of different curvatures without changing the
rotary cylinder for one of larger or smaller
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45

- size; and this feature of the invention consists
in the combination, with a rotary cylinder or
former provided with a grip for holding one

50 edge of the sheet to be bent, of a number of | &, passing through &

of metal to be bent is gripped or secured at

4 is a section similar to Fig.
also embodying my invention, but in which
the movable abutment is formed by a

| removable lags or segments having an arc-
| shaped section and fitted to the cylinder to
vary the size thereof, and also provided with
a grip for holding the edge of thesheet, and a

bending-roll arranged parallel with and ad- 55
justable toward and from the cylinder or a

with the cylinder.
In the accompanying drawings, Figure 1 is

a vertical section of a machine embod) ing my 6o

Invention, and in which a beliding-roll COll-
stitutes the movable abutment, the section be-
ing taken in a plane transverse to the axis of
the cylinder. Fig. 2 isa vertical section 1n a
plane lengthwise of the ¢ylinder. Iig. 318 a 65
transverse section of the cylinder alone, hav-
ing applied to it lags or segments for making

a former of different size or diameter. Iig.

1 of a machine
70
sliding
bed; and Iig. 5 is a sectional elevation in a
plane parallel with the axis of the cylinder of
the machine shown 1n Fig. 4

Similar letters of reference aesignate corre- 75
sponding parts in all the figures.

Referring first to Figs. 1, 2, and 3, A A des-
ignate the two end frames or standards of the
machine, which are connected by horizontal
stays or stretchers. A’and B designate the ro- 8o
tary cylinder or former, which has at opposite
ends journals b, fitted to bearings ¢ 1n the frame.
Rotary motion may be imparted to the cylin-
der by any suitable mechanism. As hererep-
resented, I employ a counter-shatt, C, which 83
18 ar rang(,d transversely to the axis of the
cylinder, and has upon it a pulley, U, for the
reception of the driving-belt. The shaft C
also carries a worm or screw, (°, which en-
gages with a worm-wheel, C°, fast upon one of go
the journals of the cy]mder B

The shaft C is here represented as fitted to
bearings d in the frame D, which at one end
is fulerumed at d', and the opposite end of
which may be raised and lowered to bring the g5
worm or screw C* into and out of engagement
with the worm-wheel C° upon the cylmder
As here shown, the free end of the frame D is

guided and has its motion limited by a bolt,
slot, ¢’, in the frame, and 100
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. thedframe may be raised by meansof atreadle,
FE R L D whmh 15 fulerumed at d*, aud 18 c{}nnected

| 'incline, and thelip or.tongue " overhangs the |
recess or'groove at the opposite or rear side. .
;When the edn*e 01: the plate lS mselted under; 7of SEEEEREEE

;:r;:;:;;;:@;;;;;;;.:orserew (F into engagementmth theworm |
EEREE N wheel C°, and as soon as the treadle is relieved :aawement Wlth the -llp j as the cylmder 1&, ro-

:of pressure the fmme D wﬂl dmp 'md cmry s smted and the plate bent. An important fea- 7 5. S

| ture of this grip is the incline by which: the - -~
L | front of the groove 7 is joined to the periphery

R In ﬂrder to reheve the bearmgs of the ‘Sh&ﬁ: | of the cylinder, for by this incline is produced. - o

R :O of the thrust produced by the worm or screw | the bend in the plate which is depended onto =~~~ =

4 1 have represented in Ifig. 1 a:thrust-bear- | hold 1ts edge immovable relatively to the cyl 8(:

. ing, which consists of a collaror seat, d°, a col- | inder during the bending opera,tmn

oo asclarg dYy fast onthe shaft G, and a ring, dEi ar- | edge of the. plate T (shown in Fig. 1) be 1ntro

SRR zmnﬂ*ed between the two callms and carrying ;duced into the: groove or recess f and. under ;

conical rollers d’. By this meansthe bearings | the tongue or lip f' and the machine then ' SEEEEEE

. oftheshaft C arerelievedof friction in agreat | Started the bend.whmh .the pla,te wﬂl recelve 851 EERERERE

- measure and the wear resulting from: the. SR

_ ) thrust of the worm: or screw C* iﬂ: gleatly Te- | :

-"""""'e'5'5'5d5u(3€d-:-:-'3*1*-- _____________________________ |

Eé”35”?553““5?55.55(3}:’1?1Hdﬁ'li' B are. hOl?.IOW_O,I tubular_and w:tﬂ;h?
o iff;ifszoneefthem1sconnectedap1pe Cy cﬂntmlled

