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PROSSER'S SPECIF ICATION

TO ALL T0O WHOM THESE PRESENTS smu.oon.l Rlcmn
Prossen, of Birmingham, in the County of Warwick, Civil Engineer, send
greeting. §

"WHEREAS T did, by Petition, humbly represent unto Her present most

5 Excellent Majesty Queen Victoria, (bulbadmmmd“lnu'mnm_

) ' mmmmumrummpmlmuunlruumm.

Provvcise Tz Samz,” and Her said Majesty being willing to give encourage-

ment to all arts and inventions which may be for the public good, was

graciously pleased, by Her Royal Letters Patent under the Great Seal of the

10 United Kingdom of Great Britain and Ireland, bearing date at Westminster,

the First day of May, (One thousand eight hundred and forty-five), in the

eigth year of Her reign, for Herself, Her heirs and successors, to give and

grant unto me, the said Richard Prosser, my executors, administrators, and

assigns, Her especial licence, full power, sole privilege and authority, that

15 I or they, by myself or themselves. or by my or their. deputies, servants, or

¥ ' aganborsuehotbeuulortbeyihouldagmm&,udnoo(bas.dnnng

the term of fourteen years from the date of the said Letters Patent, should

and lawfully might make, use, exercise, and vend my said Invention within

that part of Her said Majesty’s Dominions ealled England, Her Dominion of

20 Wales, and Town of Berwick-upon-Tweed, and in the Islands of Jersey,

Guernsey, Aldersey, Sark, and Man, and “also in Her said Majesty's Colonies

and Plantations abroad, in such wanner as to me, my executors, administrators,

and assigns, shall seem meet; and as that I or they shall enjoy the whole

profit and advantage arising by reason of the said Invention during the said

25 term of fourteen yenrs, and for that end Her said Majesty requires and
A
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strictly commands all Her subjects whatsoever, within England, Wales, acd
Berwick, and in the Islands, Colonies, and Plantations aforesaid, that they
shall not, neither directly nor indirectly, make, use, or put in practice my said
Invention, or any part thereof, nor in anywise counterfeit, imitate, or resemble
the same, nor make any addition thereto or subtraction therefrom, whereby to 5
pretend himself or themselves to be the Inventor or Tnventors thereof: And
whereas the said Tetters Patent contain a proviso obliging me, the said
Richard Prosser, particularly to deseribe and ascertain the nature of my said
Invention, and in what manner the same is to be performed, by an instrument |
in writing under my hand and seal, and to cause the same to be inrolled in.]0
Her Majesty's High Court of Chancery within six calendar months next and (
immediately after the date of the said Letters Patent, as in and by the same
(reference being thereunto had) will more fully and at large appear.-

NOW ENOW YE, that in compliance with the said proviso, I, the soid
Richard Prosser, do hereby declare that my said Invention is deseribed and 15
ascertained in manner foilowing, and by the aid of the fourtcen Sheets of
Drawings hereunto annexed, that is to say :—

The first part of my, said improvements relates to the preparing of the edges
of flat plates or skelps of metal for being turned up (as it is techniecally termed)

into the form of tubes, with the said edges meeting or nearly meeting. In 20 (

order that a correct tube may be formed it -is requisite that the flat plate of
metal or skelp which is to be turned up into the form of such tube should be
of uniform thickness and breadth. The wsual process of rolling between.
revolving rollers in the ordinary course of manufacturing such flat plates or

. skelps, when carefully performed, will reduce the thickness to the requisite 25

uniformily, and ot the same time the breadth may also be rendered tolerably
uniform if every part of the said- rolling process is very carefully performed ;
but.in order to obtain more precision in the breadth the two edges of the
plate or skelp myboehppedmdnhau,wotbermwtotdmsed by some
subsequent operation. And the two edges of cach plate or skelp have been 30
in some cases further prepared for turning up by drawing the fat plate or

. skelp, by power of a machine called a draw-bench, with an endway motion

through between the cutting edges of a pair of fixed tools, which_ edges are

set 50 as to eut away a shaving from off each edge of the flat plate or skelp, |

in order to render the breadth thereof uniform, and so as to prepare the said g5

two edges for fitting together, when the plate or skelp is afterwards turned

up into the form of a tube, with the sail edges in contact, or very nearly in
contact, one with the other, in order by their contact and union by subsequent '

: soldering, brazing, or welding to form the longitudinal joint or scam of .the
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tube. The edges which are so to be brought in' contact (or nearly in contact)

hate hitherto been prepared either by forming the plate or skelp with square

cdges; that is to say, the edges are at right angles to the flat surface of the

plate or skelp, suitably for those square edges meeting clge to edge afier the

5 turning up, in which case the longitudinal joint or seam of the tube is termed

by workmen a butt joint or seam. See Figure A, Sheet I.  Or else the said

edges have been prepared with what is termed feather-edged or bevilled edges,
suitably for overlapping with one feather edge over the other after the turning

" up, in which latter case the Jongitudinal joint or seam of the tube is termed

10 1 lapped joint or seam, otherwise a scarf joint or seam. See Figure B. The

) first part of my said improvements consists in preparing the edges of the flat
" plates or skelps, by cutting out in the thickness of one of the edges of the
metal plate or skelp a concave groove or channel éxtending along all the length

of that edge, and forming the other edge of the same metal plate or skelp with

15 a corresponding convexity suitable for fitting into and filling up such groove or
channe! when the two edges are brought into contact, or nearly in contact, by

the turning up of such prepared plate or skelp into the intended tabular form..

See Figure 1, Sheet I. T prefer to make the said groove or channel of an
angular form, such as workmen term a vee groove, from its resemblance to the

'} 20 letter V, the corresponding convexity of the other edge being in that case
what workmen term' a double-bevelled edge. But the precise form of the
concavity and couvexity is immaterial, provided they are fitted one to the

_ other, so that when the flat plate or skelp is turned up or nearly turned up,

_ and that the two edges have been brought one towards the other, so as to

" 95. meet and begin to come in contact, that they will do so by entering one edge
mwtbeodnrmthatemlwcytogmdeeachothzrpmperlymthomd

bem-r bmught into close contact, and thereby cause the two edges to meet
evenly, without either edge being more or less remote from the central line

of the tubo than the other edge. And when the said edges which have been

} 30" so prepared with vee-grooved and double-bevelled edges for fitting one to the
other (sccording to this part of my improvements) have been brought into
contact (or very nearly in contact) by the turning up of the prepared plate

or skelp into a tubular form, the said edges by eatering one into the other will
tend to hold each other mutually in place, so that each edge is enabled to

35. resist displacement of the other edge from its proper place in the circamference

of the tube, which is not at all the case with a butt joint, and is not so com-
pletely the case in a lapped joint; for instance, that edge which is innermost

in a lapped joint may be forced inwards towards the centre of the tube, or the

other edge, which is the outermost in a lapped joint, may be foreed outwards
A2 .
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from the same centre. And when the said vee-grooved and double-bevelled
edges of the turned-up plate or skelp are united together by soldering, brazing,
or welding, as the case may be, the surfaces which are to united together will
be of greater extent than would be the case if the same tube had been made

with a butt joint, béing nearly of the same extent as if it bad been made with 5

a lapped joint. The vee-grooved and double-bevelled edges aforesaid may be
formed at the two edges of each plate or skelp,.when the same is in its flat
state; by the usual mode of drawing the flat plate or skelp, by power of a draw-
bench, with an endway motion through between the entting edges of a pair
of fixed tools, with suitable fixed guides for retaining the two edges of the 10
plate or skelp ns they move onwards, so that they cannot fail to come properly
in contact with the said cutting edges, which are suitably formed for cutting
out the intended Vee groove in one edge, and for cutting double bevils on the
other edge of the same plate or skelp, which mode of cutting is somewhat
similar to that which is commenly practised for preparing flat_plates or skelps 15
with ferther edges suitably for being turned wp to form lu'ppod Jjoints, the
only difference from what is commonly practised is that the cutting edges of
the tools must be suitably formed for cutting the vee-grooved and double-
bevilled edges instend of feather edges.

In Sbeet I1. port of a draw-bench is represented with suitalble cutters for 20
preparing the two edges of plates or skelps acconding to this first part of my
improvements, Figure 2 is a side elevation of one cnd of the draw-hench,
Figure $ sin end elevation, and Figure 4 a borizontal plan. A, A, in.all the
Figures is one end of the long beuch. B, a long-toothed rack which is moved
endways by means of a toothed pinion in a horizontal cross axes, not repre- 95
sented, but which is turned round by the power of millwork in the usual
and well-known mode of those draw-bénches which act by rack and pinion.
D is the slider fastened to the 'rack B, and moving therewith aleng the
bench A. The tongs E for taking hold of the end of the plate or skelp are
carried by the slider D, and the force wherewith the slider D is moved by 30
the rack B is wmade to operate by means of a roller d, in order 1o close the-
tongs E soas to Lite the end of the plate or skelp F with a_very firm bold
for drawing it endways, all which is 25 usual in draw-benches in common
wse. G, G, is a strong frame fixed on one end of the drawbench A, for sus-
taining pivots at the ends of two horizontal axes a and b, one situated over 83
the other, in the same vertical plane, and cach axis @ and 3. carrying two
circular wheels ¢, g. and £, &; the circumferences of those two wheels ¢, £, and
9. A, which are one above the other, meét together and overlap each other a little
with close lateral contact, so that the two form a pair of what is commonly

-
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called circular shears, sich os ¢ f. or g, k, each of which pair of circular
shears will cut one of the edges of the plate or skelp F, when the same is
drawn with a slow endway motion through bLetwecen the said’ two pairs of

circular shears ¢, f, and g, h, by the pulling action- of the tongs E of the

5 drawbench. k, k, are vertical setting screws at the upper part of the frame G, G,

for adjusting the bearings for the pivots at the ends of the two axcs « and &.

Those axes, with the wheels which they carry, are freely at liberty to turn

round secording to the motion which the edges of the plate F will give to

them, as it is drawn endways through between the two pairs of wheels e, f,

10 and ¢, k; the circumferences of those wheels are of steel, and truly formed at

) their ciréular edges and at their flat sides. The two wheels ¢ and g on the
uppermast axis a are just so far apart that the space between them is the width

to which the plate is to be reduced by the cutting or paring of its two edges;

the other two wheels f and A mtbelo‘umouuummru together, as is

15 shewn in Figure 3; which also shews the lateral contacts boetween the over-
lapping circumferences of the wheels ¢, £, and g, h, which cause. them to act

in" the manner of circular shears, for cutting or paring away a narrow shaving

from off ‘cach” of the edges of the plate F as it is drawn through between

the ssid two pairs of overlapping circumferences, and by such cutting or

20 paring the plate or skelp F is brought to an uniform breadth, with its
] two cdges cut smooth and straight, and square to the flat surfuces of
the plate. This first cutting of the two edges is only preparatory to
the vee grooving and double Levelling of the same edges, which is per-
formed immediately afterwards at both edges at once by means of stecl
25 tools L, M, which, as they appear in Figure 4, resemble circular catters with
cight teeth, see also Figures 5 and 6 ; but they arc not revolving cutters, for
they are fixed immoveably, and operate with only one of the eight teeth of
each, that tooth applying its cutting edge to one of the edges of the plate F,
aud those two teeth which are operative perform in the same mauner ‘as
39 two fixed tools would do to cut the edges of the plate F as'it is drawn onwards
' with endway. motion aguinst the cutting edges of the said tecth, by the action
of the ‘draw-bench. ‘One of ‘the said cutters L is* for cutting a vee groove
along one edge of the plate F, at the same time that the other cutter M is
cutting a double bevil along the other edge of the same plate F. - The said
85 cutters are represented on a lifger scale in Figures 5 and 6. Each cutter is
made of a ciréular plate of steel,"and they are turned in a lathe to prepare
their circumferences with grooves around them, and the bottom of those
grooves formied, ove with a vee groove and the other with a double
bevil, as shewn by the edge views L and-M, Figire 6; and after: being
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so turned the said circomfercnces are cut out into teeth. as shewn in
Figure 5. The cutting edge of each tooth which is so formed will have a
projection above and another below the cutting part, which ~projections
result from the grooves which have been turned in the lathe as aforesaid,
and they will include the thickness of the edge of the. plate .F between 5
them, one projection applying above the upper surface of the plate and
the other projection applying below the under surface of the plate, and
thereby they guide the edge of the plate F as it passes betwecn them, so that

_ the vee groove or the double bevil, which is cut by the cutting edge of the
tooth, will be in the middle of the thickness of the edge.of the plate. The 10
cutters L and M are each firmly fastened upon a fixed upright pin, which =~
stands up from a horizontal cross slider N, Figure 2, that is moveable by a
setting serew, in order to advance the cutter towands the edge of the plate,
vntil its acting tooth. will cut that edge in a proper manncr. The cutter
L and M caunnot turn round about their said fixed upright pins when they 15

* are in action; but after the cutting edge of one tooth of cither. cutter is
becomblmd:mthtcnwermbeputwmuch further round about, its
said fixed pin as to bring the cutting edge of the next tooth into action in
place of the former tooth, and there the cutter is again made fast, wherefore
each cutter L or M answers the purpose of eight fixed tools to be used one 20
after another as they beeome worn ; but the cutting edges of all the eight will (
be precisely alike in form, because of thé mode of their formation in the first
instance by turning in a lathe, as already mentioned. Tn case of the edges of
the plate F cannot be cut sufficiently for completing the vee groove and
double bevil at one time of passing the plate through between the cutters 25
L and M in the draw-bench, in mannver aforesaid, the plates may be
repassed a second or third or a fourth time, as may be necessary, with the said
cutters advanced by the setting screws of their cross sliders, such as N,
Figure 2, s0 as to cut the edges more and more until they are sufficiently cut,
with vee groove and double bevil corresponding one to the other, in prepara- 30
tion for being turned up. And note, fixed guides may, if required, be fixed to
the frame G, G, 50 as to bear against the two edges of the plate or skelp F, in
order to retain the same in place sideways as it is drawn endway forwards by
the draw-bench.  Or the edges of the plates or skelps may be cut with vee
grooves and double bevils in a planing machine, the long moveable table of 85
which is provided with a long narrow flat bed for receiving the flat plate or
skelp (which must be previously set truly flat), with suitable means of
fastening the flat plate down on the said bed, which should be somewhat
warrower than the breadth of the plate, and. raised above the moveable table of.

o

—
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the planing machine, in order that the edges of the plate may overhang the.
narrow bed at each side thereof, suitably for being acted upon by the cutting
edges of two tools, which must bé beld in suitable toul holders, sustained by
the fixed part of the planing machine in a suitable manner, and in the proper
5 position for cutting the two edges of the plate at the same tiwe, one edge with
a vee groove, and the other with a double-bevelled edgé ; the said vee groove
and double bevils being formed in the usual manner of planing by as many
successive culs with the said tools from end to cnd of the plate or skelp as
may be requisite.  The said means of fastening the flat plate down on the
10 long narrow bed must be such as will be comprized within the space over the
flat plate, leaving the two edges thereof exposed, in order that the fastenings
may not interfere with the tools or their tool holders. For this purpose the

* flat plate may bo fastened down on the bod by a number of upright pinching
serows in o strong bar extending over the flat plate all the length thereof, and
15 fastened at each end of the bar to each end of the bed, leaving space between:
the upper surface of the bed and the under side of the said bar for the
reception of the flat plate, wherefore the said upright pinching screvws in the
bar being serewed down, their euds will press on the upper surface of the flat
plate at suitable places along the length thereof for fastening tho flat ‘plate
3 20 down on the bed in a proper maaner for being acted upon by the tools on
} 7 cach side a5 aforesaid, without any part of the fastenings for the flat plate:
being in the way of these tools. Aund in place of cutting tools, such as “ire
most commonly used in planing machines, two revolving circular cutters of
stecl may be wsed, with suitable teeth around their circumferences, for cutting
25 the metal of the plate or skelp. They may be such revolving circular cutters
as are used in machines for cutting or noiching out the teeth of metal cog’
wheels; but one such circular cutter being adapted for cutting one elge of
the plate or skelp with a vee groove, and the other such circular cutter
odapted for eutting the other edge of the same skelp at the same time with a-
30 double bevel. mummmum-uuuauum
meﬁkﬁuyhunhdn&cphnhgw&gbymw
in suitable bearings formed in frames or carringes, which may be sustained by’
the fixed part of the planing machive in place of the usual tool and tool Lolder-
thereof ; the said two axes and the circular cutters thercon beiig tirned
35 round with a proper velocity by any suilable toothed wheelwork and pulley-
work with endless bands, in the usual manner of mounting, sustaining, and
turning similar circular cutters in other cutting machinery. And each of the
said revolving circular cutters may have two projecting circular rims, one
above and the other below the toothed parts of the circumferénce of the

.
e
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circular cutter, those rims being smooih for applying against the flat surfaces
of the plate at each of the border edges of its breadth, the spaces between the
said two projecting circular rims forming a circular groove around the cutter
for receiving the said border edge of the plate, which groove is truly adapted
to the thickness of the plate, in order to ensure that the vee groove amd 3
, double-bevelled edge shall be respectively cut’in the. true middle of the thick-
\ ness at each of the two edges of the plate. And the vertical axes of each of
" the cirenlar cutters may be left at liberty to move a little up or down endways.
in the Learings wherein the axis revolves, so that each of the cutters may be
able to accomodate itself to become opposite to the true middle of the edge of 10
the plate.which it is to cut, acconding to the.guidance which cach cutter will g
receive from its said two projecting. circular rims, whereof one applies in con-
tact with the npper surface, and the other in contact with the Jower surface of
the plate, at the border, edge, or margin thereof. And in case of using circular
cutters in a planing machine, in manner aforesaid, the ordinary endway motion 15
of the moveable table of the planing machine must be reduced to a slow motion
suitable to the rapidity wherewith the circular cutters can cut the two edges..
Or a machine, resembling a planing machine, but simpler in its construction,
may be made for the purpose, with no other parts than are requisite for.
operating in manner aforesaid, with revolving circular cutters at the two edges 20
of the plate, at the same time for cutting out a vee groove in one edge, and for
cutting the other edga to a double bevel, such cutting proceeding with a slow_ -
progress from one end to the other end of each of the said edges respectively.
The toothed .circnmferences of the revolving circular cutters may be formed of
steel segments or portions of a circalar cutter fastened by screws or otherwise 25.
into grooves formed in suitable disks of iron .or steel, which are mounted on
the uusoastbaamofsoehsegmm:bdlform the toothed circumference,
 of a circular. cutter, and the said disks or parts thereof may form the two
projeeting circular rims before mentioned as being one above and the other.
below the toothed part of the circumference of each circular cutter. And $0,
instead of the flat plate being moved endways, in order to bring every part of
its length in succession opposite to the said two revolving circular toothed ,
culters, for cutting the edges thereof as aforesaid, the table and bed whereon,
the plate is fastened down, as already explained, may be stationary, and the
two circular toothed cutters, with their vertical axes and the frames or car- 35,
riages in which they are mounted respectively, may be applied. in a suitablo
moving frame or sledge, which is supported upon horizontal straight-edges
fixed on each side of the table and bed, parralel to the length thereof ; and
the said sledge being moved along those.cdges with a suitably slow, progressive,

-

-
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motion, will convey the two circalar toothed cutters along all the length of the
plate, in order to cut along cvery part of the two edges from one end to the _
other end thereof. And whercas the teeth.of revolving circular cutters soon
loose their sharpness if the metal upon which they operate has a rough scaly
5 surface, such as the cdges of the plates or skelps would have when they come
from the rolling without subsequent clipping or dressing of the edges, it will
be best to have the edges of the plates or skelp cut smooth, and all the rouglr
scaly surface removed, before submitting them to the operation of the revolving
circular toothied cutters, s aforesaid. In some cases the edges of the plates

10 or skelps are clipped with shears or otherwise, in order to render the width
uniforin, as already mentioned ; ju which case the rough scaly edges of the
metal will have been removed, and if they are cut tolerably straight the edges
will be in a proper state for being cut with vee groove and double bevils by.
two revolving circular toothed cutters, in manner aforesaid.

