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To all whom it maly CONCEFTIL:

Be it known that I, WALTER M. BAILEY,
of New York city, New York, have invented
certain new and useful Improvements in Ap-

¢ paratus for Bending the Ribsor Framesof Me-
tallic Ships, of which the following is a speci-
fication.

Usually the ribs of iron ShlpS have been
bent or formed up by a slow,laborious, and

10 inexact method of hand-work, which usually
consists in first forming a wooden pattern for
the shape of each rib, then placing-this pat-
tern on the perforated iron floor of the forg-
ing-shop, and marking the form thereof on the

15 ﬂoor and afterward settlng up metal pins or
prOJectlons in the perforated floor to corre-
spond or approximate to the marked line,
after which the hot iron is bent up to the pins,
and finally fitted to the pattern entirely by

20 manual operations with sledges, pries, and
swages. This method is not-only crude and
]abmlous but very slow, and 1s correspond-
ingly expensive. Some attempts, however,
have been heretofore made to produce ma-

25 chines for effecting these operations which are
hereinafter referred to as distinct from my
invention.

It is therefore the object of my mventlon
to perform the bending operation by machinery

30 in a more exact manner with less labor and
with much greater lapldlty, and also toenable
the constr uctlon of the preliminary pattern
for each frame to be entirely dispensed with.

To these ends 1 construet an apparatus con-

35 sisting of an extended level metal platform

having a perpendicularmark or groove there-
on to represeut the perpendicular or midship
linein the cross-section of the vessel, and across
the platform are scribed horizontal grooves
4o transverse to the midship line to represent
the different ‘‘water-lines’’ in the cross-sec-
tion of the vessel; hence by reference to the

drawings of the proposed vessel proper

| measurements can be determined for each
4% particular frame or rib, and these meas-
urements laid off on the water-lines of the
platform, the distance from the midship line
on each successive water-line being marked
off,aiter which a flexibleruleortapeissettothe
50 said marks, and the curve which the tape thus
presents 1s then drawn or seribed on the plat-
form, which will gw e the correct form for the

¢

corresponding series of movable presser-heads
or formers impelled by hydrauliec rams or
‘equivalent motive devices, while at the outer-

desired rib or frame without requiring a pat-
tern therefor. . In addition to these lines the
said platform is provided with aseries of slots
running diagonally on the platform-—that is,
diagonal to the midship line and to the trans-

55

verse water-lines—and curved divergently at:

the outer ends, and in these slots are fitted a-
60

ends of the slots are arranged fixed but ad-
justable heads, to form abutments to the action:
of the movable heads. The fixed heads are

‘set up to the line of the proposed frame as

drawn on the platform as before described,
and are there fastened, while the movable
heads are withdrawn far back in their slots
away from the fixed heads to the opposite end
of the slots, and the angle iron, being now
heated red-hot and .i1n the form of a long
straight bar, 1s then dropped onto the platform
in front of the movable heads, after which the
hydrauolic ramsaresetin motion, and the form-
ing-heads are gradually moved up toward the
fixed heads, thus bending the iron between

7_0'.

‘them to the form of the desired frame as de-
termined by the position of the fixed heads.

The movable and fixed heads are each pro- 8c

vided with a swiveled or adjustable face or

Jjaw, which may be set to any desired inclina-

tion by a set-screw, and will thus give the de-
sired Devel to the different parts of the frame
in the act of bending the iron. In this way
the straight angle-iron is bent rapidly to the
form of the desired rib, both the curvature

and bevel being imparted thereto, and the
‘slow and laborious hand-work heretofore nee-

essary is obvlated, thereby a,ceomnhshmg a 9
great 1Mprov emenb
My invention therefore consists in the fea

‘tures above outlined, as hereinafter fully set

forth.

In the dr a,wmﬂ*s annexed, Figure 1 gives a
plan view of my 1mproved appa,latus and.
Fig. 2 a section taken diagonally of Kig. 1—
that is, through one of the slots of the plat-
form. Fig. 3 18 a fragmentary cross-section
of the platform across one of .the slots and
heads on the line # z in Fig. 1.