;'by the rotamon of the cyhnder B The plate go 3_5 S
| iwﬂl then be bent to the cur mture of the cyl

L In the Obher Jou_r- | N
s;_:.i;;;:;:-:::;:;:-;na,llssecmedanexh&ust plpe c"’?,w%hiehzextfend&;pla(wd forprmtmg SR S R R SN UL R R IS S R
orovrotrooooointo rand extends: radially in the -cy];inderff o The type cylmders of presses are one of two 95f : SENERNE
SR A T T !DE&FIYEGEﬁhe; illHEI'?GiI‘GHIﬂfGI'EIIGE}éfjherieof,; and | o
this pipe ¢’ communicates with the exhaust- |
o0 pipe ¢y extending outward from the journal. |
::;eg;;sg:;g;e;;@;;g:.sThe::plpescc are fitted to suitable stuffing-
RERREE :bm;es, O’y in the Jeuma{ls-b and: when bv ther | cmed 'to the %cy]mdeL by meiansof SGI’@‘WE: b”f‘ a.é FENR RS

; | 2 ; S 35 id-omfnwa1_d_lleally to the bottom of the: cawty;
| 1in the cylinder all the water of condensation |

oo i contalned therein will be foreed out thmugh:

SRR the]_)]peS@c

The heating agent whlch 18 employed in the
cylinder 1is usually steam of comparatively-
high temperature, which isintroduced thl ough
the pipe ¢, under control of the valve ¢, and
the cylmder and the plate bent upon it will
be thereby so heated that the bending of the
plate will be greatly facilitated.

In connection with the cylinder B, I employ
a bending-roll, K, which is Jourm,led 1n suita-
ble bearmgs, e and these bearings are ad-
justable quard and downward alonﬂ' the end
50 frames, A, by means of screws e, "ﬂhlch are

provided with hand-wheels e’ and are fitted
tostationarynutse’. Byadj usbmﬂ‘ these screws
the roller E may. be moved toward and from

45

the cylinder B, in order to vary the distance

55 between themn.
The bending-roll constitutesa movable abut-
ment to hold the plate to the cylinder.
The cylinder B is provided with a grip,
- Wheleby tne plate to be bent will be held fast
at one edge. As here represented, this grip
is formed by a longitudinal recess 01 groove,

f, 1n the exterior of the cylinder, and a lip or

tongue, f', which consists of a plate ecuwd
upon the exterior of the cylinder and overlap-
ping the rear side of the groove or recess f.
The recess or groove fis Jomed at its front
sdge to the periphery of the cylinder by an

f"‘u‘

several sizes of type-cylinders on which the

| heated cylmder

| with heating-pipes ¢ ¢’

creased dmmeber so_ as to bend p]ates t0 ﬁt A 1
larger type-cylinder.

In Fig. 3 I have represented the cylinder B
with two lags or segments secured upon. the
upper side thereof, one of the latter being pro-
vided with a grip, ‘and diametrically Opposlte
on the cylinder I have represented other lags
or segments which may be secured to the cyl-
inder for the purpose of balancingit. If there
are provided lags or segmentsof two or {hree
thicknesses which may be readily and detach-

110

IIf

derstood that the latter may be made to con-.
stitute a bending-former for as many different.
sizes as are necessary.to correspond with the

ably seeured upon the eylinder, it will be un-

120
bent plates are to be afterward used.

Referring now tothe machineshownin F gos. '
4 and b5, A A are the end frames, and B the
In this example of my in-

vention the bending of the plate I is effected 123

by the rotary cylinder B, acting in conjunction

with a sliding bed, E/, which constitutes the
movable a,bntment The journals b of the cyl-

“inder are fitted to bearings a, which may be

adjusted upward and downward along the
frames A by adjusting-screws ¢’ ﬁttmg nuts
¢’, and provided with hand- wheels ¢ for turn-
111g them. The hollow journals b are fitted
¢’, as before described

I30
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with reference to Figs. 1 and 2, The bed F' | type and stereotype plates might be bent much

is fitted to slideways a’ on the frame A, and is

operated by a shaft, C*, on which is a pinion,

g, engaging a rack, ¢, on the bed E.
5 shaft C* carries a worm-wheel, C?, and receives
motion from a worm or screw, C°, on a shatt,
C. The shaft O is supported in a frame, D,
fulecrumed at d', so that it may be raised and
lowered by a treadle, D', and the same letters
of reference are used as in Figs, 1 and 2 to
designate corresponding parts.