15  Figure 7, Sheet II., represents a pair of sbears, mchashavebemnsed for
so clipping the edges, and Figure 8 shews how a bLroad plate of metal is
marked with lines in order to be cut along the middle of its breadth with the
said shears, for_ dividing it into two narrow plates or skelps, and other lines for-
clipping’ the edges to render them straight and produce uniformity of breadth.:

20 A more complete mode of proceeding would be to plane the edges of a number- )
of plates. or skelps at once, by placing them edgeways upwards side by side
upon the flat surface of the moving table of a common planing machine, and
planing the uppermost edges of the whole number to one flat surface; then, if
great truth is desired, all the same plates or skelpsmight be turned over on the-

25 surface of the table with the other edges upwards, and those other edges could.
be all planed in turn to a flat surface. By this means both edges of each plate
or skelp would e rendered truly straight and parallel, and the whole number
of plates or skelps could be made exactly alike in width, and of the- true
intended width.  After such preparation, by planing.both edges straight,

30- parallel, and square to.the flat surfaces of the plates, the vee grooving and
double bevelling of the same edges by a pair of circular revolving tootbed:
cutters, would be easily effected, as there would be but little metal to remove
by those cutters. And note, if preferred, two pair of such revolving cutters
may be applied in the same machine, so as to employ two cutters for operating,.

35 one closely ‘after the other, on the same edge of the plate; that pair of cutters.
which precedes and operates first on the two edges having coarse teeth, and.
cutting away ‘miore than half the metal which is to be removed, and the other.
pair of cutters, which follows after the said first pair, having finer teeth and
cutting deeper for furnishing the vec. grooving and double bevelling: of tho, &

N
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dguloth-iflntwdulm The axes of both pairs dsnellcutuﬂmld
.ummmu&mwﬁmwmmhm
rapidly performed than by one pair. Or three pair of such culters might be
used, to follow onc after another, in the same manner as above deseribod
respecting two pairs, and the cutting would be still more rapidly performed, 5
the two pair which precede having coarse teeth, and each cutting away
rather more than one third of the metal that is to be removed ; the thind or
last pair would finish the vee grooving and double bevelling. And note, in
case of tubes being required of a tapering form, that is, larger il diameter at
one end than at the other end, like frustrums of cones, the flat plates or skelps 10
therefore (which will be broader at one end than at the other end) may be \
prepared, according to this part of my improvements, with vee-grooved and
double-bevelled edges, which may be cut in a planing machine either with the
ordinary cutting tools of such machines, or with revolving cireular cutters, in
manner already explained, except that the two edges of such plates or skelps 15
not being parrallel they could not both be cut at ouer, in the manner already
explained ;' but the plate or skelp may be first fastened on the bed or table of
the machine in a suitable manner for cutting one of its edges, and afterwards’
refastened thereon in & suitable manner for cutting the other edge. Or both
edges of such tapering plates or skelps could be cut at once in a planing machine £0
(or a machine similar thereto) operating with revolving. circular cutters, as
slready explained, provided that the frames wherein the vertical axes of (he.
cutter are mounted are rendered capable of motion in & transverse direction, or
crosswise to the endway motion of the plate or skelp, 5o as to qualify the said
circular eutter for acting upon the edges of the tapering plates or skelps, in 25
order to cut out a vee groove in one of those edges, and to double bevil the
other edge at the same time, notwithstanding the variability of the breadth of
the tapering plate or skelp; because by the aforesaid motion in a transverse
direction the circalar cutfers which are at the oppesite edges of the tapering
plates or skelps can be made to approach towards or recede from each other 30
as the tapering form of the edges of the plate or skelp may require. And in
like manner, in case of tubes being required larger in diameter at the middle
part of their lengths, and smaller at each end, the flat plates or, skelps there-
fore, which will be broader at the middlé part of their lengths and narrower nt
cach end, may havé their edges prepared with vee grooves and double bevils, 85
according to this first part of my improvement, in manner last explained, even
although those edges should be curved lines instead of being straight lines.
Sheet J11. represents another machine for preparing the edges of plates or
skelps' with vee grooves and dJouble bevilled edges, according to this first

- E
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part of my improvements. It operates by revolving circular toothed cutters.
Figure 9 is a side elevation, Figure 10 an end elevation, and Figure Eleven

a horizontal plan. A, A, in all the Figures are two fixed standards forming

the framing ; B, D, a pair of eylindrical rollers, whereof the herizontal axes

5 are sustained in the frames A, A, one roller B being above, and the other roller

D bencath the plate or skelp F, and they hold the same between them so as

to guide it to a proper level when it is moving onward endways. G and II

are two revolving cirenlar tooth'd entters, mounted on two vertical axes m and

n, which are sustainedin bearings afixed to the frames A, A; and on the

10 upper end of thase axes m and n are pulley wheels o, p, for endless bends, by

) which a revolving’ motion is given to the cireular cutter G and I ; or cog
wheels may be used in place of the pulley wheels 0 and p.  The teeth around
the cireumfercnce of the revolving circular cutter G are adapted for cutting a
vee groove in one edge of the plate F, and the teeth of the other cireular cutter G
15 fur cutting double bevils on the other edge of the same plate I at the same time,
In passing through between the pairof rollers B, D, the plate F is retained ata
proper level for the teeth of the revelving cireular eutter G and H to cut the
vee groove and the double bevil in the true middie of. the thickness of each
edge of the plate respectively. The plate F may be moved endways through
20 between the rollers IB, D, and the cutters G, H, by action of a draw-Leneh, at
the end of which the machine is fixed, in the same manner as already
explained respecting the machine in Sbheet II. The dotted circles ¢, f, in
Figure 9 indicate the places of two pairs of circular wheels mounted on
horizontal axes , b, one above the other, in the same maoner as those already
25 deseribed in reference to Sheet I1, and for the same purpese of paring the
two edges of the plate F, when it is passing through between the said two

. pairs of circular wheels, which operate in the manner of circular shears, as -
already explained. G is that part of the frame by which the pivots at the end
of the axes a and J are sustained, and k one of the setting serews by which
30 the position of the upper axes a can be adjusted. The said wheels ¢, f, frame.
G, and setting scrow k, are similar to the like parts in Figure 2, Sheet 11, and
the further representations of these parts in Figures 3 and 4, Sheet 11, with
the deseription thereof, will serve for the more complete explanation of the
said parts in Figure 9, Sheet 111. And note, the plates or skelps of metal in
35 the state in which they-are left by the rolling operations whereby such plates
or skelps are manufactured, may have their edges cut smooth and straight and
parallel by passing the plates endways through between two pairs of wheels, which.
are mounted on two horizontal axes, one over the other, in the same manner as
the wheels ¢.f, and g, k, and their axes ¢ and 4, and frame G, G, Figures 2,
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8, and 4, Sheet 11, as hervin-before deseribed ; except (hat both the said axes,

with their said wheels, are 1o be tarned round by the power of millwork for
eflecting the cutting of the two edges of the plate between the overlapping
mdthtnmdvhhgfﬁ'.l.nthmdm

pairs of revolving cireular shears, as already explained ; but the plate may 5
hmdblhaﬂmdwhckbya-m.mmwm&“m
moving endway forwards as fast as the two edges thereof are cut by the action

of the said two pairs of wheels, which will in that way cut off & narrow sirip

from each of the edges, 50 as to ent both at once, and forming two smooth cut

edges for the same purpese as-is usually done by clipping aleng one edge at 2 10
time with shears, such as represented at Figure 7, Sheet 11, and already '
wentioned.  The two edges being cat at the same time will be straight and

* parallel, so as to reduce the breadth to uniformity, and both edges will be cut

At once in less time than one edge could be clipped with shears, And pote, it

is not new to employ one pair of circular wheels, such as ¢, £, Figure 8, Sheet 11, 1

to cut along one edge at a time, in the manner of revolving circular- shears,

but it is wew to combine two such pairs as e, f, ond g, A, together, for the
purpose of eutting off the two edges of a plate or skelp at the same time, and

with certainty of rendering the breadth uniform; and the plate may be drawn -
endways through between sach combined pairs e, 7, and g, A, by power of a 20
draw-bench, or other similar machivery, as already deseribed in reference (6 {
Figures 2, 5, and 4, Sheet 11 ; in which case the two axes a and 3, with the

two combiined pairsof wheels ¢, f, and g, h, are left freely at liberty to turn round

s fast as the endway motion of the plate requires them to do in passing
through betwoes them, Or the two axes @ and §, with the two combined pairs 23
dwbohaﬂ.ndg.h.mmthmuthmdm

applied to those two axes and the plate presented to the cutting action of the |
two combined pairs of wheels ¢, £, and g, A, by band. And note, in cases when

it is required t6 cut a broad- plate along the middle of its breath, in order to ‘
divide it into two narrow plates or skelps, in the manner already mentioned $0

in reference to Figure 8, Sheet 11., then three pairs of wheels such as ¢, /, and .
9, b, and another third pair not represented, may be combined for eutting

along the middle; and at the same time cutting along each edge of such

broad plate along- the lines represented dotted in Figure 8. To such case

the two horizontal axes a and B, Figure 3, Sheet 1L, must be supposed to be 35

so much prolonged at the ends which ave beyond. the wheels g, b, as to admit
of-having another third pair of wheels of the same kind as the wheels g, A,
fastened on the prolonged ends of the axes a, b, the cutting edges of said third

pair being at such distance from thie cutting cdges of the pair g, &, as will sui¢
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for the intended- breadth of one of the plates or skelps mto which the broad
plate is to be divided ; the distance from the' cutting “edges of the pair g, A, to
those of the pair e, f, being -suitable for the intendéd: breadth of the other
of the plates or skelps into which the same broad plate is to be divided.
+ 5 Each of the axes a and & will therefore have three circular wheels fastened
upou it, instead of the two which appear in Figures 3 and 4, Sheet 11.; and
when the two axes are mounted in due place, one over the other in their
frame G, G, and their positions adjusted by their setting screws k, &, the said
wheels will constitute three pairs suitably combined for the purpose of catting
10 along the middle and along the two edges of a broad plate at one operation, in
order to ‘cut two plates or skelps at once, with straight and smooth edges, and
uniformity of breadth. The two axes @ and & may be turned round by
the power of millwork, in order to produce the said cutting action of the
three combined pairs of wheels, or the Lroad plate may be drawn endways, by
15 power of a draw-bench or other similar machinery, through between the said
combined pairs of wheels. And note, the reference to Figure 8, Sheet II.,
in respect to three eombined pairs of rollers, as herein-before last deseribed, is
only by way of illustration ; but the strength of the axes a, &, and of the frame
G, G, must be increased beyond the representation in those Fi igures suitably
! 20 to tho greater length that thase axes must be, and to the greater strain they
z will have to endure with thrce combived pairs of wheels instead of two pairs.
Aud instead of preparing the edges of flat plates or skelps with vee grooves
and double-bevilled edges in the manner hercin-before described, the sail edges
may be rabbeted in the manner shewn at Figure 2, Sheet . ; that is to say, a

£5 rabbet is tv be formed ulong one edge by cutting away at one side or surface
«f the flat plate or skclp, and another corresponding rabbet along the other
odgé by cutting away at the contrary side or surface, The bottoms of the
rabbets so cut may either be parallel to the said flat surfaces, or else may be
bevilled,” as is sufficiently explained by the Figures.. The said rabbeted
{ 30 cdges, when they are brought together by the turning up of the plate or skelp
to a tubular form, must correspond and fit one rabbet to the other, so as fo
form a close longitudinal joint or seam along the length of the tube, as is
represented in Figure 2; and such joints (which I term a rabbeted joint):
partakes of the ‘properties of a common butt joint and a lapped jdint
85 combined. The edges of the flat plates or skelps may be cut with such rabbets

by any of the means herein-before explained for forming vee-grooved' and -
double-bevilled edges, with such alterations of the cutting edges uf the tools
which are used as may be requisite.  For instance, the rabbets may be cut by
- drawing the plates endways by power of a draw-beach between the cutting

o
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edges of fixed tools, or they may be cut in a planing machine; or they may be
cut with revolving circular toothed cutters applied in any of the modes herein-
before deseribed, or in any other svitable mode. Aund note, in case it shoull
be required to sccumulate a somewhat greater thickness of metal at the
longitadinal joint or seam of a tube, by which the two edges of the plate or 5 .
skelp are to be united, the thickness of that edge in which a vee groove has
been cut may be increased by drawing the plate or skelp which bas been
prepared (in - manner berein-before described) with a vee groove at one
edge, and double bevil at the other edge, by power of a draw-bench, through
between a pair of rollers, whereof one roller is formed with a double- 10
bevill.d edge around its circumference, for acting in the vee groove \
that has bLeen previously cut along ome edge of the plate or skelp, and
the other roller is formed with a vee groove around its circamference, for
receiving the double bevil that has Leen previously formed along the other
edge of the plate or skelp. And in the passage between such pair of rollers 15
the pressure which will be exerted by that roller which aets in the vee groove
against one or both of the borders of that vee groove may lie caused to act
so as to spread out one or both of those borders to a wider angle, in order to .
increase the thickness of that edge of the plate. or skelp along which the
vee groove is formed beyond the original -and proper thickness of other parts 20
of the same plate or skelp. In such case it is obvious that the vee groove as
originally cut out in the edge of the metal must be a deeper and narrower or
more acute angle than will be ultimately required for the vee groove; also.
that the double-bevelled edge around the circun:ference of the roller must be
formed with a wider or more obtuse angle than the vee groove as originally cut, 25-
in order that the pressure by such roller may be able to produce the spreading -
effect above ‘mentiones], and thereby bring the vee groove to the proper
obtusencss of angle which is required for fitting correctly to the double bevel
at the other edge of the same plate or skelp. In short, the circomferences of
the said two rollers must be so formed that by the pressure which they exert 30: y
on the two two edges of the plate or skelp when it is drawn through between

.- the pair, those edges will be left with a vee groove and double-bevelled edge .
properly adapted one to the other for fitting closcly together when they are

*  brought in contact by the turning up. Or, instead of such. rollors fixed steel
tools with blunt edges adapted for rubbing with- a burnishing (and not a 35.
‘cutting) action may be substituted, and the plate or skelp being drawn through
between two such fixed tools by poiver of a draw-bench, they will operate on
_the vee-grooved and double-bevelled edges in the same manner as the pair of
rollers above deseribed. And according to the furm that may be given to

-
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the double-bevelled circamference of the said roller (or to the blunt edge of |
the fixed rubbing or burnishing tool which may be substitated for the said
roller) so the increased thickness that is-given to the elge of the plate or
skelp may be spread cither at that side or surface theroof which will ultimately
5 become the interior of the tube, or else at the other side or surface which will
" ultimately become the interior of the tube, or the said increased thickness
- may be spread at both sides. This will be fully understond by inspection .
.of Figure z, Sheet 5. And the same may be said respecting the preparing
of plates or skelps with rableted eldges, as ropresented at Figure 2, Sheet I,
10 and herein-before deseribed, for accordingly as those edges may be eut during
such preparation, so they may be made to .produce an increased thickness:
dongtbojdmormm,wbcndnnldedgqanbnogbtinmbyth.'
turning wp of the prepared plate or skelp to a tubular form. And such
“incrensed thickness may either form a prominence boyond the proper outline
15 for the external circumference of that tubular form, or else a prominence
. within the interior circumferonce thoreof, or otherwise may form a slight
prominence beyond the external cireumference, and another within the internal
cireumference. This will be fully understood by inspection of Figure w,
Sheot V. Aud note, in case of soldering or. brazing the joints of tubes, the
20 plates or skelps fur which have boen prepared with vee-grooved and double-
bevilled edges accordingly to the first part of my improvements, and then

" turncd wp o a tubular form according to this second part of my improvements,
the joint may be sligitly foréed open (by drawing a plug through the interior
of the tube) whilst solder or spe'ter or brass wire with flur is put into the
25 vee groove, and theu the eliges allowed to spring together and enclose
the solder. or spelter or brass wire in the joint in preparation for suljecting the
tube to heat for melting the solder or spelter or brass wire, and brazing the
joint. The tube should be kept in a proper position during the heating with
the hollow of the vee groove downwands, so that melted solder will nol escape.
80 In case of soldering or brazing tubes with rabbetted joints the mode of pro-.