In the drawings, a mdlmtes a strong ex-
tended iron platferm, which is mounted il
suitable pillars, and erected in proximity to

ICO
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the furnace for heating the iron and to the | as will be readily comprehended from the

launchway in which the ship is to be built.
The platform 1s of course preferably mmade in
sections, of cast-iron, suaitably secured to-
5 gether. and the top is planed level to present
an extended level surface, as will be lead}ly
understood from the drawings.
Onthetop of the platform isseribed agroove
or other distinct line, b, which represents the
.0 perpendltulfn line or ""mldshlp” 1ine in the
cross section of the ship, and a series of par-
allel lines or grooves, ¢ ¢, cross and extend at
right angles to the midline b, representing
the water-lines of the ship. Now, extending

.5 In a substantially diagonal direction across |

the platform are a series of slots, d d, which
are, however, somewhat curved in-their direc-
tion, the central or longest slot being straight,
~while the slots on each side are curved out-
0 ward and somewhat divergent in opposite di-
rections on the respective opposite ‘sides of
the straight central slot, as fully shown in
Fig. 1. 'The proper curves for the slots will

- be determined by proper ecalculation and a
5 proper averaging of the curvature of the
different. ribs in the vessel, so that the ma-
chine will be -enabled to bend the different
ribs with a nearer approximation to the ab-
solutely correct curve and bevel. The slots
0 might, however, all be made straight, were it
not that a better approximation to correct
carvature and bevel on all the frames are se-
cured by giving the outer ends of the slots a
divergent curved form, as deseribed. The
5 slots d have a dovetmlcd or T-shaped section
on the under side of the platform, asshown in
Fig. 3, and in these slots are fitted two sets of

| fmmmﬂ heads, A B, the set A being movable
and active in their funetion, while the set B
is fixed, but adjustable and passive in its
function. T'he sectional construction of both

0O

heads 18 similar, as shown 'in Fig. 2. Each

has a - base block, f, which fits the T-slot, as
shown, and this is bolted to the top block g,
.5 whieh carries at its front a swiveled or piv-
oted face or jaw, /, which formsthe working-
face of the head, and w hich may be tilied or
set to any desired inclination or bevel by the
ad_]ustmn* scerews ¢ 4, as will be readily com-
0 prehended from the dr awings. Thetop blocks
of the heads are connected to the base-block
by a single powerful stud, &, as shown, sothat
the top block can be freelytumed or swiveled
on the base to presentitself at d:fferent ineli-
5 nations on the top of the platform, as will be
readily understood from Fig. 1.
In the fixed heads the top and base blocks
~are so fitted to the slots that by tightening up
the studs the two sections can be brought
o firmly together, so as to grip the platform
firmmly between them, and thus fix the heads
firmly on the p]&tform in any position desired,
as Indicated 1 Fig. 1. Inthe movable he‘ldq
however, the Secmons are so fitted that the
5 base- blo_c.k is always free to move back and
forth in 1its slot, while the top block is free to
swivel on its stud on the top of the platform,

drawings.
Referring to Fig. 2 in connection with Fig. 7

1, 1t will be seen that under the platform is
arlanued a series of hydraulic ram cylinders,

m, one being placed beneath each slot and In
line therewith, or nearly so, and the piston of

the ram 1S prowded with a piston-rod. whieh

protrudes from each end of the eylinder and

connects to cross-heads provided with sheaves
n n. Two cables, 0 0, each fixed at oneend to
the platform, as indicated at p p, passina loop
around the sheaves n n, thence over a fixed
sheave, 7, on the under side of the platform,
and connect at the opposite end to the base-
blocks of the movable heads, as fully shown
in Fig. 2. It will therefore be seen that the
ram is double acting and has a positive con-

‘pnection  with the movmble head both on the

forward and backwar d ﬁtwke as will beread-

ily understood. |
Each end of each ram-cylinder is connected

by suitable pipes with hydraulic accumulators

or pumps or other sources of water under

75

80

pressure, and the pipes are provided with -

suitable valves and valve mechanism as com-
mon in hydraulic machinery, which details for
sake of simplicity I bave not here shown, as
the same are well known, and may be v aried
in many ways. 1 prefer, howevel to havethe
valves of each ram mdependently controlled,
so that the movement of each head may be
controlled independently on the top of the
platform, and made to move at any relative
speed desired. It will therefore be seen that
when the water is admitted to one end of the
ram the piston will be forced in one direction
and the movable heads B moved back in the
slots away from the fixed heads, as indicated
by dotted lines in Fig. 1; whereas, 1f the
valves are shifted to admit the water in the
reverse direction the movable heads will be
moved in the opposite direction up toward
the fixed heads, as shown by fulllinesin Fig, 1.
I prefer to have the valves of each cylinder

controlled independently from the top of the

say by chains or cords extending

platform

thereto—so that men on the top of the plat-

form by managing the valves can cause the
separate heads to move at difterent speeds, as
may be required, and to arrest them or re-

