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in order to meet these tequiremients, as well as some other details, the production of
these housings was a work involving no little skill and amaiety.

Screwing-down gear for the horizontal rolls is placed in the usual way on the top
-of the housings.  On the housing and side frame o)(hc mill is arranged screwing gear
for setting up the vertical roll transversely, and simultaneously for §etting up the neces-
sary giuides for the slabs, these guides extending a considerable distance in front and
4t the back of the rolls.  Both sets of gear are driven by a small pair of cngines
through gearing.  They can be worked together ; but the practice is not to wark them
simultaneously, but alternately as requited, so that work can be put on the flat or edge
-of the slab at choice. To this end clutches are awanged on l}w shaft of the small
driving engines.

The horizontal rolls are 28 iuches diameter, and the vertical rolls about 2t inches
“The latter are driven by bevel wheels on a horizontal shaft, which extends to the
pinion housings and receives its motion through a pair of wheels, one on its extseme
«end, and which wc ks into another keyed on the shaft of onc of the mill pinions. “This
outer end of the driving shaft is carried in bearings formed in the pinton housings.
As one of the vertical rolls has a traversing motion, the bevel wheel driving it must
necessanly slide along the shaft.  In order to keep it in gear with the crown wheel on
the roll, a special form of yoke and thrust bearing was designed, which is carried on
the projecting end of the vertical roll above the crown wheel.  The driving wheel on
the horizontal shaft has a long boss or sleeve, on which are formed collars; these fit
into and run in the thrust bearing on the top end of the verticalroll,  Thespindles for
-driving the herizontal rolls are both supported in bearings, the upper onc in a manner
similar to that already described for the cogging mill at Wishaw,

At the front and back of the tolls are dead golless, carricd in brass bearings on
side frames, and eatending a consderable distance from the rolls. At each extremity
are special carriages, sumilas though not idepiical in design, for bringing the ingot to
the mill at one end, and removing the slab to the shears at the othe. These carnages
were adopted in place of the long series of live sullers comwonly used.  They are
actuated by hydraulic rams, whose stroke is multiplied by the intervention of chains
and pulleys. “Tue rams and cylinders are placed on the ground, a linle away from the
centre line of the mill.  The carriage for bringing up the ingot was a necessity under
the special circumstances, inasmuch as the crane canrying the ingot is fixed, and can
-deliver it only at a certain point some distance from the mill. At this point is placed
the ingot cradle, now so commonly used, but first designed and used at these works.

At the front and back of the mill, and in line with the roll howsing at one side of
it, are special appliances for moving the ingots or slabs.  These consist of long piston
rods, having a piston at about the middie of their length, on which wotk lang pushing
cylinders, carrying arms that extend across the centse line of the wmill.  The arm in
front of the mill is made to rotate in a vertical plane upon the pushing cylinder by
means of a small hydraulic cylinder and ram, which can take hold of a small projec-
tion on the hack of the arm, when by the longitudinal movement of the pushing
-cylinder it is moved out to a cestain distance from the rolls.  The picton 1ods are
hollaw from each sidde of the piston, and through apertures in them the water pressure
is admitted by which t! e cylinders are moved. The action of the parts is as follows :
The ingot carriage is moved up 1o the cradle, which has received the ingot from the
crane.  The cradle is turned down, and deposits the ingot on the carriage, which is
then moved forward 1o the cnd of the mill, the pushing arm having been tilied up for
allowing the ingut to pass under it.  The arm ic then lowered behind the ingot and
water pressure 1s adimitted into the pushing cylnder, which moves forward and pushes
the ingot over the rollers up to the horizontal rolls of the mill 3 these seize upon it and

pass it through.  Then the cotresponding pusher on the other side of the mill comes
1nto action, and pushes the ingat back again into the rolls, and this alternate action is
continued until the slab is finished 1o the requited widih and thickness. Al these
opcerations ase controlled by onc 1ad at the sciewing gear, onc man at the pushers and
~carniages, one man at the mill engines with his assistant to do the necessary oiling,
ctc., and the roller in charge of the mill.  When the slab is finished, 1he back pusher
slides forward, takes hold of the near end of the slab, and pushes it off the roller< and
upon the carriage which conveys it to the shears.  The carriage is long cnough to ac-
commodate Inng slabs; it 1s supposted and travels on a frame-wark of girders, onc end
~f which is pivorcd, and the other 1ests on a hydraulic ram of short stroke, which by
saising the end of the gitder fraine and the carriage resting thercon enables the slab to
pass forward through the shear blades without contact with the lower bade until the
shearing actvally begins.