' eceding will be nearly the same.

mwmdqummwhmhdm

up flat plates or skelps of metal to a tubular form. The =aid flat plates are

to be laid horizontally one at & time over the bollow of a long and somewhat

85 broad gutter or trough of metal which serves for a mould, see a8 section
thereof at A, A, Figure 1, Sheet IV., and the plate, whereof 4, , is & section,

is forcibly pressed down by a suitably formed solid tool of metsl B, I, iato.

the said hollow of the mould A, A, so that the two extreme margins of the

flat plate.o, b, (being those portions of the hreadth thercof which wre most,

L —
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immediately adjacent to the two edges a, J, of the flat plate) become bended
up to the form of the two sides d, d, of the said hallow mould, and the middle
part of the breadth of the plate becomes bended to the curvature of the lower
part of the solid tool B, B, for a first stage of the operation of turning
up. The form into which the plate is by that means bended for such first 5
stage is indicated by the dotted lives ¢, £, 9, k, i, being like a bollow gutter or
trough with a coneave bottom g, and the two sides f and h, ascending there-
from with a curvature which, at the extreme edges ¢ and 7, begins to be vertical,
and the two margins ¢ f, and A, i, which are adjacent to the said edges ¢, i,
buing bended to the curvature of any suitable small portions (for instance, the 10
Drawing represents twelfth parts)-of a circalar circumference of the same size
as the tubular form that the whole breadth of the plate will be nlhmm-ly mada
to assume by the final competition of the turning up; but the middle part

f. 9. h, of the breadth of the plate, for an extent of five. sixths of that
breadth, is only bended with an casy curvature f, g, b, (dotted) during 15
the said first stage; and-as to the two margins ¢, f, and A, i, of that breadth * -
(ench of which margins is an extent of one twelfth of the whole breadth),
the bending of those two margins during the said first stage being com-. .
pleted to the curvature of the intended tubular form, as alrcady men-
tioned, the said first stage, as in faét a completion of the bending or 20
turning up of two twelfths (or equal to one sixth) of the whole circnmference
of the tubular form that the whole of the plate will be ultimately made to
assume by the final completion of the opération of turningup, the remaining
five sixths of the breadth of the plate from fto A being bended to an easy
cureature. at that first stage in part of the bending that it must ultimately o5
undergo. And then for the second stage of that eperation the middle part ‘of ‘
the concave bottom f, g, of the said gutter, which bas been formed at the first
stage, as aforesaid, is forcibly pressed by a suitable solid tool D, Figure 2, into
the bollow of a long and narrow semi-cylindrical groove or trough E, which
serves for a moull, and which groove E may, if convenicat, Le at the bottom 30
of the bollow of the same mould A, A, as already described, Figure 1, or may
be a distinet mould, so that the said concave bottom f, g, will be bended down

. by pressure of the tool D, and made to assume nearly the curvature of the
hollow groove E, and exactly the curvatare of the under part of the tool D.
And during such bending the two cxtreme edges e and i of the plate will be 35
turried up and brought one towards the other, as shewn by the dotted lines, in
approximation towards the intended tubular form, until the sail edges ¢ and i
have in that manner approached so near to the tool D as almost but not
quite to touch the sides thereof. The bending of the plate is thorefore brought

e~
..

o~
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by the second stage to an incomplete oval curvature, as is shewn by the dotted
Jines in Figure 2. And then for the third and last stage of the said operation, -
the ovally-bended plate aforesaid is compressed between two long and narrow
semi-cylindrical grooves, with the angles along each side of each such
5 groove rounded off, sce E and F, Figure 3, Sheet V., the said grooves
corresponding one to the other like the two halves of a mould which, when
they come together, will form a hollow cylindrical mould, of the proper
size for the exterior of the tubular from which the metal is intended to
assume when the turning up is completed, and by compression between
' 10 the said two halves E and F, Figure 8, of such mould, the aforesaid
N extreme edges ¢ and 1, which had (as already mentioned) been brought one
towards the other during the second stage, are brought into close contact
one with the other at this third stage, and by giving a very forcible com-
pression with the two halves E and F of the said mould after such contact
15 has taken place, the turning up is finally completed to the intended tubular
form, which is reprcsented by the dotted circle &*, Figure S. And note,
although the aforesaid description implies (and the Figures represent) that
such tubular form is a eylindrical form of tube, and although a cylindrical
form will most commonly be required, nevertheless if any other tubular form,
20 such as elliptical or egg shaped, or polygonal or other form, should be required,
i my mode of turning up will be the same as aforesaid, but with the several
hollow moulds suitably hollowed, and the solid tool suitably carved for pro-
ducing the intended tubular form. And in like manner respecting tapering
forms of tubes which are larger in diameter at one end than at the other end,
25 or larger in diameter at the middle of the length than at the ends, the extreme
edges of the flat plates or skelps being suitably shaped for such forms of tubes,
and the several hollow moulds suitably hollowed, and the solid tool suitably
curved, the turning up of such plates may be performed in the manuer above
described. And respecting the aforesaid first stage of the operation of turning
30 up, according to this second part of my improvements, which stage is performed,
| es already deseribed, by pressing the flat plate or skelp into a broad hollow
mould by pressure, exerted with s corresponding solid tool, as shewn in
Figure 1, the bending action during that first stage turns up the two
marginal portions of the breadth of the flat plate or skelp which are most
85 immediately adjacent to those two extreme edges of the plate or skelp which
are ultimately to be brought together by the completion of the turning up.
And the degree of bending to be given at that first stage to the said two
marginal portions should be a completion (or- very nearly a completion) of all
the bending that those two marginal portions will require when they are ulti- :
' B
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mately brought to assume their respective places in the circamference of the
intended tubular form by the final completion of the turning up. The middle
portion of the breadth of the flat plate or skelp between the said two marginal
portions is only bended &0 an easy-curvature at the said first stage. And
respecting the aforesaid second: stage of the said operation, which stage is 5
performed by pressing tke aforesaid concave middle portion of the breadth
of the plate or skelp into a narrow hollow mould by presure, exerted with a
nearly (but mot truly) corresponding solid tool, as shewn in Figure 2, the
bending action during the sccond stage should be solely operative on the said
middle portion of the breadth, and the degree of bending to be given at that 10
second stage to the said middle portion should be somewhat more than will be
required when that middle portion is ultimately brought to assume its proper
place in the circumference of the intended tubalar form. This is represented
in the Figure 2, where the eurvature of the nunder part of solid tool D is
shewn to be more rapid than the curvature of the hollow groove E beneath it, 15
and the plate is bended down to the said more rapid curvature of the under
part of the tool D at the second stage. And respecting the aforesaid third
and lust stage of the said operation, which stage is performed by forcibly
pressing the partly turned up plate or skelp between the two corresponding
halves of a hollow mould, as shewn in Figure 3, the bending action during 20
tbat thind stage should be chiefly operative on these portions of the breadth of
the plate or skelp which intervene between the aforesaid middle portion and
the two aforesaid marginal portions of the said breadth, and which intervening
portions will not have been sufficiently bended at the two first stages. The
final compression at this third stage, which, as already stated, completes the 25°
turning up, after.the two extreme edges of the plate or skelp have come into
close contaet, fends to compress all parts of the metal of the plate or skelp
to. the exact form of the interior circumference of the hollow moulds. And*
as to the middle portion of the breadth, which, as before mentioned, was-
bended at the second stage somewhat more than would be ultimately required, 30°
that middle portion (during the said final compressure at the conclusion of '
the third stage) becomes rebended to ifs proper intended form as ultimately” -

. required ; and in consequence of such over bending of the said middle portion
at the second stage beyond what will be required, and the subsequent rebending
thereof at thé third stage to what is required, the two extreme edges of the 35°
plate or skelp which have been brought into confact will be kept securely’ in

- contact owing to the metal having been set on a strain by the rebending, with
a tendency to close the said two extreme edges nearer togetber than their-
contact will allow, and therefore they will not separate.or quit contact of’

-

-
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themselves after being released from the pressure, and removed from the hollow

mould, but considerable force would be required for separating them from

their contact. And the degrec of such overbending during the second stage

should be such as by the rebending thereof at the conclusion of the third stage

5 will cause the two extreme edges to spring together with as much force of

contact as may be required. And note, in case it sbould be required to tum

up flat plates or skelps of metal to & tubular form, with the two extreme edges

brought opposite one to the other, but not in contact, 5o as leave an open

crevice of any required width between the said two edges, such wrnin;g up

10 may be performed by this second part of my improvements if a metal ruler of

) the same width as the said open ecrevice is required to be, is fastencd along

within the summit of the hollow of the upper half of the mould which is used

in the aforesaid third stage of the operation, in order that the two extreme
edges of the plate or skelp may come in contact with the two edges of the

15 said ruler at the summit of the mould at the same time' and in the same
manner as the said two extreme cdges of the plate or skelp would (according

to the foregoing description) come in mutual contact one edge with the other, and

the said ruler keeping the said two extreme edges apart to a proper distance for

the width of the open crevice which is intended to be left between them as-

. 20 aforesaid, the metal of the plate or skelp will be then qualified for receiving
| that final compression at the conclusion of the third stage of the operation, by
which compression, as already explained, the turning up is completed, and the

metal made to assume the form of the hollow left between the two half moulds,

And in this way, by employing a ruler of snitable width within the mould,

25 fiat plates or skelps may be turned vp to any required portion of the circum-
ference of a tube, exceeding half; for instance, if the width of such ruler is .
equal to one fourth of the circumference of the interior of the mould then

the plate or skelp which is turned up will be thice fourths of the circumference

of a complefe tube, and so on of any other portion. The breadth of the

30 platés or skelps which are prepared for such incomplete tubes must in all cases

' be as mueh less than the width that would be required for making a complete
tabe in the same moulds as the width of the ruler which is to be fixed within
the modld, so that. the breadth of the plate and the breadth of the said ruler -

will togethér make up the .proper breadth for a plate or skelp which would

35 he.tirned up to a complete tubolar form in the same mould. And the

flat plates or skelps of metal which are to be turned up in manner aforesaid

may be prepared in any of the modes now in use for such purpose, that is to

say, the extreme edges may be such as will be' left by the rolling operation,
whereby the plates or skelps have been manufactured, and brought to their

B2
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or the edges so left may be afterwards dressed or clipped with shears or other-

wise, to render them smooth and more correct in breadth, and may also be

cut more truly parallel by drawing the plates or skelps by power of a draw-
bench through between the cutting edges of fixed tools, as bercin-before 5
mentioned ; and the said extremo edges may be square, that is, -at right angles

to the flat surfaces of the plates or skelps, suitably for becoming edge-to-

edge or butt joints in the tubslar form which will be given by the
turning up, see Figure A. Or the said edges may be feather-edged suitably

for becoming lapped joints in the tubular form ~which will be given by 10
the turning up, see Figure B. Or the said edges may be rabited or may be §
vee grooved and doublo bevelled according to the first part of my improve.

ments, as herein-befare described, suitably for becoming rabited or vee-grooved

Jjoints in the tubular form which will be given by the turning up, see Figures 1

and ¢, Sheet 1. But what I prefer is, that the extreme edges of the plates or 15
ekelps should be prepared with vee-groove and dovble-bevilled edges according

to the first part of my improvements, as herein.before deseribed. And then

the turning up of the plates or skelps, so prepared, being performed aceording

to the sccond part of my improvements, as berein-before deseribed, the said

edges will form a very close and firm longitadinal joint or seam for the tube 20
which is produced by such turning up, see the section thereof, Figure 1, {
Sheet I.  And as to the means of producing the requisite pressure for bending

the plates or skelps of metal into bollow moulds, according to this third part of

my improvements, as herein-before deseribed, in refercuce to Figures 1, 2,

and 8, Sheet IV. Any kind of mechanical powers commonly used in 25
'—&uyfwmwuthuyhmm'ﬁu

willbe capable of exerting sufficient foree of pressure for the purpose. Tho

foree that will he required will vary according to the thickness of the plate,

and the kicd of metal; and the size of the tubulor form which is to be
produced, and according to the length of such tubular form or to the length 30 _
theroof which is intended to be bended up st once. For the several bollow '
mouls and the solid tool, berein-before described, in reference to Figures 1,2,

‘and 8, Sheet 1V., may be somewhat longer than the whole length of the plates

or skelps of metal which are to be turned vp in those moulds, in which case

very great pressure and great strength of pressing machinery will be required 33

for bending the plate or skelp, in manner herein-hefore deseribed, throughout

the whole length from end to end thereof at the same time. Or the said
moulds and tool may be short suitably for bending only a portion of the whole

length of the plate or skelp at once, in which case less pressure and strength
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may be requisite. And after the bending of one such portion of the length
has been carried as far as one of the three stages herein-before described,
(but no farther,) then by a repetition of the pressing in the same short mould
and tool, another adjoining portion of the length of the plate or skelp is to be
5 similarly bended in continuation, and so on, portion after portion is to be
subjected to the bending action in the same short mould and tool, until the
whole length is bended and brought.to the same state as 'would have been
done at once if the long moulds and tool had been used, as above mentioned.
But note, with short moulds and tool, and for bending only portions of the
10 whole lengthi at onee, the hollows of the several moulds must be ecalarged at
) the ends of their lengths with easy curves, in the manner of what are termed
bell-mouthed or trumpet-mouthed hollows, in order that the plate or skelp of
metal may not be forced tochangutssmtoosnddenlyfromdntpomonohu
. length which is beyond the Jength of the mould, and remains unbended thereby,
15 to that neighbouring portion of the length of the yhta or skelp which is
~ bended in the mould to a more advanced stage of the bending. And of the
transition from the bended to the unbended part of the length of the samo
plate or skelp takes place with an casy curvature from once such part to the
other, the bending by repetitions, as aforesaid, will effect the turning up of a long
20 plate or skelp in a proper manner with less expensive moulds and tools, and
with less force of pressure, and less expensive machivery for giving the pressure;
but the work of turning up must go on slowly in so bending by repetitions, and
therefore, in manufacturing tubes in a large way, it will be better to use long
moulds and tools, as already stated, for bending the whole length of the plates
25 or skelps at once, and to employ machinery of sufficient strength and power
for exerting the great pressure which will in that case be required. Anil
by way of sliewing an example of one kind of pressing wachinery, which
will be suitable amongst other kinds which may be used for the purpose,
1 will explain how the well-known mechanical power of hydro-mechanicl
" 80 or bydrostatic press may be applied, and two, three, or more hydrostatic -
eylinders combined into one press for acting in concert to produce like pres-
sure along every part of the length of the long hollow moulds and tool before
wentioned, see Sheet V1., wherein Figure 4 is a longitudinal elevation, and
; Figure 5 a transverse section of a compound hydrostatic press with three
35 cylinders N, O, P, which are lodged in a very strong horizontal frame Q. Q,
to which upright pillars v, v, are firmly fastened at their lower cods, and the
upper ends of the same pillars v, v, are in like manner fastened to the upper
horizontal part or head of the press R, R. Each of the eylinders N, O, P, has
a solid piston or plunger fitted into it, commonly called the ram of the press,

e
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see r in the section Figure 5, with a collar of leather applicd around within
the upper end of the eylinder N, for close fitting around the ram r, and on the
upper end of each of the three rams is a strong plate called a follower, as

at S, T, V, and uvpon those three followers the lower hollow mould A, A, is
lodged and fastened by suitable screws, the upper mould or solid tool B, B, 5
being fastened to the under side of the head R, R, by screws which suspend
its weight. The relative positions of the hollow mould A, A, and the solid
tool B, B, above it, appears in the section Figure 5, which is the same as
Figure 1, Sheet IV., already explained, but on a smaller scale. The action of
the press is the came s that'of ordinary hydrostatic presses, and. which action 30
is well known. Water is injected into the hollow of each eylinder N, O, P, '
by means of a forcing pump and a conveyance pipe therefrom to the said
hollow, and the water acting beneath the lower end of the same by the
hydrostatie pressure forees the ram to move up out of the cylinder through

its eollar of leathers above mentioned with a very great force, all which being 15
as wsnal in hydrostatic presses requires no further deseription; but in the
present case, the said conveyance pipe from the injecting pump must com-
municate equally by branches with all the three cylinders N, O, P, in onder
that any quantity of water which is injected by the pump may distribute
itself equally amongst the three cylinders, and then the three rams thereof wiil 20
be forced up with equal force and motion, becatise they are all preeisely of the
same diameter, and they act by their followers S, T, V, beneath the lower
hollow mould A, A, at cqual distances apart along the Jength thercof ; and the
force required for bending the plate or skelp of metal will be required to act atall
parts of the length of the long mould A, A, and upper mould or solid tool B, B. 25
The injecting pump may be worked by power of a steam engine or other
power, and a loaded safety valve must be applied to some convenient part of

- the pump, communicating freely with the interior of the said conveyance pipe,

in order to permit the water to escape by lifting that loaded valve whenever,

by continuance of the injection of water by the pump into the interior of the 30
three cylinders has been continued until the hydrostatic pressure on the valve,
and consequently the hydro-mechanical force exerted by the three rams to
press the lower hollow mould A, A, upwards towards the upper tool B, B, has
become as great as it is intended to be, and if the injecting pump continues to

be worked after that pressure has been attained, then the said loaded safety 85
valve will allow all the water which may-be afterwards forced by the pump into

 the conveyance pipe to escape therefrom into the open air without entering
into either of the cylinders, or causing any increase of the force exerted by the -
rams Wherefore, by loading the said safety ‘valve more or less, the force of

! a
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' pressure that will be exerted to force the lower hollow mould A, A, upwards
towards the upper tool B, B, and consequently to compress the plate or skelp
of metal between the two, can be limited to what is ‘required without risk
of exceeding the intended limit, all which is as usual in hydrostatic presses,
5 and therefore requires no farther explanation ; but the facility wherewith the
pressure can be thereby limited, and the great force which can, as is wéll known,
be exerted by hydrostatic cylinders, rezders them a very suitable mechanigal
power to be applicd for this-purpose. The manner of performing the operation
of turning up by the ‘said press is as follows:—For the first stage of the
10 operation, the long hollow tool A, A, being lodged aml fastened in its place
-} on the three followers S, T, V, and the upper solid tool B, B, being fasteued
beneath the head R, R, of the press, as they appear in the section Figure 5,
the zaid hollow mould and solid tool will be in the same relative positions as
they. arc represented in the section Figure 1, Sheet IV., which has been
15 already explained. The flat plate or skelp of metal must be introduced hori-
zontally endway into the press between the pillars'V, V, thereof, and when
laid horizontally over the broad hollow of the said mould A, A, as already
explained, it is guided so as to lay correctly over the bollow by means of studs,
which are fastened at each edge of the hollow of the mould A, A, and project
! 20 upwards suitably for receiving the two edges of the plate or skelp of metal
' between them ; and if the plate should be too wide, it will not go.in between
- those stops, and will be detected as being unfit for turning up ; but the plate
should be of a proper width, which will be shewn by being wide enough to 6l
the space between the said studs without being loose between them. The
25 plate being properly laid, theu the injecting pump is set to work, and by
forcing water into all the three cylinders at once, will raise up the three rams
and their followers S, T, V, and the hollow tool A, A, together with the plate
or skelp thereon, until the said plate in so rising upwards is brought with its
upper surface in contact with the under part of the solid upper tool B, B,
50 which is immoveable, and then what has been befure described as a pressing
of the plate begins, though in fact in the mode now deseribing it is rather a
jressing up of the two margins of the plate by the ascending motion of the
luwer bollow tool A, A, whilst the middle part of the breadth of the plate is
prevented from rising by the upper fixed tool B, B, but the effect is the same
85 as already described in reference to the aforesaid Figure 1, and need not be
repeated, except to state that the motion of the press is to be continued until
the plate is completely bended, and a great force of pressure should be uli- "
mately exerted in order to ensure that the bending is completely performed. -
Then the water is let out from any convenient part of the conveyance pipe by
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opening a cock in the usual manner by hydrostatic presses, and the rams r,
with the followers S, T, V, and the long hollow tool A, A, will descend by
their own weight, and the bended plate or skelp may be removed from the
hollow of the mould by passing it endways out of the press between the
pillars v, v, thereof, and it will be one plate or skelp bended to the first stage 3
of the operation of turning up. After a number of such plates or skelps have
been treated in the same manner as aforesaid, then the press may be prepared
for performing the second stage of the operation-of tuming vp, by removing
theuppersolid.tool B, B, from beneath the head R, R, of the press, by with-
drawing the screws by which it was suspended and fastened in place beneath 10
the same ; and the other solid tool D, Figure 2, is to be substituted and sus-
pended beneath the head R, R, by the said screws. After this preparation
the further bending of the plates or skelps which bave been previously bended
to the first stage is to be performed by intreducing those plates or skelps, one
at a time, cndways into the press between the pillars v, v, thereof, and the 15
press put in operation in the manner above described, for the purpose of