‘verse their motion at any point, as will be

readily understood. It will be obvious, how-

ever, that instead of hydraulic mechanism for
‘moving the heads any other motive fluid, en-
gines, or mechanical movements—such as

capstans, windlasses, &c., or any equivaient
impelling devices—may be employed to oper-
ate the movable heads, as the impelling device
itself forms no part of my invention.

It will be seen that as most of the slots d 1n

{ which the heads A move are slightly curved,

and as the ram-cylinders are arranged in a
straight line in the direction of a chord to the
curve, there will be a slight Jateral deflection

of the cables as the heads are moved through
their curved slots; and in order tosupport the
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cables against this lateral deflection and pre-
vent their running off the sheaves r, small
gulde-sheaves s s are pivoted on the bottom of
the platform on each side of the cable, as fully
shown in Figs. 1 and 2.

The general construction of the apparatus
having been thus set forth, its operation will
now be made apparent.

The form of any particular frame or rib of
the proposed vessel 1s first found by measure-
ments made fromthe drawingsor model of the
vessel, these measurements being of course
made by determining the distance from the
periphery of the rib to the midship line on
each water-line. These distances are then
laid off on the corresponding water-lines, ¢ ¢,
on the platform «, and marked thereon in sue-
cessive order. A steel tape or long flexible
rule is then laid on the platform, and bent
around until it intersects the water-lines at
the marked points, which will thus give the
correct curve or shape for the desired rib,
which curve is then marked distinctly on the
platform by following the bent rule with a
chalk-marker or other scriber,which line will
then represent the correct shape of the de-
sired rib. The adjustable heads B B are then
set up and adjusted to this line and there fast-
ened, as shown in Fig. 1, and their position
will therefore serve as a pattern for the de-
sired frame, thereby enabling the construction
of the usual wooden patternto beentirely dis-
pensed with, which is a most important ad-
vantage. The bevel or twist of the rib at dif-
ferent points along the bottom or side is next
determined, and the pivoted jaws i & on the
several heads A B are then adjusted to this
bevel. The heads being now all adjusted, as

- described, the movable heads are moved far

10

60

out from the fixed heads, as indicated by dot-
ted lines in Fig. 1, and the angle-iron { to form
the rib is then taken from a long heating-fur-
nace in proximity to the plattorm, and depos-
ited on the platform in front of the heads, as
indicated by dotted lines, the iron of course
being in a straight bar of a length sufficient to

form the rib and uniformly heated to a proper

forging-heat. Everything being now ready,
as just described,and indicated by dotted lines
in Fig.1, the movable heads are advanced
ﬂgainst the hot iron bar, which will press the
bar gradually up against the fixed heads, as
shown by full iines in Fig. 1, thus bending the
iron in the shape of the desired rib with both
the desired curvature and bevel, as will be
readily eomprehended, and thereby perform-
ing in a rapld mechanical manner what has
hel etoforerequired slow and hborwus manual
operations.

During the bending operation, as deseribed,
the movements of the different heads A are of
course properly controlled by the men on the
platform, so that those which require to move
a longer distance are moved at a faster speed,
and the movement of each head properly ar-
rested when it arrives near its corresponding

fixed head, so as to put only the unecessary | parallel water-lines at right angles thereto, of

!

pressure on the metal to form it properly, as
will be readily comprehended.

- At intervals wheie the spaces between the
fixed heads B are wide, extra heads B’ may be
introduced, as shown in Fig. 1, being tempo-
rarily bolted in holes or slots in the platform,
SO as to present a better abutment for the ac-
tion of the movable heads, and to better fill
out the line of the rib, as will be appreciated.