Hydrawulic Slab-shears.~In conncction with the first cogging-mill the author
adopted hydraulic power for cutting the slabs 3 and when the second mill just describ-
cd was constructed shears of the same kind but much more poweriul were erected.
They were made by Messrs. Tannett Walker & Co., Leeds.  Onthe four earncis of a
massive bed-plate are placed columns supporting the cast-stecl entablaturc, in which
are formed three cylinders, «bic centre one 31 inches diameter, and the two side ones
cach 22 inches diameter,  Four sirong steel bolis, passing thiough tasc-plate, co'umns
and entabilature, bind the whole togettier into a fium strang structure.  The rams for
the two side cylinders are made suthiciently long to extend for somic distance into the
basc-plate: they thus act as guides 1o the bokter of the upper shear-blade.  The
bolster is a <trong steel casting 3 its upper centre part forins the ram of the large centre
cylinder, while the two side rams pass through and are attached to it by strong tap-
bolts ar screws.  The lower boleter is fixed on the baceplate: for resisting the lateral
pressurc when shearing, it is supporied by two strony: steel castings, which are placed
on the base-plate under the columns, the main binding bolis pacsing throagh them.
Thesc castings are alco <rengthened by a strang balt fastened through them, trans-
versely o the shears,  Provicon is made far holding down the after end of the shab
during shearing, by a cylinder fixed on the entablature, in which works a ram acting
through u cross:head upon two rods: the latter are attached to a second egass-head,
which presies down an the slab. Al the rams are dlesigaed 1o work against consant
peescure from the accumalator, and thus the return suoke is obtained.  The accumu.
tator is foaded to give a preswre of 1 tan per square inch.  The pipes or tubes arc all
led to a convenient positinn, where all the muvements arc controlled by ene aan at
the valves.  On two of the columns brackets arc provided. which suppant sliding
brackets carrying the table that reccives the <lab when sheared.  This table has
hydraulic cylinders and rams under it by which it is raised or .owered 1o suit the
siroke of the shears when cutting aff the slah. By the action of anuther ram the table
after_receiving the sheared slab is made to slide outwards, away from the <hear-blade,
and into range of the hydraulic crane, which lific the slab and’ laads it upon the car-
tiage, where it is weighed and stamped, preparatory to being pacced forward 10 the
plate-mill.  In shears of this kind, it is important that the cut should be made ac
rapidly as possible; otherwise the hot slab 1s so long in contact with the blades that
they become softencd, the edges fail and they are soon rendered useless.  Hence the
arcas of all apertutes Ieading to the hydraulic cylinders should be as large as possible.

Stab-cutting shears of great powet were made by Messra, Buckton & Co, 10 work
in connection with the cogging-mill at Wishaw stecl works.  The machine will cuta
hot slab up to 42 inches wide and 3zinches thick. It is driven by coupled engincs,
with cylindets 26 inches diameter and 30 inches siroke, through gearing with a multi-
plying pwer of thinty to onc.  The cccentric shafi is 20 inches diameter in the necks
3he caps of the eccentric shafts are held down by four bolts of 103 inches diamcter,

rauing throupgh the uprights from top to bottom,  While a slaby is being cm off, it is
1eld down on the anvil of the machine by a self-acting hydraulic-pressure foot; giving
a load of twenty tons ; this prevents the slab from tilung upwards under the action of
the cut.  The remaining portion of the bloom rests on a roller cradle, which is sup-
rarted by a hydraulic cylinler loaded to a constant pressure of 20 tons, so that the
loom is-upheld and prevented fiom titing downwards under the action of the cut.
Thus both parts of lloom are compelled t0 remain approximately horizontal; in con-
sequence the severed ends are cut square, and are not sensibly scarfed.  The cradle of
live rallers which supports the bloom becomes depressed under the pressure of the
shear slide, and recovers its position when the slide goes up again.  The cradle is
arranged to feed the blooms into the machine, and the cut slabs are delivered over the
anvil.” The object of this arsangement is that the live rollers which feed the bloom
in may be brought as close to the knives as possible. At the delivery side of the
machine there is a hydraulic measuring stop, for gauging the cut slabs 1o measured
lengths fiom 6 inches to 8 feet long. It hasa pointet and graduated scale for measur-
ing 5 and is made with a hydraulic tilting cylinder, to swing the top free above the
travelling bloom.  With this gauging stop, the bloom can be stopped while travelling
on the live rollers, and can also be pushed bask uito eaact position for cutting, and be
regulated easily to a fraction of an inch.

Plate Milis. —1n this country it is almost the universal practice for plates of, say,
¥ -inch thickness and upwards to be rolled in reversing mills, especially if they are of
considerable area and weight ; the difficulty in handling heavy slabs and plates no
doubt conduces to this practice.  Whether it'is the most economical method o! manu-
facture, especially for what may be described as plates of medium thickness and weight,
may, perhaps, be opea to discussion ; but for handling the heavy plates now produced
it is undoubtedly the safest, and, perhaps, also the most cconomical.  The plate mills
supplied to the Wishaw works by Messts. Lamberton & Co. are excellent illustrations
of present practice.  For general use in producing plates of medimn width, the mill is
provided with two stands of rolls, the i ° “ng pair being etnlled, as is customary.
The rolls are 8 feet lung and 30 inches diameter.  Both top rolls are supported on
hydraulic balances, and have a lift of 18 inches.  Mechanical screwing-gear s applied
to the roughing rolls, and is driven by a pair of small horizontal engines geared to give
the required speed.  The chilled roll is screwed down by hand in this case ; but there
is no satisfactory reason why the screwing should not be done mechanically at both
rolls. Arrangements exist which admit of accuracy of gauge being obtained with
certainty when mechanical screwing is applied to the finishing as well as to the rough-
ing rolls.  Onc simple method which may be mentioned is the insertion of what may
be termed a short screw-jack between the chuck and screw in one of the housingss a
slight alteration of this, made by the rolier when niccessary, will at once correct any
small inaccuracy in the setting ar position of the main screws.  Live rollers are fitted
in the front and ut the back of the talls, and ase driven by a pair of vertical engines
cunveniently placed so that the driver can see the operations at the mill.  The live
rollers extend a considerable distance in front of the 1olls, but only 2 shost distance at
the back ; here they ate supplemented by live rollers fitted into a table, which traverses
the two sets of rolls, carrying the slab or plate across from the roughing to the finish-
ing rolls. The table and rollers arc acwuated by a pair of vertical engines in the usual
manncr. The table travels in a pit 3 and its rollers being on a level with the mill
floor, the finished plate is rapidly and seadily delivered upon it.  Inaline with this
mill is a stand of rolls for handling plates of the greatest weight and width. The rolls
arc 12 fect long and 4o inches diameter, the top one supported on hydraulic Ialances.
The chocks are all of steel with heavy brasses.