. bending the middle part of the breadth, so as to turn up the edges fo the
second stage, as shewn in Figure 2, and already explained. - And after a
number of the plates or skelps have been so treated, then the press may be
preparcd for performing the third stage, by removing the upper solid tool D, 20
and substituting an upper hollow tool, such as appears at X, in Figure 6, and
berein-before described as hollowed, with a semi-cylindrical groove for forming
the upper half of a hollow mould ; the corresponding semi-cylindrical groove E,
Figure 3, for the lower half thereof being formed at the bottom of the hollow
of the mounld A, A, and the press is worked as before, in order to compress 25
the partly turned-up plates or skelps between the said two halves E and X, as
already explained iu reference to Figure 3, for completing the turning up of
the plates or skelps to their intended tubular form. And note, instead of a
semi-cylindrical groove E being formed, as aforesaid, at the bottom of the
hollow of the mould A, A, a distinet mould with such a groove may be used 30
for the lower balf, as shewn at Y, Figure 6, and a’like mould Z, with a eor-
responding groove for the upper half, so as that such two halves Y, Z, when
they come together will form a complete hollow mould, which will be the
same as to its interior form and size, and will operate in the same manuer as .
the mould formed by the groove E at the bottom of the mould A, A, and the 35
groove in the mould X, in Figure 6. But in case of so using the pair of half
moulds Y, Z, the mould A, A, must be removed from its place on the three
followers S, T, V, of the press, and the lower half mould Y substituted, when.

the press is to be prepared for performing the third stage of the operation, the

-
™ n

-
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upper balf mould Z being at the same time suspended from the bead R, R, of
the press, instead of the half mould. And note, in case of an extensive manu-
facture of tubes there may be three such presses as represcuted in Sheet V.,
whereof one press may perform turning up of the plates or skelp to the first

5 stage with the hollow mould A, A, and solid tool B. Another press may con-
tinue the turning up of the same tubes or skelps to the second stage, with the
bollow mould A, E, and solid teol D; and the other press may be employed
for completing the turning up of the intended tubular form, ecither with the
hollow half moulds A, E, and X, or else the half moulds Y and Z; and in

16 that way the loss of time and trouble of ehanging the moulds and tools will be
avoided, and a great quantity of work performed. And note, when plates or
skelps of shorter length than the full leugth of the hollow moulds are required

to be turned up therein, short pieces of one of the same plates or skelps should

be laid in the bollow of the mould at the two ends of the hollow, beyond the
15 two ends of the short plate or skelp, so as to serve for prolonging the short
plate or skelp to the full Jength of the hollow, in order that all the length
thereof may be filled up when the great pressure is given, and thercfore the
said pressure will be operative in a uniform manner along all the length of the
moulds in the same manner as if plates or skelps of the full length were to be

20 operated upon. Such short pieces, when they have been once pressed into the
form of the hollow, may be retained and fastened therein fur continual use, so
longasshi:rtplatu or skelps are to be turned up. The plates or skelps of
metal which are to be turned up, according to this second part of my improve-
ments, in the manner bercin-before described, must be correctly prepared in
25 their width and their thickness to suit the cxact size of the tube, which the
hollow moulds and tools are adapted to form by their operation as aforesaid ;
and for so turning up for tubes of different sizes, different hollow moulds and
tools must be provided. The hollow moulds and tools may be made of
wrought iron or of cast iron, with their hollows and acting surfaces accurately

30 formed by planing, so as to be straight and trne and parallel, and also their
exterior surfaces, which are to apply beneath the head of the press R, R, ‘and
above the followers S, T, V, should be planed true, flat, and parallel. The
surfoce of those followers, and of the head of the press to which the said
exterior surfaces of the moulds and tools are to apply, being also planed true,
85 the parts'will fit correctly together to perform the turning up with accuracy.
Care must be taken to keep the hollow of the moulds well cleaned out from
dirt and scales, which will be liable to separate from the surfaces of the plates

_or skelps when they are in the act of being bended. And the plates or skelps .

of metal which are to be turned up, according to this second part of my

S’

S
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improvements, may be operated . upon in 2 cold state, the metal having been
previously anncaled in order that it may bend more easily ; or the metal may

be slightly heated and operated upon whilst in the heated state if preferred,
although it will not be advisable to beat the metal so strungly as to oceasion

scales to be formed on its surfaces by the heating. The said mode of turning 5

up, according to tbis second part of my improvements, is most applicable”
to-tubes whereof the metal is thin in comparison to the interior diameter of

the tubes, such as the tubes which are used in the interiors of steam boilers

for locomotive stcam engines and steam engines for steam navigation, particu-

larly the latter. Such tubes require to be very truly formed, and the edges 10
well united, and owing to the thinness of the metal whereof they are usually (
made, the bending can be performed for turning up in manver already
explained when that metal is cold. And respecting the turning up of plates

or skelps which have been prepared with vee-grooved and double-bevilled
edges, according to the first part of my improvements herein-before described, 15 -
and with an increased thickness of metal along that edge which is vee grooved,

or the turning of skelps which have been prepared according to the sail first
part of my improvements, by rabbeting the cdges, and so that the overlapping

of the rabbeted cdges will cause an inecrcased thickness at the joint, and in
case of such increased thickness being intended to be at that side or surface of 20
the plate or.skelp which will vltimately become the exterior surface of the
tube, all which has becn herein-before deseribed in reference to Figures x and v,
Sheet V. When the turning up of such plates or skelps to a tubular form is

to be preformed by pressure within hollow moulds, according to this second
part of my improvements, as herein-before described, then the internal surfaces 23
of the hollows of such moulds should be suitably eut away at those parts
where such increascd thickness will apply to, and be pressed against the said
interior surfaces, in order that after the turning up the said thickened edge
may be left slightly prominent beyond the correct outline that is proper for the
exterior circumference of the tubular:form which is produced by the turning 30
up. And such prominent part continuing along the longitudinal seam or joint

all the length of the tube will allow for any loss of metal which may take
place in the subsequent operation of heating and welding the edges together,
and the prominence being hammered or pressed down in that operation, or
subsequently, well render the joint very close. Or in case of soldering or 33
brazing it may be thought desirable to have such a prominent part along the
juint, which may be subsequently hammered or pressed down, if preferred.
And respecting the tarning up of plates or skelps of metal which bave been
prepared with bevilled or feather edges, suitably for forming lapped or scarf

-
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Joints, such as Figure B, Sheet L, and which mode of preparing skelps with
bevilled or feather edges is commonly practised, and forms no part of my
improvements, the turning up of such bevelled or feather-edged plates or
skelps to a tubular form way be performed by pressure within hollow moulds,

5 according to this second part of my improvements, in the same ‘manner as
herein-before deseribed, except that the bending of the middle part of. the
breadth of the plate during the second stage of the operation by pressure with
the upper solid tool D, Figure 2, Sheet 1V. should be no more than will be
ultimately required, without any of the overbeoding herein-before mentioned.

10 This will be effected by making the under part of the tool D of the same -
) curvatare as the interior of the intended tubular form to which the plate is to
be turned wp. But in that case the bevelled cdges of the plate will not
remain in close contact one with the other after the turning up, for when- the
metal is relcased from the pressure that is given at the conclusion of tle third

15 stage of the operation, and withdrawn from the hollow moulds used in that third
stoge, the metal will spring so as to separate the bevelled edges from the
-contact and open the joint. In such case the said edges may be. afiersards
brought into contact again, and securcd from separating by application of the
third part of my improvement, herein-after next to be described.

20 The third part of my said improvements consists in a mode of fastening
together the two edges of plates or skelps of metal which have been turned
up to tubular forms. For this purpose double-dovetail picces of metal called
cramps are to be inserted or inlaid into corresponding double-dovetail, notches
cut out in the two cdges, which are to be fustened together, one such cramp

@5 being so inserted at every place along the length of the tube where such
fastening is required. See Figure 1, Sheet VII., where a is one of the double-
dovetail pieces called cramps, which is wider at each end aud narrower at the
middle. It may be cut out by suitable tools in a fly press from a flat plate of
metal, which is somewhat thicker than the thickness of the turned up plate

- 30 ,or skelp into which the cramp is to be inlaid. A great number of such
cramps may be made by that mode with case and rapidity, and the cramps so
cut out will all be exactly of the same form and size. C, Figure 2, represent
two of the dovetail notches in the edges of the turned up plate or skelp ;- they
are -exactly opposite one to the other, so as to form a pair of dovetail

. 85 notches which are adapted for receiving one of the cramps a. The two
notches which'constitute the: pair of notches C may be cut out in both -edges

of the turned-up plate or skelp at once, by suitable tools in a fly press after

- the turning up to the intended tubular form has:been performed, the pair of

- notches- so cut out being- exactly of a .proper. form and size to admit of

——
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inserting one of the cramps a into the pair of notches, but so as that the
cramps so inserted will fill the pair of dovetail notches, leaving no sensible
vacancy, and then by hammering or pressing on the flat surface of the cramp
as it lays in its place in the notches, and is supported on a suitable mandril
within the turned-up tube, the cramp can be spread laterally so much as to fast 5

 itself into the notches, and also its thickness will become reduced to the same
thickness as the metal of the turned-up tube, and the two surfaces of the
cramp brought into exact conformity with the internal and external surfaces
of the turned-up tube; and such double-dovetail ecramps may be applied to

- plates or skelps which have been prepared for turning up, and which have 10
then been turned up to.a tubular form, by any of the modes heretofure i
commonly known or practised for preparing and turning up of plates or skelps
of metal, without the adoption of either of the first or second parts of my
improvements, because such cramps are equally applicable whether the edges
of the turned-up plate or skelp form an edge-to-edge or butt joint along the 15
length of the tube, as shewn at Figure A, Sheet I., or whether those edges
form a lapped or scarfed joint, as shewn at Figure B, Sheet ., and whether
the two edges are in close contact, or whether an open cleft is required to be
left between the edges, the said cramps will in either case have the effect of
securing the edges in their intended relative positions, either in close contact 20
or at their intended distance asunder, as the case may be. And the edges
which are so secured by the insertion of such cramps in manner aforesaid may
be left without other means of union than the said cramps afford, or the said
edges may be united together by any of the usual modes of soldering or
brazing or welding, which Jatter, in the case of the metal being wrought iron, 25
is to be preferred, and the said cramps will in either of those cases be very
useful for retaining the two edges in their intended relative positions whilst
the operation of soldering, brazing, or welding is performed. And particularly
50 in the latter case, because of the welding heat to which the iron must
be subjected, whereby it becomes softened and renders the edges of the 30 . -
turned-up plate or skelp (without such cramps liable to become separated ;
also in the case of welding the action of the hammering or of the pressurc
between revolving groove rollers, or of the drawing through conical or bell-
mouthed apertures, to one or other of which operations the heated and
softened iron is subjected for effecting the welding, renders the said edges in 85
either case very liable to be displaced from their “intended relative positions
during the operation of welding. But soch displacement will be prevented
by the said eramps, which will hold the two edges securely together in elosc
contact during the heating and during the welding. And the said eramps

-
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" being themselves of wrought iron they will become welded into the iron of the
welded tube, so as to form one solid mass therewith to render such welding the
more complete, and the cramps should be cut out of plates of iron of the same -

" quality as that of the plates or skelps into the edges of which they are to be inlaid, -

6 and should be inlaid with the lengthway of the fibres of the iron disposed in the
same direction in the cram), as is the case in the plate into which the eramp

"is inlaid, And in like manner in soldering or brazing the edges together the
cramps become securely soldered or brazed into their places. And what I
prefer is to use such eramps in the manufacture of metal tubes, whereof the

10 flat plates or skelps have been prepared with vee-grooves and double-bevilled
y edges, or with rabbeted edges accurately cut, according to the first part of my
improvement, already deseribed, and which plates or skelps have then been
turncd up to & tubular form by pressure in moulds, according to the second
-part of my improvemeats, as herein-before described, with the said edges
*15 fitting accurately one to the other with very close contact; and in conformity
with the other parts of the circumference of the tubular form, and then by
inserting eramps, according to this third part of my said improvements, the
said edges will be effectually secured in the true intended relative positions -
which have been previously given to'them. And note, in case of plates or
20 skelps which have been prepared with bevilled or feather edges in the usual
§ manner for making lapped joints, as shewn at Figure B, Sheet I., without any
part of my improvements, and which have then been turned up to a tubular
form, aceording to the second part of my improvements, such turned-up tubes’
are liable, as already explained, to spring open at the joint, and separate the
25 bevilled edges from close contact. In such case, if this third part of my
improvements is to be adopted, the bevilled edges of the turned-up tobe must
be brought into proper. contact by any adequate means of compressing the
exterior of the turned-up tabe previous to the inlaying, and during the
inlaying and fastening of the cramps into the said edges, and the cramps
30 so inlaid will secure the edges from separation. And note, according to the
‘ degree of the said compression which is so given to the exterior of the turncd-
up tube, the bevilled or feather edges may be forced together beyond! their
places of contact, and thereby the joint or seam of the turned-up tube will
acquire an extra thickness, with a prominence along the joint beyond the
85 regular outline of the circumference of the turned-up tube, This will be
understood by inspection of Figure z, Sheet V., where it is shewn how such
prominence way be at the exterior surface of the turned-up tube. or at the
interior surface thereof, or at both exterior or interior surfaces, or how the
joint may he rendered even without any prominence, as may be desired. And

-
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whichever of those states the joint may be brought into previous to and during
the inlaying of cramps into the edges of the turned up skelp, according to this
third part of my improvements, those cramps will retain the edges securely in
that state.  And this third part of my improvement is particularly applicable
in cases of plates or skelps which have been prepared with square edges 5
suitably for butt or edge-to-edge joints, as shewn at Figure A, Sheet L, and
which plates have then been turncd up to a tubular form, according to the
second part of my improvements ; cramps inlaid into the edges of a turned-up
skelp of that kind will be very useful for fastening the edges together. The
manner of cutting out the dovetailed notches in the edges of turned-up tubes 10
by tools in fly presses, as herein-before mentioned, for the reception of eramps, = ¢
sccording to this third part of my improvements, is explained by Figure 3,
Shieet VII., which is a front elevation of a long work-bench A; A, whereon two;
three, or more ordinary serew or fly presses (whereof one is shewn at B) are
fixed in a row, and at such distances apart as the cramips arc intended to be 15
inlaid into the edges of the tube, and which will most commonly be ore
cramp near to each end and one cramp at the mid-length of each tube, unless .
the tube is very long or large, and then more cramps may be inserted, but the
said fly presses can be moved along the bench A, and again fixed at
the places required, but all in a straight row, and as many of them as 20
may be required. Ooe of the presses is shewn at B, and the dotted lines C, D,
denote the places for two other like presses. The upper moveable tool in each
press (marked a) is a punch of the proper size and shape for cutling out a
double dovetailed notch in the usual manner of fly.press punches ; but as to the

~ holster or lower hollow tool into which the said punch is to descend when it 25
‘is forced down by turning the handle d of the screw ¢ of the press, in order to
cut _through the metal of the tube that is to be operated upon, the said
hollow tool canmot be fixed in its usual and proper plice on the base R of the
press, because it must go withinside of the tube. Therefore the said lower
hollow tools for all the presses that are uses are formed or are fixed in a long 30
cylindrical iron bar E, F, that is of a size to admit the tube which is to be '
operated upon to press easily over the bar. The said bar E, F, is kept truly
to its intended place by an upright cylindrical bolt G, which is sustained at its
lower and upper ends by fitting truly through holes in a bracket H, fitted to
the bench A, near to one end thereof, and the middle part of the bolt G passes 35
through the enlargement or eross socket at the end F of the bar with exact
fitting. The other end E of the bar is mounted in the same manser, but with
a smaller cylindrical bolt g, which will not require any enlargement of the bar
E, F, beyond its eylindrical form. The latter small bolt g is withdrawn when

-~
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the tube which is to be operated upon is to be put into its place, which is done
by putting it endways over the bar E, F, as represented in section at i, i, with
the scam or longitudioal joint of the tube uppermost. Then the said small
bolt g being inserted again, the bar E, F, becomes secured in its proper place,
3 50 that the several bolsters or hollow tools will be exactly bencath their
respective punches a, in a proper manner for cutting out the double dovetailed
notches in the edges of the tube ¢, f. But as the bar E, F, would spring
downwards Ly the force of such cutting out, it is necessary to support it firmly
bgneaih each hollow tool; fur which purposc the under side of the eylindrieal
10 par E, F, is notched or cut away to obtain a broad flat surface beneath each
) hollow tool, in which surface is inclined from the Liorizontal, and a wedge piece
is fitted beueath the said inelined surface, so as to Le capable of sliding
endways along beneath that surface in the direction of the length of the bar
E, F. Dart of the said wedge piece is formed to suit the curve of the interior
15 of the tube 1, i; and if the wedge piece is sliding along beneath the inclined
surface of the bLar E, F, towards the highest end of that surface, then the
‘walge picee and the bar together will allow the tube to pass easily over them
both, for putting the tube into its place in the manner already explained.
But after that is done, the said wedge piece being slided along in a contrary
20 direction, or towards the lowest eud of the said inclined sarface, then the
wedge piece will quite fill the space beneath it within the tube 1, 1, and thereby
cnable the bar to receive a solid support within the tale when the lower side
of the bar is lodged, as shewn in Figurc 8 in a suitable hollow at the bate R
of the press. Each of the said hollow tools is provided with such a wedge
25 piece; and in order to move the several wedge pieces in manner aforesaid,
whilst they are inclosed within the tube, each one has & stem extending from
it alongside of the bar E, I, or in groove cut-therein to near one or other of
the cnds thereof, beyond the limits to which the ends of the tube extend
towards the ends of the bar E, F, so that by pushing or pulling the said stems
30 endways, the several wedge pieces to which they belong respectively can be
‘ made fast within the interior of the tube, as is requisite for enabling the
bollow tools in the bar E, F, to resist the force of cutting out the double
dovetailed notches in the tube by the forcing down of the punches a of the
several presses through the metal of the tibe, and into the said hollow tools
35 which are beneath that metal within the iuterior of the tube. Or the several
wedge pieces can by means of their said stems be set loose within the tube-, i;
so as to allow the same to be removed froin off the bar E, F, The hollow
tools in the bar E, F, must be of steel, welded or otberwise fustened to the
upper side of the bar E, F; the upper surfaces of the steel being formed tof