The cylinder B in this example of my in-
vention receives motion from the shaft C*
by a pinion and gear-wheel, C° C° as best
shown in Fig. . |

The grip employed in Figs. 4 and 5 consists
simply of a flange or lip, f’, secured on the
cylinder B, and in order to hold the plate F
in engagement therewith I have shown a gage
or projecting bar, f% on the bed . After
the one edge of the plate F is inserted under
the lip f’ the gage f* is adjusted by screws 72,
or otherwise, up against the other edge of the
plate, and as the cylinder is rotated in the di-
rection of the arrow, Fig. 4, the bed T will
be moved inthe direction of the arrow thereon.
When thiscylinder Bisto bebuilt up with lags
or segments to make 1t of larger size, the pin-
lon and wheel C° C° should be changed for
others of proper proportion, and the pinions
and wheels used should be so proportioned as
to give the cylinder a surface velocity equal to
the speed of movement of the bed.

Iam awarethat when analloy of metal—such
as that of which electrotype-plates are com-
posed or with which they are backed—is heated

10
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to a high degree the cohesive qualities of the

metal are impaired and the metal is less flexi-
ble than when cold; but by heating such plates
to a slight degree compared to the temperature
necessary to produce their fusion the plates

40

may be more readily bent, with less danger of !

fracture, and will better retain their form
than when bent cold. |

I am aware that a machine hasbeen devised
for bending the pasteboard backs of account
and other books, which comprises a series of
cylinders or rolls to be heated by steam or
otherwise, and aprons, each attached at one
edge to a roll. In the use of such machine the
pieces of pasteboard are placed between one of
the rolls and its apron, and by turning said roll
the apron and pasteboard are carried through
between the two rolls and are given a curved
form. Neither of the rolls has a grip which
1s adapted to receive and retain the edge of a
metal plate, and in the operation the roll does
not bear directly against the outer side of the
plate, but against the apron.

50

60 machine of the kind above referred to as old
for bending pasteboard book-backs would cer-
talnly not involve the discovery that electro-

This

The use of a |

more readily on a heated cylinder than on a
cold cylinder, and I do not desire to include 65
in my invention a machine of the kind re-
ferred to. - |

I am also aware that it is not new, in a ma-
chine for making sheet-metal pipe, to employ
two rolls which are geared together and ro- 5o

tate in close contact, and to slip over and se-

cure upon these rolls tubular sleeves or bush-
ings when 1t 1s desired to increase their size.
Such a means of enlarging the large rotary
former or cylinder of my machine would not 75
be practicable or desirable, as the plates bent

1n such a machine are never of sufficiently large
size to cover the periphery of the cylinder or
former; and I therefore employ a number of
separate segments or lags, B', which are are- 8o
shaped in their transverse section, and two or
more of which may be applied to the cylinder,
according to whether the plate to be bent
thereon be a large or small one.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In a machine for bending electrotype or
stereotype plates, the combination, with a
rotary hollow cylinder constituting a former,
and provided on its exterior with a grip to go
receive the edge of a plate,forholding the plate -
on the cylinder,of pipes for introducing a heat-
ing agent into the cylinder, and a movable
abutment for bearing directly againstthe outer
side of the plate to hold the plate against the
cylinder as the latter rotates, substantially as
herein described. |

‘2. In a machine for bending electrotype or
stereotype plates, the combination, with a
rofary hollow cylinder constituting a former,
and provided om its exterior with a grip to
recelve one edge of a plate, forholding the plate
tothe eylinder,of pipes for introducing a heat-
ing agent into the cylinder, and a bending-roll
arranged parallel with and adjustable toward
and from the cylinder for bearing against the
outer side of the plate to hold it against the
cylinder as the latter rotates, substantially as
herein described. |

3. The combination, with a rotary cylinder
or former provided with a grip for holding
one edge of the plate to be bent, of a number
of removable lags or segments made arc shape
in thelr transverse section and fitted to the
cylinder to vary the size thereof, and also pro-
vided with a grip for holding the edge of the
plate, and a movable abutment for holding the
plate against the cylinderas thelatter rotates,
substantially as herein described.

JAMES H. FERGUSON.

35

95

Witnesses:
FREDK. HAYNES,
HENRY MCBRIDE.
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