This mill i< fitted with mechanical screwing gear, driven by horizontal engines
which are fixed on the top of onc of the housings : and it is so arranged that cither of
the screws can be moved alone.  Hence, the roller has full control, and can modi
the screwing at pleasure, cven to the eatent of rolling plates of taper cross section if
required.  The arrangement is as follows :—~On the crankshaft of the engine i< keyed
a pinion, which through aspur wheel drives the main shaft that extends over both
housings : and 9n cach of the main screws is 3 worm wheel, which is driven by a
worm on the main shaft  These wornis arc loose on the shaft, and run in collar beas-
ings in pillow blocks. They have three-pronged clutches on their outer ends, into
which can engage corsesponding clutches sliding on keys or feathers on the shaft 3
cither or bath of the clutches can be thsown in or out of gear, and cither o} the main
screws can therehy be moved or stopped at pleasure by the screwer, who stands on a
platform near at hand, and obeys the instructions of the roller.  The pinions for driv-
ing both mills are placed beiween them,  The spindles for driving the large rolls are
of considerable length, so as 10 redece the angle at which they drive.  They, as well
as their coupling boaes, are af steel.  In front and at hack of this mill are complete
sets of live rolless, driven by a piir of vertical engines, which arc conveniently placed
for driving cither these or the hve rollers of the S.fect roughing rolls, as may be v«
quired. A useful appliance is here provided for adjusting the position of tic platein
front of the rolls <o that &t shali pass through them as nearly squate as possible, and at
cqual distances from the houcings.  Such an appliance was first designed by Mr.
Duff for the large platemill at Blochaira works, but has been modified for use here
by Mr. Williamen, A long pusher-bar i< connected ta a hydraulic ram and cylinder
fixed at oneside of the live-roller frames 3 it is moved to and froacross the front of the
rolls in grooves hetween the live sollers 3 holes are provided in it, into which pege can
be temporasily put, for moving the plate sideways or otherwise adjusting it.  These
mills are driven by a massive and powerful pair of reversing eagines, coastructed by
Messts. Duancan Stewart and Co., of Glasgow : they have cylinders 32 inches diameter
by 60 inches stroke, and the gearing is in the ratio of two to onc.

Three-high Mlate Mills. —Although millc of this kind have not been adopted to
any great extent in thiscouatry, it is knowa that they are largely cmployed in America;
and in the author's opinion they are worthy of much more consideration than they
appear 1o have reccived here.  When well designed in all paris and details, the three.
high mills uced in the United States, which have two larger rolls and one smaller,
are capable of doing mure wark ina given time, and protably at less cot, than the
reversing mills so commonly used here.  The grounds of this opinion are :—Firsily,
that for Jdriving three-high mills engines can be used which arc highly cconomical in
steam consamption, and if safficicnt water can be obtained, they may be of triple-
cxpantion with awtomatic valve gears sceon ly, the mills can be driven at a higher
speed 3 thirdly the loss of time duc 1o reversing can be saved ; fourthly, plates can
therefore be finished more quickly, and thin plate of large arca can be rolled and fin-
tched with greater accuracy of gauge and in better condition for testing s nifihly, a
larger output is ubtained in a given time.  These are adeantages of cansiderable im-
portance. The disadvantages are :—Firstly, that the cost of the three-high mill aad its
tahles, &c., is, perhaps, somewhat geeater than that of the ordinary reversing mill 3
and, secondly that the cost of miaintenance is slightly greater.  But it may be repeated
that, if the details were carefully designed, it is doubtlul if these dicadvaniages would
exist at all, ar, if they did, whether they woald be worth much consideration. Itisa
pleasure 10 sce oac of the three-high mills at work, th.cn in gond onler: and the
contrast with an ordinary reversing-mill is smewhat striking.  With proper appliances
few men are tequired, and there is litle, if any, larger demand on their skili.  The
use of the three-high mills, hawever, should be limited to the production of plates of
light or medium weiglt and of awedium width,