S
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‘suit the eurve of the interior of the tube, and the bollow in each tool
(which hollow is of the exact size and shape of the punch &, or upper
tool of the press) must be continued down into the substance of the bar
E, F, in order to form a hollow space for the reception of the fragments
of the metal of the tabe which will be cut out therefrom in making the double 5
dovetailed notches. The wedge piece will form a bottom to the said hollow
- space, and prevent those fragments from falling through into the .interior
of the tube, but after so many have been cut as to mearly fill up the said
hollows with such fragments, they must be removed. And after the double
dovetailed notches have been cut out in a tube in manner aforesaid by action 10
of the several presses, then & cramp is to be inserted into each of those notches p
to fill the same up. Bat previously the bar E, F, is moved endways for a
short distance within the tube 1, 1, (but without allowing any motion of the tube
t'.t',)wbmbythehollowsinthemhollowtoolsintbebuE,F.manled ‘
away from beneath the upper tools or punches a of the several presses, and 15
solid parts of the steel surfaces of the hollow tools are brought beneath the said
punches or upper tools a, suitably for bearing up beneath the several cramps,
which are then to be inserted into the notches, and thea the flat lower ends of
the upper tools @ being forced down by action of the several presses upon the
upper surfaces of the cramps, 5o as 1o compress and exjiand the same laterally, 20
in order that they may become fastened into the notches wherein they have {
been inserted, and in fact beeome inlaid into the substance of the metal of the '
_ tube. Note, in order to allow the aforessid endway motion of the bar
" E, F, to take place, the base part of the bracket I should be fitted into o'
. metdl Gioove, which is fastened to the bench A, A, so as to render the bracket 235
H capable of sliding horizontally the requisite short distance for the aforesaid
endway motion of the bar E, F. And note, in cases when from any cause the
.edges of the turned-up plate or skelp are not in proper contact one with the
. other, they ought to be then after the said turned-up skelp has been put into
its place (as at 4,1, Figure 8, and as already described), some suitable foree of 30
: compression should be applied to the exterior circumference of the turned-up .
skelp, so as to bring the two edges thereof into their proper intended state of
contact, and then (but not before) the double-dovetailed notches should be
cut out by action of the several presses in the manncr already explained,
and tben the crimps inserted and fastened as already explained, so-as 35
to retain the edges in their said intended state of contact before the
force of compression is relaxed ; the requisite force of compression afore-
said may be given by thumb-screws tapped through small puppets in the
baze R of each press, and pointing in a horizontal direction towards the
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centre line of the tube; and when a plate or skelp of metal has been

accurately prepared with vee grooves and doubled-bevilled edges, or else with

rabbeted edges, dccording to the first part of my improvements, and then

turned up by.pressurc in hollow moulds into a correct tubular form, with

J.Hhoac edges in closé contact and in exact coincidence one with the other,

according to’ the second part of my improvements; and then the said

edges being sccured from separating by means of double-dovetailed cramps

“inlaid and fastened into éorresponding notches in the said edges ab suitable

distances apart. along the length of the tube, according to third part of

10 my improvemeats, the result will be very complete, whether a tube so formed

is to be left without any further uniting of its said edges than Ly means of thé

said cramps, or whether those edges are'to be further united by soldering,

brazing, or welding ; and particularly so in the latter case, be:ause the said

clamps will effectually retain the edges in their close contact, and prevent them

15 ﬁnmsepauhugwhalstlhoimnumpmgressofbemgheued as well as after

the iron is become heated to its welding heat, and consequently become much

softened, and whilst it is undergoing the operation of welding, however that

operation may be performed. And those edges of the iron plate or skelp

which are to be united together by the welding, and also those edges of

7 2 the iron eramps which are inlaid into the iron of the plate or skelp, being all

clean cut surfaces of iron, and being in .close contact whilst the heating

is going on, no dirt or seale can gain admission between the' said surface, so

as to hinder or impair the perfect welding thereof together, and consequently

“the said welding will be very completely formed, with much less forco of

25 bammering, or of pressure by rolling between revolving grooved rollers, or by

drawing through bell-mouthe:] apertures, than is usually required fur effecting

the welding of similar tabes which have been prepared in any of the modes

heretofore known or practised for manufacturing tubes. And respecting °

turncd-op plates or skelps of wronght iron, the edges of which are to be

} 30 welded ‘together to form the longitudinal scam or joiot of the tube, when

such a skelp has been brought to a welding heat throughout all its length in &

furnace, and is to be withdrawn therefrom, the iron will be in a softencd state ;

and_as to that end of the gaid skelp which is formost when the skelp is with-

drawn from the furnace (by & man taking hold of that end with tongs in the

85 usual manner of proceeding), the said end being at a welding heat is liable to

be bended, and the edges of the plate or skelp displaced from their proper

intended contact by the foree to-which the said foremost end is then subjected.

 In order thereforé to prevent such displacement of ‘the edges at the said
foremost end, the said cdjges shoald-be sceured by one of the ‘said double.

3 c
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doyetailed cramps inlaid into. thetwo edges,near.to the said..end, or two sach
cramps may be so inlaid-near ‘together, in-order. to ;render the said foremost
end very secure»from separation or.displacement: of .the edges. when. the said
end is at a welding heat, and is«to be withdrawn: from _the furnace. Or both
ends of the skelp may: be:treated alike inimanner:aforesaid, and.a cramp being 5
also laid into the edges~at sthe'midlength of the- tube: will inimost: cases
be-:sufficient " forsecuring : the: edges- together, unless the. length.of tube or
its size may rendef.imore security. advisable, and in. snch ;case more.cramps
‘may-be inlaid. --Andirespecting. the-preparing of ‘the two cdges of the turned-
up plate or skelp at that-end of the tube:which will- be-foremost when-the. tube 10
is jin the.act of being-withdriwn-fronr the. furnace; in . order.cto. secire . those ]
edgu\fmm_disblwcment‘oi'sepanﬁon when such.end is afterwards . heated.to
aiwelding heatyinstead of inlaying cramps into.those edges:at:the said;endvin
manner aforesaid; thoser edges) may: be prepared by.previously. welding. them
together at the said'end by 'hand hammering on the:groove. of a swage block, 15
with; - plug or_mandrilvinserted. into-the.interior. hollow.of the.tube in the
usiial and well-known manver: of welding «iron) tabes; by hand. labour:. The
said, welding of the edges may: extend along as much of . the length of .the tabe
from -the said foremost 'end - thereof. as ccan . be~conveniently welded at :one
time of beating .the: endi of ~the- tube in a:forges fire-:to - a welding-. heat. 20 i
And by such' preparatory ‘weldingithe aid foremost emid swill - be. preparcd
for resisting the. force- to. which it.will.be afterwands. subjected; .when the
whole or the greater.part of the length of the. tube.. (including the sa’d fore-
mast end) hais been heated in+the furnace to a sweldinguheat, .and sis in that
state to be withdrawn from-the farnace by taking:hold: of the,said foremost 25
Clﬁ“ilhw ety A te gt o e” LR IOT, SPC CTIRRRE S SR ™) i PRSP
: And whereas it has been theipractice to weld. together the .edges: of
turned-up- plates or skelps-of wrought:iron for short portions of the.length.at
the two ends of each such skelp; in cases when the remainder of .the said: edges
are’to be united ‘together along all the rest of the said length. by. brazing, 80 N
~ therefore I make no claim-to any such welding ‘at the ‘ends, except when.the :

: same is doné by substitution for the. inlaying. of-double-dovetailed cramps into
the edges at. the- ends, as hercin-before described, by: way of: a.previous pre-
paration, for the whole or. the :greater part:of lengthsof the turned-ip:plate
or skelp of iron‘being afterwards. heated. to a;welding heat in a furnace, the.end $5
which is so.prepared by.welding: partaking of sucli welding heat, and being.that
end which will. be the foremost end-of the skélp.when the same is.to be withdrawn
from the furnace-after having.been.-beated .to.a ;wekling heat-therein. -~ For

 bitherto. in*the-mannfacture of-iron tnbes br.welding the edges together no:-
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means whatever bave -been- iised -for securing those cdges in their intended
relative patitions during thie ojiératiori "of “héating the-iron to a welding heat in

a furnace. and of afterwards vmbdranng the iron from the furnace in that
state.. This third part-of my .improvement._in preparing plates or- skelps of

5 iron (whicl: have been turnéd up to's tubular form), by inlaying double-dove~
tail cramps’ into the edges of such plates or skelps, has the effect of securing
those edges- in " their intended relative positions whilst they are nndcfgomg the
openuon -of - hcatmg o a weldmg heat in a-furnace, as well as afterwards,
whilst the iron is in the act of being withdrawn from the ‘farnace in that state,

10 and likewise during the remainder of the operation of welding, however that
operation may be performed.- - And the said securing of the edges being miost
wanted-at that'end of the tarned-up skelp or tube which will be the. fore-
most; and when it is in the act of being withdrawn from the furnace with'
that end at a welding heat,-the securing of the edges at the"said foremost end
15 may be performed either by inlaying of a eramp or cramps into the said edges,
in-manner herein-Lefore cxplained, or otherwise by preparatory welding of the
said-edges in manner herein-before explained ; and the same result will be
obtained in either case of ‘securing the said edges whilst heating, and afier’
being beated in a furnace to a welding heat, and.no such result has been

| 20 bitherto obtained by any- means hitherto known or in use in the manufacture
' of wellded iron tubes, whereof the whole oftholengthoftbewba,mcludmg
the foremost end thereof, is heated to a welding heat. And respecting: the
weldiug of the edges at the ends of iron.tubes, whereof the remaining length

of the -same edges are afterwards to be brazed together. (and which welding’

25 has been commonly prictised a5 herein-before mentioned), the object of such'
welding bas been to olitain greater strength at the ends of the tubes than can

be obtained- by brazing the edges together, because such tubes have been

made for the boilers of* locomotive steam engines, and require to be fastened

by their-ends into their places in such boilers, and the longitudinal‘ seam or

i 30 joint-of the edges of such tubes when finished is a welded joint at each extreme’
end,:and a- brazed joint-along all the length intervening between those two'
extreme-ends: - And such tubes are not heated throughout the whole or the
greater part of their length:fo-a- welding heat in a furnace, but the heat to

which the iron -is subjeeted for brazing the joint is not such as to render the

35 iron-very sft, as is-the case in a welding heat, nor are -those ends which are
welded subjected to any-action during the heating and brazing "which requires

the edges-at those ends-to bé secured, or which.renders the ends liable to illjtlf",
Mthe«bnnngoﬂbocdm from end to end of such tubes conld beperfoﬂncd'

as; wéll' without any ‘welding at the ends as with such welding, if it were not”

c?
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required fur the particular use for which such tubes have been manufactured

s aforesaid, thu!leendssbonldbemmstmnglynmtod than can be done by

brazing.

* And another fourth part of my said improvements is a new mode of intro-

ducing torned-up plates or skelps or tubes into the furnace wherein they are &

to be heated for the purpose of soldering, brazing, or welding those edges

of the metal which are to be united together by onc or other of those

means. Hitberto the turned-up skelps for manufacturing welded iron tubes

have been merely thrown into the furnace through the open doorway thereof

by the strength of a man’s arms, and allowed to fall heavily with an cadways 10

motion by their whole weight on the heated bottom or bed of the furnace.

And in case the whole leingth of a long skelp cannot be so thrown in at once,

then the end of it is seized with a pair of tongs, and itis pushed further into the

furnace by sliding it endways along the said bed thereof, until its whole length

is iptroduced. In that way of introducing the tubes, the foremost end 15

thereof is liable to cut up the surface of the heated bed, and get scoria or dirt

into the open end of thé tube. Most commenly the skelps have been thus

thrown into the furnace at the same door through which the iron is afterwards

-to be withdrawn after it has acquired its welding heat. But in some cases the

turned-up skelps have been so thrown into the furnace at another doorway at the 20

opposite end or side of the furpace to that end thereof where the door at which

the heated iron is to be withdrawn is sitnated. T prefer the latter mode, and

my new mode of introducing the turned-up skelp into the furnace is to mount-

the same upon a strong iron bar which is longer than the tube, and one end

of the bar extends into the interior of the tube more than half way through the g5

Jength thereof, in order that the tube may rest securely with its whole weight -

suspended upon the upper edge of the said iron bar, which is s0o much smaller

in its dimensions than the interior of the tube as not to touch the tube at any

other place than along the higbest part or sammit of the circumference of that

interior. The said iron bar having the tube thus suspended upon one end of 30,
* it, is kept in a horizontal position, or nearly so, whilst it is moved with an end-

way motion through the open doorway of the fornace, in order to convey the

tube into the interior of the furnace without touching the bed, or sides, or auy

part thereof ; and when the whole length of the tube is so introduced through-

the doorway, the said bar is lowered down so much as to allow the tube to 85

descend easily, in order to deposit it horizontally without violence on the flat

heated bed of .the furnace, so that it may rest with its weight thereon, and be

supported throoghout all its length, and then the iron bar is withdrawn with

an exdway motion from the interior of the tuhe withont' disturbing the tnbe,-
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" position it is intended to oceupy therein for becoming heated.  The weight of
the ssid iron bar and of the tube may be sustained during the above operation
in a very simple manner by means of a pendulous rod or chain, suspended
5 from some fixed point as high up in the roof of the building as can Le
obtained, the lower end of that rod or chain terminating in a ring large
enough fur the said iron bar to' pass easily through, and a votch: may be made
in the under side of the said bar for lodgment thereof in the said ring, at such
place in the length of bar as will cause the weight of the two ends thereof to be
10 nearly balanced. The said pendulous rod or chain should hang vertically
} when the iron bar is at the midway of the whole extent of endway motion that
must be given to the bar for withdrawing the end of it from the interior
- of the tube, in order to leave the same deposited on the heated bed of the
furnace, in the manner already explained. And there should be some kind
{5 of screw link in the rod or chaio, or other means of adjusting its Jength, so
that the ring will sustain the iron bar in a horizontal position whilst the end
- of it is withdrawn in. manner aforesaid from the ioterior of the tube. A
workman holding the extreme end of the said long bar in' his hands, when the .
whole weight thereof is suspended by the rod or chain (with the weight of the
20 twoends of the bar nearly balasiced), be can very easily withdraw the end of
" the bar from the interior of the tube without disturbing the tube as it lays
borizontally on the bed of the furnace. And after the end of the bar has been
so withdrawn from the interior of the tube, and from the door of the furnace;
the workmen can then turn the direction.of the long bar sufficiently aside fur
€5 enabling him to insert the end of the bar into the interior of another tube,
which may be ooe of a heap laid in a couvenient position near to the farnace .
for such insertion. Then he may move the ring at the Jower end of the A
pendulous rod o chain along the bar (towards the said tube) to another
notch in the under side of the bar, at a proper place therein for causing
30 the weight of the two ends of the barto be néarly balanced when the
tube is mounted in place upon one of those ends. After this preparation
be can with case take up the tube upon the ‘end of the bar without
feeling the weight thereof, and after restoring the lengthway of the bar
and the tube. thereon to the proper direction of the doorway of the fur-
85 nace, he is ready for introducing the tube with promptitude into the interior
of the farnace the instant after the door is opened. And after having quietly
deposited the tube horizontally oo the heated bed of the furnace, as before
explaived, he may then remove the ring of the pendilous chain back again
along the bar to the first-mentioned notch in the under side thereof, where the
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vmght of thie two ends. of the rod itself without any tube. will- be. nearly
balanced, and theo. he can withdfaw'the end of: the iron bir from the interior ~

of ithe tube without, disturbing the tube, as already explained ; aid the instant-

thit the extreme end.of the bar is. withdrawn ‘from the doorway -of ~the

furnace, the .ddor’thereof may be clised to avoid uninecéssary-cocling of 5

the interior: of ‘the furnace.: :Fof welding iron ‘tubes (in- which: case it is
importait-to. avoid such cooling) the.door may have a notch:in it'of sufficient
size. to. allow. the . said -bar to be withdrawn, but 66, larger, and: then the door

may ‘be shut down the instant that the tube has been déposited on the heated

bed of the furnace,.and the bar cai be withdrawn at leigure through the said ‘10
noteh, so as only te require the doorway to'be kept opea during the very short ]
time that is requisite for. introducing -and depositing “the tubé on the:bed of
the furnacé in mahner aforésaid, and- after the baé bas -been withdrawn-the
said noteh is to be closed. ' By the adoption of this fourth: part of ‘my improve- .
ments thé béd of the furnace will. not*be disturbed or cut up:from its proper 15
flatness, by the foreo of: throwing the' cold iron tabes-down upon it,-and- by
afterwards pushing them enidways.further in with tongs; and getting them to
la§ straight in the proper place ‘whilst resting with. their-weight:on:the said
flovr, and the tubes will not be-Jiable to get any scoria: of dirt ‘of. the floor into
their open ends bj. moving them along thie-floor, as is the-case-in the ordinary 20
mode, as alréady-mentioned. ~ And thie-bed: of thé farnace; whilst:the same. is
heating, may be.prepared to & true’straight bed at thé-part where the-tubes
are to.Jay upon it by batting and smoothirig down the suiface of the-bed with

a long heavy bar of iron, which 'is’ suspendéd ‘by. the pendulous -rod--or.chain
before mentioned, and the weight!so much balanced as-to be easily handled by 25
men holding the extremie end ‘of the. bar’ which- is ‘out of. the furnace, and
thereby raising and letting fall the ‘heavy-end that is within the farnace-in a
suitable manner for beating flat on the bed of: the furnace with heavy blows of
the said heavy-end of:the iron- bar, which must bett.mgbtmd broad; and.
rubbing along the bed'with a horizontal endway ‘motion thereof till the bed; 30
when strongly beated*and the materials softened; is. made very straight and
true' and smooth, ind with a proper.surface for the iroh tubes to lay upon, in
order that they may be properly supported along the whole of their length,.so
that they cannot bend down or becomé crooked when: they become softened by
the heat.  Or, instead of the simple pendulousrod ‘of chiain for suspending 35
the-long bar i upoii which the tubes are to be introduced-into the furhace, as
above deseribed,.a cartiage with’ four-wheels to .runi upon a- railway-may-be
used for holding a similar (but shorter), bar horizontally, and at the same time
moving it endways with the tube: upon.it, in order to convey the same into,the

prossertheengineer.co.uk


http://prossertheengineer.co.uk

Richard Prosser Patent No 10469 1 May 1845 Manufacture of Metal Tubes

A:D.-1845.—N=*.10,649. 39
Prosser's Improvements in the Manufacture of Metal T'ubes.

furnaed through 'the open’ doorway- thiercof,~and' with.means of then lowering
the said~bar just so’ much: as-is requisite: for; depositing of .the.tube gently
upors the fat ‘bed of the: furnace;nbut still:--keeping. the, said bar horizontal;
and“afterwards withdrawing it:with an:. eddway.motion- horizontally from.the
5 interior.sof ! the' tube- without touching. that interior,. but /leaving the. tube
deposited- onthe flatbid of lthe furbace: « Sée:Sheet VIIL; wherein Figure 1.
v is a-longitudinal . elevation,: Figure 2. an .end-elevation, -and- Figure 3.s hori-
zontal plan: «-A, A, *Figures:1 and 2,:‘are two: railway-bars, laid. horizontally
on.the ‘ground opposite torthe~door of the: furnace,.and .conformably to ithe
) 10 direction in which the itubés-are tosbe:laid in. the -furnace,.on the flai bed
) thercof.” :B,' B, ‘B, B, are the four wheels of the carriage to run upon the
rails' A; A, and* D, D,.is thercarriage which rests with.four bearings upon.the
tworaxles.of *the said: four wheels:. 't E, E;-are'four upright. pillars which stand
up’ from the-carriage: D; being - firmly.cfastened thereto at their lower. ends, and
15 having ‘sérew’ threads “around-theiriuppér ends “for- uts a, &,: to serew upon;
and théreby enabling the:pillars E, E; to sustain .a- horizontal. platform. F\,.F,
which by ‘turning the nuts o, @, éan berset higherior:lower as may be required,
and with'the surface of ‘the-platform F korizontal, -and- it .can’ithen be made
fast by serewing'down other nuts.e, ¢; on-the pillar-above the: platform.FyF!
20 Gis“a’ broad - bar ‘or: trough' which is:moveable; and :is sustained above the
platform: F,'F; by means-of four:iinclining:pirallel Jevers g, g, 9;°g,- which arg
fastenéd at=their ‘lower: ends :upon 'two horizontal 'axés-w; w, . which extend
actoss the width of the platform'F; F, and the. upper -ends of the said ilevers
¢, 9. “sustain -four' joint spins which: project out horizontally.from the sidessof
25 the moveable tréughG ; all those four parallel levers.gi being.of -equal-length
dnd" inclining’ alike, ‘they. can -be :mader to -act with motionisimilar.to that of
a parallel ruler:(as is-apparent in-Figure 1) for:raising. or\lowering.the trough
G ‘a*small-quantity, rbut it will presérve- itsshorizontal rposition’ in so rising or
lowering. 'wHrisrone end of the: bar:of iron. whereon the:tube is:to be.mountes;
30 a¢ alréady mentioned:s +Fhe.said: end His-fastened upon the.trough G-in-a
horizontal jposition}? and_ projeets forwards dver;the end thereof. in “a-.direction
pidrallelto that of-the rails:A; Azvbut:ithé: Drawing - only.sshews. a - portion -of
tiat end"of the bar Hcwhercon thértube: isvtoube mounted- for introducing. it
ifito the furnacer - Jisrarbalance weight at the-loweriend: of -a lever ‘T, which'