7o

75

It will also be understood that any slight im-

perfections in the form of the rib which may
occur at points between the heads may be eas-
ily corrected by hammering the iron in or out
at these points, asvisted by suitable swages.
In the drawings I have shown in fact but
one-half of the machine for forming the ribs
on one side or half of the vessel, and in prac-
tice the machine will be duplicated on the

other side of the line b to form the ribs forthe

80

other half of the vessel, as will be readily un-

derstood, which duplication it is not of course
necessmy to here illustrate.

Instead of having each movable head B move
independenily 1n a distinct slot, one large mov-
able head or carriage might be arranged to

move in the middle slot, with all the heads B

fixed to and adjusted on its periphery to cor-

respond to the contour of the fixed heads rep-

resenting the contour of the rib; but the ar-
rangement 1llustrated 1s thought to be prefer-
able.

It may now be appreciated that this inven-
fion will accomplish a great improvement in
the building of iron ships, as it not only en
ables the preliminary patterns to be dispensed
with, but also enables each rib to be bent up
to the correct shape at one operation of a ma-
chine, and thus not only renders the construe-
tion of the vessel quite rapid,with a great sav-
ing of time and labor, but also conduces to
gwater accuracy of for m, which are impor-
tant advantages.

Tam aware that bending- machmes have been
proposed having a series ; of fixed jaws and a
series of mov able jaws, and that the jaws have
been provided with swiveling faces; but their

special construction differs from that shown

and claimed by me.

I am also aware that a bending- machine has
been proposed with an extended platfm m hav-
ing a-series of straight diagonal or radiating

Q0O
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slots; but this is distinet from my machine in

which the slots are not only diagonal, but
divergently curved at the outer ends, which is
necessary to enable both the bow and stern
frames of the ship to be properly bent to the

correct curve,

My machine is further distinguished by the
ruling of the perpendicular and the trans-
verse water-lines on the face of the platform
in connection with the heads and slots, as set
forth.

What I claim as my 1nventlon IS—

1. In a ship-building apparatus, the combi-
nation, with an extended platform marked
with a perpendicular line, and with a series of

120 -
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a series of adjustable abutting heads adapted

to be adjusted on the platform to the contour

of the rib of the vessel, as determined by

‘measurements made on the aforesaid lines,

5 and there fastened, substantially as and for

the purpose set forth

- 2. In a ship-frame-bending apparatus, the

combination of an extended platform, a series

of diagonal slots in said platform divergently

10 curved, with a series of abutting headsadapt-

ed to be adjusted and fixed in said slots, and

a movable head or series of heads adapted to

- be moved in said slots to and from the fixed

heads, and motor mechanism to propel said
15 heads, substantially as set forth.

3. In a ship-frame-bending apparatus, the

combination of a level extended platform, a

series of parallel water-lines marked thereon,

a series of slots extending diagonally to said

2c lines, with a series of abutting heads adjusta-

ble and fixable insaid slots, a series of movable

heads movable to and from the same, and

motfor mechanism to propel the latter, ar-
ranged and operating substantially as set forth.
25 4. Thecombination,with the slotted platform
a, of the fixed head B, formed with the base-

block f,adjustable in theslot,and thetop block, |

¢, adapted to swivel thereon on the top of the
platform, with a clamping device to hold the
30 two sections firmly at any desired adjustment

 on the platform, substantlally as herein set

forth.
5. In combination with the platform a, the

fixed head or heads B, provided w ith the tilt-
ing jawor face h and set -serew ¢, substantially 35
as and for the purpose set forth.

6. The combination, with the platform a, of
the movable head A, havmﬂ' the tilting face or
jaw I, and the set-screw %, substantiall y a8 and
for the purpose set forth. 40

7. The combination, with the platform a,

| fixed heads B, and movable heads A, of the
‘rams m and ﬁemble connectionso between the

movable heads and the pistons of the rams, and
pulleys over which sald connections pass, 45
substantially as herein shown and described.

8. The combination, with the platform a,hav-
ing slots d arra,nged diagonally and curved
divergently at the outer ends, with fixed heads

' B, adapted to be fixed in the curved ends of zo

sald slots to correspond with the contour of

‘the ship-frame on the outer or convex side

thereof, and the movable heads A, free tomove
in the slots to and from the fixed heads on the

inside of the same, with mechanism to propel 353

said heads, substantially as herein set forth.
WALTER M. BAILEY.

Witnesses:
CHAS. M. HIGGINS,
- JNO. B. GAVIN.
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