§5 descends from-one of'the-axes Wi W of: theuparallel-levers:ig,'g. ~It balances -
4'portion though not*theswhole of the.weight- of.the trough G with the-bar H,’
biit: without’the-weight of the tube-uponsit; so thatithése parts-have'a decided’
teadency to ‘descend ‘by. their-ownsweight :by motion of:the four paraliel-levers
959: ¢; 9.” about :their ‘horizontal cfoss-axés W;:W., and: joint pins’ before
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mentioned, until such descent is limited by a stop K, which is fastened to the
trough G, and strikes against the end of a stop serew h, which screws hori-
zontally through a part of the platform F, and therefore by turning the handle
at the end of the screw'R, the beight can be regulatéd at which the trough G
and the bar H will rest, when their further descent is stopped by the stop 3
screw &, but they will continue horizontal. When ‘the parallel Jevers g, g,
are in a vertical position the trough G and the bar H, with the tabe thereon,
will be at their highest position, but still horizontal. And when the lever I;
with its balance weight J, is in a vertical position, the parallel Jevers g, g,
will bave passed a little way beyord the vertical, as is shewi by the dotted 10
lines z, z, andl then the trongh G and bar H, with the tube which’is mounted ¢
on the end of it, will remain at their highest position which' is suitable for ;
introducing the tube into the farnace, which being done then by the paraliel
Jevers g, g, being moved from the direction 2, z, to thé directicns g, g, Figure 1,
the trough G, with the bar H and the tube thereon, will be lowered down as 15
much as is requisite for depositing the tube upon the flat bed of the furnace;
and the stop serew K, which limits the further descent of the parts; retains
the bar H at the proper height for being withdrawn ‘from the iaterior of the
tuboe after the same has been deposited on the flat Led of the furnace. “And
the said stop screw K ‘wiust bé regulated according to the beight of ‘the flat 20
bed of the furnace, so as that when the stop A comes in contaet with the end
of the screw K, the bar H will not then touch the interior of the deposited
tube during the withdrawing of the bar H with an éndway motion from that
interior. The manner of using this apparatus is as follows:—The whole
carriage is run back along the rails A, A, o as to remove it from the furnace 25
to any convenient place where prepared plates or skelps turned up info a
tabolar form are laid up ‘in readivess. And the trough G and bar H being
raised to their highést position by the workman pashing the trough G endways
until the parallel’ levers g, g, pass beyondt.borema!tothedmwonz.s.lhe
bar: II will remain in that highest position ss already explained, then a.tube 30
is put borizontally over ‘the projecting end of the bar M, the extreme.end of
which bar must reach more than half way through the Jength of the tube, in
order that the latter may by its weight bang steadily on the bar H, and there
should be some stop on the bar H to detérmine the proper place to which the
tube is to be brought along the bar from the extreme end thereof. "Then the 35
carriage with the tube on the bar H i to be rin forwsrds along the rails A towards
dlofnmeannult.beendoﬂhetnbelpprucbesddoetothedoor.wheh being
opened the tube is without any.delay- iritroduced with a horizontal endway
motion into the fursiace, through the opened doorway. by ruhning the carriage
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steadily forwards along its rails A, A, until the further endway motion of the

tube in that dircction is stopped by the end of the trough G coming in contact

with a fixed stop m, Figure 1, and thercby the parallel levers g, g, are removed

from their said direction z, z, and forced bLeyond the vertical position on the

5 other side thereof, whereupon the weight of the trough G and the bar H, with

that of the tube thiereon, ecauses those parts to descend in oppdsition to the

" balance weight J, but in an. casy mannér, by motion of the parallel levers
99, 9, 9. which Keep thie trough G and the bar II and the tube horizontal in

so deséending, and thereby the tube is gently deposited in its intended position

; 10 on the flat bed of the furnace; but the descent of the trough G and bar I
' contiinies a little further, until the stop serew A prevents any niore descent,
and leaves the end of the bar H, which is within the interior of the tube, quite

free from all contact with that interior. Then the said end of the bar H is
withdrawn from the interior of the tube by motion of the whole carriage back<

15 wards slong the rails A away from the furnace, leaving the tube properly
deposited within the furnace, and the door thereof may be closed the instant

after the end of the bar Il has been so withdrawn. And note, the horizontal

endway motion, whereby the tube is introduced into the furnace, will be so
correctly performed with the said carriage that it will not be requisite to open:

20 the usual Jarge ‘door of the farnace for introduting the tube thérein, but only a-

¢ . hotch or small arch at the lower part of that door, which arch may be only as
much larger than the tube as to just admit the sime to be intraduced without
touching, but leaving only very little opén space at which cold air cad gain
_admission, so as to cool the furnace ; and the vpening of the said small arch

25 may be closed the instant after the extreme end of ‘the bar H is withdrawn.:
And in order that the motion of the carriage along itsaails A may be per-
formed with regularity whea introducing the tube into the furnace, and when
withdrawing the bar H from the interior of the deposited tube, an endless ropo

~ or chain W, Figure ], whereof one part “is attached to the carringe, may be
30 extended over two pulley wheels V, V ;" and one of those. pullies being turned
round either by band or by connection with millwork, the ¢arriage will be
moved with a very steady motion, avoiding jerks. ‘And this fourth part of my
improvements also included the following maode of facilitating the withdrawing

of the heated tubes from ‘the furnace. = After a tube bias acquired a welding

85 heat within the furnace, and requires to be withdrawn therefrom, it is usually
seized at one end with a pdir of tongs, and dragged all its length along the
bed of the furnace through the open door thereof; but the iron Leing in &
softened ‘state by the heat, the tube is lisble to becomé bended in being -so
drawn oiit atthe door; and is also liable :to earfy out scoria .and dirt-with it
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from the bed of the furnace. In order to facilitite' the Wwithdrawing of thie
tube, when at a welding heat,’ T apply a grooved roller on’ a horizontal axis
beneath that doorway of the furnace through ‘which :the heated tube-is to be
withdrawn, so that the tube will rest on the groove of the said ‘roller whilst the
tube is.in the act of:being *drawn out;.and"a revolving.motivn may be givén 5
to"the"roller, in-order to assist in withdrawibg the tube when it'is resting"in
the said groove; and the said revolving motion, if ‘sufficient rapid,” will-causé
the surface of the roller with which the 'beated.tubé is'in contact to rub
beneath the surface of .the tube with a'tendency. to remove loose scoria and
dirt, which the tube may carry out with it from the bed of the furbace. : The 10 3
groove in the said roller sbeing in conformity with theé direction’in which the ¢
tube lays on the bed of the farnace, the tube will.be kept straight in coming
out.” The orizontal axis of the said roller may. be' turned roémd' by’ any.
suitable mieans which will give it a revolving motion; and the riller should

" be-situated as near-to the furnace as.it can be, ‘and part of the wall of .the 15
furnace beneath the fire-door-may be cut away. to-leavé room’ for the roller.
And-in-order to:faéilitate.ithe moting of thé heited tube endways along' thie
bed:of the furnace when it is first pulled at thé foremost end'by o man’ with s
pair of “tongs in’the usual manner;. the hinder end of the .heated “tube may at
the same time:be gebtly pushed onwards by a mdn with ‘an.iron fod ‘intro- 20 i
duced through the other door of the furnace, so as o assist the endway: métion® =
of the tube:' And in cases where my improvement: is adopted for introducing
the tubes into the furnace, as herein-before described, the same long iron bar
which is provided for o introducing the tubes may bé used for pushing’géntly.
at the hinder end of .the heatéd tube as it lays o the’ bed .of. the furnace; o o5
cap, with s flat end, being first fastenedi on the extremé end: of that bar,
suitable tfor. applying to the end- of the lieated tube. . But note, the force’
wherewith the end of the heated tube is so pushéd onwards must be modérate;,
or'the iron.of the tube-in its softened:stato . might: bsbended from its'proper
form.- The principal .force ‘must be given by the ‘man.-at ‘the foremost end, 30
dragging forward .that end of the tube with his tongs in-the usual'mahner,
but a gentlepushing behind at the other end:will-afford’ some assistarice™in‘
first'moving- the tube endway alobg the bed of. the furndce; until-the foremost
end of the tube is advancéd sufficiently. forward thirough! the' doorway fo bégin
to bear in -the groove of . the révolving rollerthefore mentioned, . and !then ‘the 35
action thereof will begin to assist in the further endway mdtion-of the tube for:
withdrawing it:from the furnace: - And whereas it will be the foremdst ‘endiof
the heated fube’ which iwill havet6 ‘éndure’the.principal part -of “the. fofee
which-the man must-exert' with tongs for dragging the tube:endway along-the
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bed.of the furnace; and the said foremost end is liable to be.bended, and the
two edges of the plate or skelp disjointed, from their .proper. contact by that
force, the double-dovetail cramps which are to: be :inlaid into the said.edges,
according: to ,the third part of my. improvement;: as berein-before. deseribed,

5 will be extremely useful for.securing the.said cdges against such separation; -
and accordingly one or more of the said cramps should- be inlaid into ‘the ‘said
edges near to each -end of- the tube, .in order to enable those..ends,. when they
become)softened by the. heat, to sustain the force: to, which. they must. be sub-
jected : iny-the act.of -withdrawing the tube from the furnace. by dragging it
10 endways at:the foremost end, with tongs..in the usual manner, aud ‘pushing it
endways.at the hindmost end. ..On,, instead of inlaying.such a cramp into the
said-edges' at.the foremost end; those edges may be-firmly. welded. together. by
hand bammering-or otherwise; before the tube..is introduced iuto the furnace,
5025 to:complete the foremost end of the pipe for a,short.portion of its leagth,
15 in.the ‘manuer herein-before described ;*and when the .tube so.prepared is
heated. .to 1avwelding., beat. in.ithe furnace,” the .foremost..end..will .be better
qualified for resisting the force to.which it will be subjected for withdrawing it
from .the: furnace. - After a tube,bas aequired.a .welding. heat within'.the
- furnace, ;and :requires to be.withdrawn therefrom, it:is .usually seized at.one
20 end ‘with-a pair of:tongs, ,and dragged. all:ifs length. along.the bed of .the
' . furnace; through the_open.door, thereof ;, but, theiron being in a:softened stato
bysthe heat; the-tube is liable. to, become, bended “in being. so.drawn out at the
door, and is also. liable to carry out scoria.and dirt,with.it from the bed of .the
furnace. Jnsorder to facilitate the withdrawing of the tube. when at.a welding
. 25 heat, Lapply a. grooved, roller on a horizontal axis beneath.that. doorway. 6f
the- farnace: through _which . the heated tube.is to be withdrawn; so that the
tube will rest on.the groove of .the ,said roller, whilst: the tube is-in the act of
being drawn out. And.a.revolving.motion,may be:given to the roller, in.order
to assist in withdrawing the tube when .it is resting in.the. said groove;. and
30 the said revolving motion, -if sufficiently.rapid, will eause-the surface. of the
! roller, with,which the heated tube is in contact,:to rub.beneath the.surface of
the tube.with a tendency to remove, locse .scoria: and:dirt, which:the tube. may
carry:out with it .from the bed of:the_furnace: -Theigroove in: the:said, roller
being in~conformity with,the,direction ,in ;which the.tube.lays on.the bed of
35 the:furnace,i.the tube.will be kept- straight.in coming out: _The, horizontal
axis of ithe said roller. may be turned.round.-by any suitable means. which will
giverit a revolving mation; yand .the.roller, should.. be situated. as:near. to the
furnace 8s it can-be, and part of the'wall of -the furnace beneath the fire-door
msy be:cut awsy to.leave room for the roller. . And.in order. to.facilitate the

-
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~  moving of the heated tube endways along the bed of the furnace, wher
it is first pulled at the foremost end by a man with a pair of tongs in
the usual manner, the hinder end of the heated tube may, at the samo
time, be gently pushed onwards by a man, with an iron rod introduced (hrough

* the other door of the furnace, so as to assist the endway motion of the tube. 5

And in cases where my improvement is adopted for introdacing the tubes into
the furnace, as herein-before described, the same Jong iron bar which is pro-
vided for so introducing the tubes may be used for pushing gently at the hinder
énd of the heated tube as it Jays on the bed of the furnace, a cap with a
flat edd being first fastened on the extreme end of that bar suitable for 19
applying to the end of the heated tube; but note, the force wherewith the (
end of tho heated tube is so pushed onwards must be moderate, or the iron of
the tube in its softened state might be bended from its proper form. The
principal force must be given by the man at the foremost end dragging
forward that end of the tabe with his tongs in the usual manner, but a gentle i3
pushing behind'at the other end will afford somie assistance in first moving the
tube ‘endway along the bed of the furnace, until the foremost end of the tube
is advanced sufficiently forward through the doorway to begin to bear in the
groove of the revolving roller before mentioned, and then the action thereof
will begin to assist in the further endway motion of the tube for withdrawing it 20
from the fuornace. And whereas it will be the foremost end of the heated tube -_
which will have to endiré the principal part of the force which the man must
exert with tongs for dragging the tube endway along the bed of the furnace,
and the said foremost end is liable to be bended, and the two edges of
the plate or skelp disjointed from their proper contact by that force, the 93
double-dovetail eramps which are to be inlaid into the said edges according to
the third part of iy improvement, as herein-before described, will be extremely
useful for sceuring the said edges against such separation. And accordingly
one or more of the said cramps should be inlaid into the said edges near to
each end of the fube, in order to enable those ends when they become softened 50
by the heat to sustain ‘the force to which they must be subjected in'the act of
withdrawing the tube from the fumace, by dragging it endways at the
forémost end with tongs in the usual manner, and’ pushing it endways at the
hindmiost end. Or, instead of inlaying such a cramp into the said edges at the
foremost énd, those edges may be firmly welded together by hand bammering 35
or otherwise, before the tube is introduced into the farnace, so0 as to complete
the foremost end of the pipe for a sbort portion of “its length, in the manner
heréin-before described ; and when the tube o prepared is heated to a welding
béat in the furnace, the foremost end will be better qualified for resisting” the
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fon.'e to which it will be subjected for withdrawing it from the furnace. And
other parts of my improvements in the manufacture of metal tubes relates to
the welding together of the edges of plates or skelps of wrought iron which
have been turned up to a tubular form.
5  The filth part of my said improvements is for welding the ‘edges of plates or
skelps of wrought iron which have been turned up to a eylindrical tubular form
_ by passing such skelps, when heated to a welding heat throughout the whole
" of their length, between a pair of revolving grooved rollers, whercof the grooves
are formed to operate upon onc fourth part of the circumference of the
10 said tubular form- by each roller, one at the highest and the other at
the lowest part of such circumference, and with a pair of grooved guiding
checks applied between the said rollers, to operate laterally against the other
fourth' parts of the circumference of the said tubular form at each side of that
circumference. See Sheet IX., wherein Figure 1is a front elevation, and
15 Figure 2 a horizontal plan, of a machine for the above purpose. &, &, are tho
standards of the frame.for sustaining the bearings for the two horizontal axes
A, A, and B, B, whereon the revolvmg grooved rollers E and F are fastened,
and are turned round with a continuous revolving wotion by the power of
millwork applied to the said axes A, B, in the usual manner of a pair of
i 20 revolving rollers’ for operating upen metal, but the circumferences of the
' two rullers I and I do not touch one another, in order that space may be
left for a pair of grooved guiding cheeks R and S, to be fixed to-the frame.
- &, b, s0 as to be interpnsed between those circumferences at the places where
thote circumferences are nearest one to the other, as is shewn in Figure 1,
@5 which aleo shews that the grooves around the circumfcrences of the two
revolving rollers E and 'F, and the grooves in the two fixed guiding
cheeks R and S, conform one groove with the other, so as to-leave between
the four a eircular aperture a, of a proper size for the heated skelps to
be passed throngh and receives as much compression in so passing as will
3 30 effect the welding of the edges of the iron together. The propulsion by which °
the heated iron is carried onwards through between the rollers will be only
opented at the upper end and lower parts of the circumference of the
heated iron, to which parts of the grooves of the revelving rollers apply,
as must necessarily be the case when only one pair of rollers is used ; but in
85 respect to compression of the beated iron by the rollers in so passing through
between them, the guiding cheeks R, S, will operate at each side, to prevent
the iron from spreading laterally beyond the intended cylindrical. form by tho
qonnuessibn which the rollers do exert upon the upper and Jower parts of the
circumference of the said cylindrical form, and by such aperation of the said.

-
.
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cheeks dbe -compression will be sufficient ‘to effect the welding, provided that

the edges of the iron of the plates-or skelps liave been previously prepared and

tirned o With “eare, so”that. the 5aid edges will fit correctly together with

close contact, and then carefully treated 'in‘the furnace for heating the iron to

an uniform"wélding heat thidighout all ifs length, and for withdrawing it from 5

the furnace-when at a wcldnng heat withénit ‘displacement ‘of the édges from

their said’ cofitact.  All vhich 'maj be dére’ by skilful and-attentive - manage- ,

ment of the usial and well-knowi- tiiodes of preparing the edges, turning up

and beating’ the i xmn. ‘witbout addpting any of the parts of my improvements

for those purpescs. * But if " the edgei”of the plates or skelps of iron are 10

pnpmd with vee groovés and doable bévils,” or with rabeted edges, according

to the ‘first pari® of ‘my - unpmveneha.ui’d thén turned’ up to a correctly

c)-llmlncal ‘tubiiilar"form heeordmg to-"thé secofid’ part, and the' edges fastened

together aeconling to the thifdl irt, aid thé turned-up skélps so prepared are’

introduced into’thie Tarnace and withdraws thérefrom"when. at a welding heat 15

actording ‘fo thefourth’ part “of* nrmpmments, as herein-before described,

the édges will -be- kept 5o Eorrectly and closely'in contact when at a weiding

heat that 4 slight degres’ of tompressing forée will be sufficient for effecting the

weldmg “and by &id’ of the pair of gfooved guiding cliecks R and S, fixed and

applied betiween thé pair'of fevolvitig grooved rollers'E and F, the requisite 20

eompmon inay be givén for dl'ecung the welding. Each of* the guiding

cheeks R and'S is affised 6 the ‘middle part of a flat plate of ‘steel r and s,

which js disposed in a mhéal plane parallel to the adjacent standard '3, and -

firmly fastened therété st the upper and st the lower ends - by supporting bolts

L, t.v,v,by'whnebmmtbegmdmg pieces R and S are firmly held in their 25

pmpuphcubcmthcmumfmoflhemllershlml F, as is shewn in

the Figures. 'The tipper'and lower surfaces of the guidmgpoeees R and §

which apply to the circumnferences of the rollers, may’ be“cufved to-suit those

circumferences wiilr elosé contact thereto. * The'groovés in the guiding cheeks
'Rmdvabecurrcdmtheduewoantbebwed /iron is'to pass’ 30 '

endways through bétiween them, as is shewn in Figure 2. " The plates of steel

r and s will bend and yield “to allow the guiding ‘checks' R and S to récede &

litile l'atet':llj’in case of neeeasity * And'from each guidingeheék R and S a

strong screw bolt w or x passes homnullythlough the plate of ‘steel r or &,

and through thé standard b, with a nut y or = screwed on the end of the screw, 35

and acting  to draw the guiding piece R or'S away from its place as part of

dnamlnr:petiuma. Andlhesteelplaterou is set on a'spring, so as to

irge “the guiding: piece Iowards the said aperture with considerable force,

which is resisted by ‘the bolt W of z, but the bolt will riot prevent the afuresaid

.
"=
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-receeding of the guiding: piecein ‘case of necessity: + A" stationary mandril -may
- be applied in the:aperturc a, between the rollers E, F, and guiding cheek
R and S, with o long stem for sustaining such mandril, in the usual and well-
%known manner ‘of using & mandril in the manufacture of welded- tubes by
5 revolving grooved rollers, or the tubes may be welded -by passing them
through the said aperture a without any such mandril therein, as may be
‘preferred.  And note, the edges of the turned-up skelp which are to form the
Joint or, scam along:the tube should be uppermost. when-the foremost end of
the beated skelp is presented to the aperture a,.and it will continue to
10 be uppermost whilst the whole length of the heated skelp is passing through
between the revolving grooved rollers E, F, and grooved guiding cheeks R, S,
and if the turned-up skelp- bas been introduced into the furbace on the
end of-a bar moved horizontally -eodways, and the same skelp has been
withdrawn therefrom when at a welding -heat by aid of a grooved bearing
15 roller under the doorway of the furnace, according -to the. fourth part of
my improvements, the edges or seam may be kept uppermost when ‘it is
presented to and passed through between the revolving grooved rollers E, F;
and grooved grinding cheeks. R, S. And after the grooved - rollers E,'F;
have passed - nearly all but.not.quite the whole length of the. heated
i 20 skelp through between them, by their revolution :in a forwards direction;
they may then be turned.round in -a-backward direction in order’to repass
the heated. skelp through between them -again for repetition of their.'com-
pressing and welding action whilst the iron retains its welding héat, and: whilst
the skelp is so. repassing it may return with part of its length into the furnace
25 to assist in keeping .up its welding- heat; and after nearly bit not quite the
whole length of, the heated skelp has been so repassed, then the motion of the
revolving. rollers is reversed, and they.are.again turned round iw a forward
direction to pass. the tube.through again ; and such passing and repassing
alternately in contrary directions may be repeated as often as may.be requisite
30 for completing .the welding of the edges of the iron together. witha proper
's'a.am_ orjoint. In so turning the rollers alternately backwards and forwards;
their motion in each direction must not be continued so far before it is reversed.as
would cause the extreme end of the heated iron to be passed quite through.the
aperture a, but the end of the beated iron continuing between the rollers. when
85 their motion_is; reversed; the iron cannot fuil to be carried backwards and
forwards in a proper manner. The revulving rollers may be thus turned;round;
first in one direction and - then-in the contrary.direction, by the Sanie kind of
wheelwork, or,pulley and: endless strapwork, .as +is commonly usal inuplaning
machines for thelike purpose of “turning the: wheels of pinions - thereof

St
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alternately back wards and forwards (as berein-after more particularly explained),
and with the same means of reversing the direction of the motion, when some
exact extent of motion as may be required has been performed ; or, if preferred,
the revolving grooved rollers E, F, may be turned round in a forward direction
for performing the welding, by motion in one direction, \mhont reversing or .5
repassing as aforesaid.
And the sixth part of my improvements is 2 new mode of welding the edges
of turned-up plates or skelps of iron, whereof only one end or half (or other
portion) of the length of cach skelp is heated to a weldingbeat at the same
time, the said welding being performed by passing such heated portion ;5
through between the circumferences of revolving grooved rollers. That end (
or portion of the skelp which is not heated is used for handling the whole
skelp when required, in order, in the first instance, to introduce the other end
.or portion which is to be heated into a proper furngee for that purpose, and
afterwards to withdraw the said portion from the furnace as soon as that ;5
pportion has acquired its proper welding beat therein, and to present the said
heated- portion to the revolving grooved rollers for being passed throngh
between them so as to perform the welding by their agency. And note, it has’
Leen the usual practice to heat only one end or half of the Jength of such
skelps at a time in mavner aforesaid, in case of the welding thereof being g4
performed by drawing the beated portion of the skelp by power of a draw-
bench with an endway motion, through bell-mouthed or conical apertures in
tongs or dies for welding by the compression so caused. But in all cases of
the welding of such skelps being performed between revolving grooved rollers,
the whole length of the skelp has been heated to a welding heat at the’ same o5
time ; and the extremity of the foremost end, which is first entered betwecn
thé said revolving grooved rollers, being at a welding heat and in a soft state,
is liable to become bended or deformed from its proper tubular form, and the
edges which are to be welded to beenme separated from their proper contact,
by the force to which such foremost end must be subjected by the tongs 80 i
wherewith it is withdrawn from the furnace and presented to the revolving
-grooved rollers for being caught and taken in between them, all which has
been bercin-before mentioned ; and it has been explained how such separation
of the edges at the sail forcmost end may be prevented by previous
fastening of those edges together, cither by inlaying of eramps or by 33
‘preparatory welding of the edges at the extremity of the suid fore-
most end of the skelp, according to the third part of my improvements.
But according to the sixth part of my improvements, row about to be
descnbed the action of the revolving grooved rollers to begin to compress the

-
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iron between them does not commence at either extremity of the skelp,.
butmemuwmomddlerntoﬂholengﬂithomf.audmsnchmmr
usthatthemdeonmoementofthoweldmg action of the rollers will take’
plmm(hgmmmntyoﬂmmg correctly commenced' that cait be the
smwhanlnexm:tywhchnm nheatedaodmﬂmdmwup&osentedto
the rollers fotbemgoaught and taken in between them in order to commence
theuweldmguhon,oshlbeenhtbeﬂothcminthomunnfacmmofwclded
mpbubyrevolvmggroowdmllers. Each of the revolving grooved
ro)leuwhhntobomedweordmgtothauxthmﬂo(mympmmu,
loiuapomnno(mdmhrgmvedammfelmcut away at one place in
) Mmumfummuwmnderthesmdeﬁawtump&com&at'
arw-fuwee,inadu&uwhentbedeﬂmtphea in the circumferences of
allthewerdrollusmopponteom to the othier, see Figuré 1, Sheet X11.,;
M;hemﬂm,mmdhgmhmh&ﬁnasuﬁaenthrpammmy
15 d:enbeldtopenbotweenthmllm for allowing the turned-up’ skélp to be
pmbedﬁeelyuﬁnyslbmbthomdhrpamhéﬂhrto introduce
mqndorhlt(orotherpotﬂon)ofthkngﬂn of the skelp into a suitable
fumwa,whnckndmuaduwtothe molvingmlklumeonvemontly

, bedone,tndaﬂetthaidwdorpoﬂmbﬂbmhﬂdtos‘ddmgw
i !onuwgthdnnfmmthfnmmbyhkingholdoﬂbocndvﬂehhsmbem
&tw&m_dnmmmbyhmwm&osﬁhmm
bptmntbcrdlmmtﬂthowmmtd&umdthsblpvhchu
heatodnbrwghtmthinththrgatperm ‘ndthmdnmllenmput in
momnbytbopoweroftbomnllmk. unduthcytnrnmundﬂndeimt
25 places in’their circumferences pass immediately away, and thenthegroom
mundtbouamnf«meommtomwfom.bytheirmman
apgrbunofapropersmforeompmngthhm&dmmdpmmgntthmgﬁ
bet'eentbemolvmg rollers in a suitable manner for eﬁeehngtbeveldmg of
theedgesoftheskelp. Thelengtllofgmvemnndmun&mcuofthe
30 ,evenltonen _(without reckoning their deficient part) must exceedtbelength
ofthepprhqnoftheskelpwhchuhededatoueommmrnfomﬂ
When;bemllushnveeompletedonererolnm &ey’multthenstopoﬂbm-
ulmgnddnndlwwddeﬁcwntpam vnll hanoomemmdngmn.luvmg

: theirunatlibeﬂywithmdwlnrgeapcmdmnd cithier to'be put back
35agpn)ntplhefqrqwe,nfm;inmdedtompqnuhcvaldmg.oreheaﬂ«tbe
uvnutgrnedeodfwendandeooled thoo(herendorhnlfutobetruhdm
themmanw(nbovodmnhed)udneﬁrst!nlfmuwed Inllnsway
nlhermthmhﬂfoftbovboblmgthmmbobutedumhhm No
Mkmumdwﬁomodh&upano{mynmpmwmmts.'ﬁdfo%
“nd Bk
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gmter facility of repeating the welding operaticn, the nvolmlg motion of the
rol!enmaybcmvmsedmnsdxmctxon as soon as the iron has been cnmcd
through between the rollers, in manncr above described, in a direction : any
from the furnace, and nearly all, butmtlhcwbole.oflhalengtb ofthc
heated portion of the iron has been passed through between the rollers, and the 5
extreme end of that portion.has very nearly, . but not quite, passed thmgh.
Andoumcbnmnlofthemohontbemuﬂllnrepamdthmngbhem
the rollers in a direction towards the furnace, so as to be again subjected to
their compressing action, and the heated .end or portion of the iron will ro- 3

. enter into the furnace during.such repassing, and will acquire l‘mﬂn heat in 10 (
preparation for. Leing again -drawn. out, .and passed a third time thmugb ;
Mm&emﬂmbyarepeﬂuonoﬂheopcnbonuboveﬁrstdm’bcd The
reversing of the motion.of the revolying rollers may.be performed in se\'eml
ways, which are we!l known, being in commonmmothcrmebmaypﬂi ;
“eularly in planing machines, where a very suitable mode of reversing is 15
commonly used; videlicet, the machine may be put in mobonby two_endless
straps acting around a large horizontal eylindrieal drum, which is eonhnully
turncd rqndlymndbyponrofm’ll'uk, tbonnetvoendleushp
also. acting .around three. pullies on a herizontal axis, which.byamtnhlo
connection of. toothed wheelwork gives the required motion to the molvmgzo |
rollers. ‘The said three pullies are disposed close togcthersdobyndaoudn
said axis, all three being of the same size. 'l'bomddlemostofthomdthm
pnnmufsmdupontboummutogtumuwtbemh.whemtuw
round by either of the straps ; the. other  two outside pullies are fitted Joosely
upon the axis so0.as to, revolve frecly thereon. One of thtwoamdlessﬁsps'!?
aforesaid is crossed, but&oothawaphmtcm&wtry whichever
of the pullies the. two endless. strapis*may“operate’ upon, ﬁosetwopullneswill
always be turned round’ icontrary directions. When the crossed strap is acting
nponomoﬁ&ﬂo‘ﬁnsopuﬂm,mdtheo&uoropenmpkumgoponthe e
middlemast pulley, .then their axis will boturmdmundbythelumumymﬂao '
palley in one direction, and by means of the wheclwork afomdthemolnng
rollers.will be turned round in.a direction to_carry tlwhmted iron through
between them in a, direction away from the furnace. Andwbcntbemlleu
lm'em that manner been. turned. mundpmﬁrm:,lht,duv‘mon asdnt na.ﬂy. <
but not quite, the>whole* length -of the heated portion of the i jron vﬂl ‘have 35
beon: passed throngh buweenthan.mdthwmobonreqmtoheumed
asalready mentioned, then both the endless straps are xcmovedhunllyon
their drum and on their pn!hcs atouec, so_that the erossed slrapwﬂlpaa

_ from off t.bcmddlcmost pulley totbondjamt side pullc.y. which® being loosé
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ﬂmumtuh-uﬁ.hcdnqnwhhgu&.mlho
Wﬁuwdﬂoﬁmmlbyoow&huhdmmwm‘“
hdw&“pﬂq(amdt&mﬂmm&
sime), the open strap will turn the middlemast pulley and the axis and wheel-: :
Svuk.nlenaqudythnﬂin.nhdh.mmathth"
Mﬁthﬁqum»umm&humwm
MM(-G“)&M-MM th&m
mwn&mummm ‘'so that neither will act’
uhhmmm,.tbennomtmbegimmm;:h,mdm
10 rollers will be left ‘standing still. *The roquisite resioving of the two endless’
b w-hh,‘bkﬁommiﬂm-ﬂmh
mwmmuwwmwhﬁ«mmmyu,
moved by the machinery itSclf, in the samé wmanoer s is done in plaing-
machines, and is generally known. Noh.lﬁnnlv&gwnllul'i&h
15 are most suitablo to' be used in this sixth part of my improvemients are such-
-mmumm«whmhmmmm
hﬂkﬂwmhu-mﬂaumh
grooves mround their circumferences concurring hguhrbl‘u-ntnly
Mmum&o&matbhwmfw the heated ifon to-
ﬂhﬂwddmmmm:mm
I iaveated by me, and Letters Patent’ wero grented to me thiercfor by Her:
MHMuummewadeuch.Ouws
*BdeM&mmfﬂyWunyw
w-umwua...y Th-a’hnnwn
MZILMM&&MW as hercin-after
* explainéd, will sérve for o represeritation”of one Which is proper to be' ised :
hhﬂmof-ymdfmlmnam
ﬁcphhbd“ﬂptd&mﬁmmdﬁcmm
umull hmwm&owm'qummndmguﬂl ;
N ‘lhurdhmd-yﬂw-;m-obdmth
Whﬁdwm'ﬁebmbb-ﬂdWGdbﬁ-’
pmlonphonofdnln‘tholomtubootplmochn‘tbo(mhbymbr
-&hhcmorhg& h&um&oddwp&auuh
dtcd.-ii’lv.mnlhdpdih.WJ-&Id&ahbdl-
um&mmdmmm;wmmammﬁ
wdu&.ddﬂnahphuhtohentbndw&h\’mddgom:
around ‘the circamiférence of ‘the sdid” end. The ‘said doable. bevil ‘must 6"
wm&ﬂmmm&.delﬁommm

thuendtoml.uhlhwnhm by Figure 4, SheetV!! anqunhu
p 2 z
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are easily formed at the ends of the pieces.by turning in a lathe with slide rest:
in tho usual manner practised by workmen in like cases; and after the said:
ends have' been so fitted one to the other, and put together in close contact,.
then double-dovetail cramps are’ to be inserted into corresponding double- 5
uﬂ.ddhhwéﬁom“nw.tw

mmgmhawmmmammw
into the notebes will hold the two ends together until they can be permanently-
united by soldering, brazing, or welding, which operations-are to be performed .
in the usual manner, as commonly practised for uniting- the ends of metal: 10;
tubes together bje one or other of those-means respectively, and requires no. q
further explanation, this seventh part of my improvement being the aforesaid-
means of preparation of the end for being so united. The cramps w are to be-
the same in every respect as already described in the third part of my improve--
ments, and the manner of cutting ‘out the double-dovetailed notches, and- 15,
inlaying the eramps into them, is the same as already described in reference to-
Figure 8, Sheet VII. By means of this seventh part-of my improvements
the ends of pieces of welded iron tubes may be very correctly and firmly-
welded one to another, in order to obtain longer lengths of welded tubes than
can be conveniently manufactured ; and ‘in case of welded iron- tubes which 20, :
are required to be made véry truly -circular and of uniform thickness at their- i
ends, such would easily be done’ by turning-the said ends in a-lathe, if metal-.
could be spared for so turning without rendering the metal too thin at the ends ;.
but according to this part of my improvements short pieces cit from a tube -
which has been made with suitable thickness of metal for the purpose can be 25
fitted in manner above described, according to this seventh part of my improve-
ments, to join to the ends of the intended.tube, so0 as when welded thereto to
afford sufficient metal for afterwards tarning the ends true in a lathe, and yet
after such turning that the ends shall be of the same thickness as the rest of .
the tube; or if the ends are required to -be permanently thicker after such gg:
turning, the thickness of the ends which are welded must be provided. '
accordingly. ’ $ ae oo

The cighth part of my improvements is for cleaning and smoothing the
surfaces of metal tubes by putting o number of them into a hollow cylinder,
which is mounted with- its length horizontal on pivots at its two ends, and is.g5°
turned round by power of millwork in the manner of a barrel.churp, in order.
that the tabes within it may roll’ round and rub one against another, so as to-
clean and smooth their exterior surfaces, see Sheet X1., wherein Figure 1. isa-
horizontal plan, and Figure 2 an end clevation of five such cylinders A, A, A, A, -,

b
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monntedudebyndemone&nmoB.B andwrnedmundbybevelwbeelsc,
ontboeodoftheumofead: cylmder and other smaller bevel wheels &, 3,
om a-horizontal ‘cross axis D. Tbetulnsmlnuodueedmtothécylmden
dnwghmllolesmtheends.mdwhenﬁmbedmukenmtudoonm
Stlnaadends.usabcn angan In case of welded iron tubes -each
tnbemyhpnththecylmdenmmedmelynnzrtbnldmg whilst the tubé
mhnmndb&nd&emlondtheotkrwbathaunwmmtom;hm
thowboandbkéepltamightwhlstunooolmg.tndincuolnsuquu'ed
bduntbeintaimmfmoftbetnbathenambdeymdna!mdofm
10 may be inserted loosely into each tube, ‘and the weight of such rod rolling
round within the interior of the tube, by the tollmg'mouon given thereto i
the hollow revolving cylinder, \nll operaha torendertbeinwmrm&eo oft.bo
hbecleunudmooth. A
* The ninth part of ‘my- improvements is . for ﬁni&hngweldednmtubesand
15 rendering them straight and truly cylindrical, wﬁnhudonebybeahngm
foreduasmthmcast—mretods.vhwhmabt—mafnmmmewhtm&o
mmrof&emmmdmmkmggu The said-retorts are cylindrical
wnhm.mumuon.f“gnrel Sheét-XIL., and open-at the énds for inserting -
ndmtbdnmngthotnba,whwhantobe finished according to this part of
$0 my'improvements, and which are by’ -that means heated uniformly at all parts
' of -their length to a red heat, and are taken one at a time in that state and | “ -
Iaulmslongmglegroovonlongamngbtbuortroughohrono(wungulnr g
form; ‘which is horizontal, and which: lodgmthehottnbom&oenctlmoof
the" apertare between a set of combined revolving grooved rollers, such as
25 represented in Sheet XII., and the red-hot tube bungpnsheddong endways
mthonndshughtgromutbmby pmenudtothowdrollul.mdthy
puuntt!mnghbctveenthem,mduxtgoesthrhghmh other side it
'msunlong into another like anglé groove, fixed there, in exact continuation  ~
_ of the one first mentioried. In thus pmng.thotubouslngbdyeompmed '
SOonallndos.soutomakeuhkotbofomofthocuculuupemmbctwm
. thogmondmllen.mdthshxbensmdcmdstmgbtby moving in the afore<
said mghgmmumhsdooftborollers; and when the tube has
jpassed all its length through between the rollers in manner aforesaid, then
the revolving motion of the rollers is reversed, in order to repass the
85 tube through between them in a contrary direction, but before the end
of "the tube is re-entered into the aperture between the' rollers for so
répnssing. it is turned partly round, so as to bring a different side in
contact with the angle grooves,”in which the tube rests. When the
tube has repassed all its length then motion of the rollers is .again
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reversed. And in this vaythetnbenpnmdlndnmdmcnl umes

‘ bekwndsudﬁmrds all its length through between the rollers uotil it is
rendered straight and true to its intended cylindrical form and'size, tndulml
ﬁe:mhbmmmwdthahtmllmntsmdmfm

Tlnten&partofmy improvanenuisfor facilitating the using of machinery 5

rlnch is constructed according to my aforesaid Patent of the Twenty-scventh
of Mzreh, One thousand eight hundred and forty, with three or four revolving
grooved rollers combined, and consists in monnting the whole framework
mtﬂmng&emhuahonofmcbroﬂusqnwbeds,wbnhmnupontbemb
of.nﬂway.asmpmentedebeetXll sothattbewbolemchmhlo
mdmomhlém order that it mnybopntmtoeomplctoo:dcrms
sniuliewksbop,viththcgmommund it rollenmljustedono to another,
and then it can be wheeled along the railway to the place where it xstoho
mked,andﬂthntplmntnﬁrmlyﬂxodtotmhhnml bueorl'oundaﬁon
ready for work, and the horizontal axes v and w of one or more’ of the rollers 15
eonnomdmththoaxuofdeWofthemilhork byvhxchthemachmeu

~ to be put in motion. Andmenuofdmngmt.ocwheutbemchm

© requires repair, duaicisunfatenodfrom'm foundation, disconnected from
the millwork, and wheeled away along the mﬂny to the workshop, and
-anotlluluchmvhieh uingoodo:dcbroughtdongthmdmlnytoso
replace -it. Tbomdnilnymnsthepmvx!edwuhmhmm—plmmd .
erossing places as the localities of the manufactory may require. And when
d-ﬂ'«eutmesofpipamto bemulo.tbegmndmlleuennmthumybo
changed in the workshop, and the machine with the proper rollers wheeled
alongtbenilwnytotbopmpulﬂmforwkinvthomuhm. : ' 95

. Tbedeventhmnofmyimpmmthforfmngthegmmmndtbo '
circumferences of rollers, which are combined aceonhngtomysmd Patentof

-the Twenty-seventh of March, One ‘thousand eight hundred and forty. Sec

* Sheet XIIT., wherein E, F, mthenppemostnnd lowermostoﬂbecmnbmed

rollers, and X, X.partofﬂ»cfnmeofthemnchmem whtchthoaerollenm 30
..-onnted D, D, is a tube having a large circular flange L, by which it is
faﬁenedtotbe frame X, X,nmlabrass lining, which is fixed into the tube D,
_gustains a horizontal axis K, and which has a stcelcuuuv,prqecungfrom
that end of it which is in the aperture between the combined rollers; for cutting

the gmovc; around the circumferences of of the rollers when they are turned 85
slowly round, and at the same time the axis K is turned very much more slowly

round by means of a worm wheel W on the end of it, and an endless screw V;

which the workmen turns as required by a_handle R. The stecl cuuav is

thereby carried round about with the axis K with a traly cireular motion of its
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e
.- -~

-M';‘Wuwwmqmm

omnabmwvdyinlhgmd&onlmdlmd
hmmwwummmumm
circular.

G mwdnhpndmyuidimprmhhﬁnmahrgol&cendﬂof

qi*hl-hlhh.bumuhg&by&o.&mwh
Sheet XIV,, mmmanuu-.mwmm

m“mwmmamwmwmm
h“ldlduﬁvﬂdhpﬁnkhﬂ*u On
mdddwmau&mhrphudhhmndmdmw@
{0 it; the circumference of the plate d bas tecth around it like s spur cog wheel
as is shewn in the end view; amuumdbupg
) a Slider i is applied to carry a tool ¢, the_cutting edge of which is towards the
centre, and is carried round about the fixed tube A with the said_cutting
edge in contact with the outside d&ohhnshnﬂhgundbyo
llhwdbdhu&wohmw&mﬂqb
utiahth.ohldthhbuﬁl&hdqﬂow The slow
adnndngmﬂhnuftbﬁi&uundmlohglmthnhbqumlg
auhrml.&-di-thhuthudcaubeqvhdh'“
is fitted Joose on against the back of the wheel or plate d, so as to be carried
20 round therewith; but the cog wheels k and d have a difforent number of teeth,
unhh&o&md&b&d’hﬁ“mpﬂh&a
pnionnvhkinvdmusludndﬁi but owing, to the different
m&wn&muhwbmsnyhm
wwmwb&ﬂ&o“‘d“mbym‘
h&m&m(.dm&odﬁd«uﬁ&owﬁuhﬂﬂow&m
hhhd&‘&c-uhﬂhthvh.p-“dahhb-ﬂ
muhml. Ab-m‘parudnamlhdbth&aqlb
M‘wmm&u»mwmww&umuq
the time of cutting by the tool e Mnﬁd&ﬂnﬁomd‘dm
ﬁhmm mmﬂmnnmhmmmnhwhm
M»mnmmwumm .
mwmdqﬂwhhtmwauk
o mandril, tobomdinthenldmgofimhbubetmmvldpgmd
m&wivﬂéuﬁﬂublﬂm’-&&w
)ld(bwhm&whhmtwmmwmm
omlhmMynMLhﬁomdnd-ﬂl-kmmdqud.
3 mandril. uﬁwmumuummuu
mmcktothombewhiehhpmugomtbem

su.exv npucdlhm kind dhedl’u's -nuhi,w&lnkmel
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of a circular steel plate A, Figure 1, cut with notches in its circumference,
and then bended into the form of a hollow cup-B, Figure 2, which is applied,
as shewn in the seetion Figure 3, on the end of the stem E of the mandril,
mdfuhme&bymwmgondnpmubdendwquof the mandril in
the manner of & nut upon 3 screw formed at the end of the stem. The sides 5
of the hollow cup B forni the piston-or bulb end of the mandrel which is to be
hthmtbotnbethuuweldmg.andoppwwtothe place of greatest compres-
mbytbemolnnggroovedrollmatdnonmde of the tube. And in case
of the heated iron ofthstubewdungfut,soastocloguptheapeman
between-the rollers, -then-the sides of the hollow cup B will yield and collapse 10
M&emnmutonvmdcmngswhnmunupontho:monvheel-
mkoftbonvolnngmﬂusuwonldhmknnyof&epam.musomehw
theasevhuethtpnr&o(themmﬂrd(forwhwhtheboﬂowwahh
mhntnte)uasolidp:mofmehl. ’:s
.- Having now deseribed my-said - ‘improvements, -I, tbesmdllmhanmm, 15
huebydecluothtthmlnvenuonvhereoftheuclwmwugnnu
to me by the Letters- Patcnthemn-bd’on mted,conaﬂs mthefollovnng
mprovmm— Bt
s Firstly, in the impmvemt‘ lmmn-befm ducribod. and npreseneod in
Figure:1, Sheet T.-of -the Drawings ‘hereunto - annexed,’ of - preparing * the 20
edges of flat plates or skelpsof metal; - which are afterwards to*be turried up |
m-mhdnformmth‘nveemalwgmedge,mdadoublobevﬂ
along the other -edge, -of each sueh: plate or-skelp; which ‘vee-grooved and
douuo-bevdlodulgawﬂlﬁtmwthotherwhmthcpnpuedphwnamp
wards'turned up into a tubular form: ' Or otherwise preparing the said edges 25
with rabbets, in the manner herein-before described and represented in Figure 2,
Sheet I.;-one such rabbet. being formed at one side or surface of the flat plate,
and the other rabbet at the contrary side or surface, and which rabbets will fit
one to the other, when the prepired plate is afterwards ‘turned up to a tubular
form... Also: the improvement herein-before described, and represented in 3%
Figures 2, 3, and 4, Sheet IL,, of combining two pairs of circular wheels ¢, ,
and-g, h, together, for the purpose of operating at-the two edges ‘of flat plates
or skelps of metal at-once, in the ‘manner of circalar shears, for paring or -
mthngoﬂ'mm'sm”fmmtbowtmedgu.lmnngdwmmd:
straight,. and parallel. - . Likewise of ‘¢ombining three such pairs of circular 35
wheels together, in manner herein-before explained, for the purpose of culting
along the middle; and at the-same time cuttiog along the two edges of a
broad plate, so as to divide the same into two flat plates or skelps,
cach -having two smooth, straight; and ‘parrallel edges. Note, no’claim
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is made to the, application of one - pair ‘of such. circular wheels for -cutting:
ahqm#dahhtdyblh“m&nﬁndm
pairs for cutting alongtwo edges.at-once; and of three pair for cuttingalong
&M-ﬂuhbmmﬂawmumw

s Nor is any claim made to the application of the aforesaid combinations of ‘two,
pairs and of  three pairs of circylar. wheels 'to iany other purpose than. that, of;
mu,a.u.p,nuuma-w.-umwum

turned up into tubslar forms. ¢ . . Lo gy

- Secondly,. in’ thtmpomm.henln-hefon desc:ibul. und npuueptd‘-;m,
Ipl‘ml.&&-lﬁﬂﬁ.&ublv V., VI, of turning-up flat: plates or;
3 skelps of metal to tubular forms, by pressing the flat plates into the hollews of,
: mubhmh.som»bud mmwmm&omﬁdW&
ﬁl‘.- -8
¢ Thirdly; iu tln impvmt benin-hel’on dnm'hd; ;nd wt«l An?
15. Figures 1, 2, and 3, Sheet VIL, for fastening together the edges of . plates ox's
skelps. of metal .which. have been turned up.to tubular forms, by inlaying;,
Mmmmwmmm

in the two cdges of the turned-up plate or skelp. . Also for securing the edges.,
d”c%dhvﬂhhhﬁnphsmmw
20 preparatory welding of the edges together, nmmww&
' for a short portion of the length of each turned-up plate or skelp at that.end,
thercof which will bo foremost, ‘when such turned-up plate or skelp is'to be
withdrawn from the furnace wherein it has been heated to a welding heat, the..
said foremost end which is so secured by preparatory welding partaking of ,

25 that welding heat. But no claim is made to any preparatory.welding together
the edges at the ead or ends of any tumed-up plate or skelp, whereof the other-;
Md&o*qﬁubnmmmchmwdﬁngm&qﬂ‘
be afterwards united by brazing. The only preparatory welding together.of:
the edges at the end which is claimed. being for such turned-up plates or;
-”Mpdimumwbhwmmm«hmdth

' edges which bave not undergone such preparatory welding..

rwy.hbwmmmmh,
&mvnkhumm&dpdwm.mm
&ymbhh&lbatﬂhhﬂ.-ﬂnk%-&.vﬂuﬁgg
l}dMmeﬁmbhmnMMhnMWb.u
welding beat therein; by the:application -of & revelving groove bearing.roller
beneath the door.of the furnace, as herein-before described, togother with: they,
application of o preparatory- welding. of the edges ‘of the turned-up: plato ors
ckelp o tha e three whish g oremest.in 5o vithdrawing, and, which:
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end js st & welding beat, and must endure the force of pulling with tongs for
'&nvﬁ,s-hﬂym o
Fifthly, hthW.ﬂMh
s&-ux.. ﬂdin;ﬁcdgud“npphuwskdpdmghinn
Mhuhuw&mboutdnvhblngﬁ toswldingbut.bys,
uﬁwmwm.ﬂdmﬁgwm
.,&dwﬂgﬁqdﬂhhﬂ.un*m&.
m&&mwnluh-&-n-“hpm
h&-ﬂm;ﬂ&;“ﬂb‘muﬂhdma
&omm'ﬂlmtommgmtotboulm iaadubpmluaslo
ciredlar apertare for tho heated skelp to be passed through, the upper and
mwemmdbmmmh‘auu
MM&MMdbm“md&omm
ﬁuhﬁﬁﬂ”&mnbm‘n&'“kﬂ&ﬂ
&ﬂm&ﬁbﬁgap&dmwyhmdwy 15
m&wmm;wmw;,umwm
fifst in a forward and then in a backward direction alternately, for the purpose
cuﬁmumbmu’wwa-u
circumferences of the revolving roller, and between the aforesaid
M*M&hmbmbmwb’“”
‘dﬂqhbb’w
Mhmwwmummwmm
hl‘hl.&uﬁlﬂ funﬂngtln*-dw-n'phbwdnlp
dh-wq-ucu(cmn&-)da.m.w
to & Wwelding beat at the a-ot-q.lhnil'd&b-‘pfu-du
mmwnlnhvh‘“ﬂush&bm
'mhm&kwuhmwm&mwm
tbymundmgnm huduuhwdnuthtudorpordonvheh
hb“hdm&mmum&-mmchhm
beated. ' ‘l\l.ﬂnvdvhgghonlnlnh-‘hﬁhumdﬁr”
ma-wmdbhwmhuqu :
Mbnhﬂmn—iﬁnnow-ﬁl&-bnw
-mmhwmmmmwmm.h
Mmhhmmhmdngﬁmp-dngmby
ﬁbﬂﬁhhh N
-uwmmu presesited in”
]ﬁu(.&uvu.. for preparing the eods of ‘welded ifon tabes for being’
Mw&dudhmdh&hm.mm ,
uwmammmwm“wuwwm and foring &'
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M‘.I-mua.ymfmqmam

double bévil around the other of those ends, which vee groove and double
bevil will fit true one into the other, and then fustening together the two ends
which ‘are so fitted by inlaying double-dovetailed eramps into corresponding
notches cut out in the two ends; and afier being so prepared, the joint to be
dhﬂu‘“byhmmeﬂua&mh.umyhm Also
h#ﬂdﬂ“dhﬁudhﬂhdﬁqd
on ends of thicker metal to tubes which requiire to be turned true in a
Wu&mﬂmmmum-mwby
.lh*( B
10 Whthhwtwwmﬁwh
Sheet X1, hdcdngﬂmuﬂqlhmﬁmdn&lmbym
a number thercof into s hollow cylinder- with the axis thereof horizontal, and
Mbmm::thwotamolvhgchmhm'bm
&ohh.vheimmdﬂnntbhuldmn&ﬂrﬂ“m”
15 another, 50 as to clean and smooth their surfaces ; and a cylindrical metal rod
may be inserted lmtbolnmhollwotnehmbovbmle(smmﬂnto
the said hollow eylinder, ummam-u-n&qa-m
“‘hhbby&onﬁqaﬂmmd&ﬂnl
20 mnu,huww deseribed, and represented in
. Sheet XIT,, for straightening tabes, and bringing them to a correct cylindrical
MMW&WM,MWM&:MMMM
mu-.muum.ﬂn&.‘duhwmu
Myhekm»dmdnp Mbﬂmeﬁbﬁd 1
”Mrdhi.'hl&mwwdh@‘uyhm&mwu "
. in a reverse dircetion ; tiohhhhw-uaé-hd-énlus
bymn‘uhrmi!xdin siﬁmhldinemn,n-bnmtdn
and keep it straight. :
Tenthly, h&owmden
30 Sheet XII, of mounting the whole framework of machines: containing
nﬂvﬂpwnlnﬂuxbhmdhthmdwm”
Mﬁubmmm&mhdsnﬂmh-&
wneruthuu&muhluymyhpnt inboomphba!l‘rinlniuhlo
muuwmmaummnhm
35 and there fixed for working, or may be removed therefrom agsin when repair
is required, and replaced by another complete machine which has been pre-
viously put into complete order; also for changing & machine containing
grooved rollers suited for one size of tubes for another machine containing
.grooved rollers suited for a different size of tubes.
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Eleveuhly, in. the improvement berein-before deseribed; and. repmted in
Sheet-X11L., for. cutting the. giooves ;around_the circumferences of combined
revolving grooved . rollers,:.50'; thiaty thie raperture ; formed- between, the several
mllusbythuraﬂgmwﬂl‘hecudymwlmnm

Twelfthly, the improvements herein-before: deseribed; and. repnientod in3
Sheet X1V., for cutting off: the :ends of: cylindrical- .metal tubes to an. exact
kog&byn&ngmkyvhkhmmndamhﬂxmd about those ends of
the tubeswhich are to be cut off,: whilst the same:is_held fast in a horizontal
position for cutting both ends at once; the said tools cutting deeper and
deeper into the metal .ofi the tabe: at:éach’ revolution that they make around 10

“Thirteenthly; in the improvement herein-before described,-and. represented in
Figures 1,°2,.8, Sheet XV.;.for.a mandril, 40:be used in .the manufacture of

R -eultnbes.whchmlledhpamanofm.ostpamdhuhngtho

R erugdgydl%m Omthonsandughthnndredmﬂ
' .y .m.‘m - b anme - °, v, At < b3 " -
P p— ot .1:'..;1 T T .'-...'.
'LONDON: = A Wil
pmudbycmu bimtrnudwm Sromswoon% o
mwmwwmwwy ABT . - gin
Ve Wed' =" s R R T o ¥ B3 -
% T ade i, "{ ".'--"'""H g-* Powmgty Co Ve e od
8 N et . Jrasda \l‘! iy = Wer r

-

e
v .
A 2
ﬁ"d -
B 8

: ndumry .15

In vxlmnwlnmof I &oddBnM‘Pm hsvehmmntmy
lnndnmlled tlml"ust dsyd"ch-ber mthoymofmlmd
Onodnomdaghhmdndmdforty-ﬁn .

6 . . RICHARD PROSSER. | (Ls.)

‘ -

)

mﬁlnmwmﬁel’md&yﬁ November, in'the 20
' ninth year of ;the.reign of Her Majesty - Queen Victoria, “the ‘said* Ricbard
Prosser came before our said Lady the Queen in Her Chancery, and acknow:
é lodgedthlns&mntnfo«;ud.mdtﬂmdemy&mgtbuuneonmmm

specified, ‘in form. above written. And also the Instrument aforesaid was

MpodnmﬁngtodnwmoftbeSMuumdamtheﬁhy-mh ywss
of the reign of His late Majesty King George the Third.
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