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To al vhom it may concern: 
Beit known that I, EDWARD B. MEATYARD, 

a citizen of the United States, residing at Lake 

IO 

25 

45 p 

Geneva, in the county of Walworth and State 
of Wisconsin, have invented a certain new and 
useful Improvement in Machines for Rolling 
I-Beams, of which the following is aspecifi 
cation, reference being had to the accompany 
ing drawings, in which 
Figure Lisan elevation of an apparatus em 

bodying myinvention; Fig. 2, a plan view of 
the same; Fig. 3, an end elevation; Fig. 4, a 
sectional view taken on the line a al of Fig. 2; 
Fig. 5, a sectional view taken on the line y y 
of Fig. 2; Fig. 6, a sectional view talken on the 
line 2 e of Fig. 1; Fig. 7, a detail plan view 
showing the toggle-operating mechanism; Fig. 
8, an elevation of thesame; Fig. 9, an endview 
of the same; Fig. 10, a longitudinal sectional 
view of the clutch; Fig. 11, a transverse sec 
tional view of the same; Fig. 12, a centrallon 
gitudinal plan section of a finished beam, and 
Fig. 13 aview illustrating one of the stepsin 
the manufacture of the same. 

Like letters refer to like parts in all the fig 
ures of the drawings. 
My invention relates to apparatus for roll 

ing I-beams, its object beingto produce a beam 
in Which all the metal shall be Worked to 
an equal extent by the rollsin the operation of 
shaping thesame, and in Which the metal shall 
be disposed in the most advantageous man 
ner, so that the beamshall have the maximum 
strength for its dimensions. 
To these ends my invention consists in cer 

tain novel features, which I will now proceed 
to describe, and then particularly point out in 
the claims. 

In the drawings, in which Ihave shown my 
invention practically carried out in one form, 
A indicates the supporting-frames for the up 
per and lover rolls. These frames are ar 
ranged in duplicate, being preferably elip 
tical in their general form, as shown, and sup 
orted on beams A, orin any other suitable 

manner. The upperandlowerrollsaremount 
ed in these supporting-frames, andare identi 
calin construction, though reversely arranged. 
Each roll Bismounted on a driving-shaft, B, 
being connected to it by a suitable clutch, Bº, 
or in any other suitable manner, so asto re 

volve with the shaft. That portion of the roll 
which immediately surrounds the shaft is 
formed into an extended sleeve, B, which 
bears upon a journal-box, C.. Each journal 
box is mounted to slide vertically in suitable 
ways in the frame A, a Wedge, C, being inter 
posed between the outer end of the journal 
box and the frame, and lateral screws c, se 
cured to the frame, extend through lugs on the 
Wedge and receive nuts con their outer ends, 
by means of which the Wedge can be forced 
inward to adjust the journal-box to take up 
the Wear. 
Mounted in the supporting-frame Aare four 

rods, D, heldin position by collars d, as shown 
in Fig. 6 of the drawings. These rods extend 
some distance on each side of the frame A, and 
have their Several extremities connected and 
supported by means of tie-pieces Dat each 
end, secured to the rods in any suitable man 
ner. These rods and tie-pieces form a sup 
porting-frame, on which are mounted the 
housings of the side rolls, which slide upon 
the rods, being moved from and toward each 
other during the rolling ofeach beam, as here 
inafter set forth. These rolls and their oper 
ating mechanisms are identical, although re 
versely arranged, and for this reason the con 
struction ofone only Will be described, it being 
oficourse understood that the same description 
is equally applicable to the other. 
Each of the side rolls, E, is mounted in a 

housing, F, supported so as to slide on the 
rods D. To the outer end of the housing, at 
each side thereof, isattachedone end of a pair 
ofitoggles, F", the other extremity of whichis 
connected to the uprights d’ of the tie-pieces 
D. These connections are preferably made 
in the manner shownin thedrawings, suitable 
half-round seats, f, being formed in the hous 
ing and uprights, as shown in Fig. 6 of the 
drawings, to receive the correspondingly 
shaped end ribs f” of the toggles, which lat 
terare retained inthese seatsby means of caps 
fº, fitting over the projecting ends of theribs 
f”, and bolted to the housing and tie-piece. 
Bythis means the toggles can readily be de 
tached When desired. 
The togglesare operated by means oflevers 

G, to which their abutting ends are pivoted, 
as shown in Fig. 6 of the drawings, the levers 
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being themselves actuated by means of eccen 
tricsg, attached to a shaft, G, mounted in the 
tie-piece D. On the shaft Gis mounted a 
bevel-wheel, g", with which meshes a bevel 
pinion, gº, on the upper end of a shaft, Gº, 
mounted in a bracket, a, secured to one of the 
beams A. On the lower end of the shaft Gº 
is a pinion, gº, with which meshes a pinion, 
Gº, on a counter-shaft, H, mounted in brack 
ets a”, secured to one of the beams A. 
The counter-shaft His driven from one of 

the drive-shafts B-in this instance from the 
lower one-by means of the following mechan 
ism: I represents a frame constructed in two 
sectionshinged together and mounted loosely 
upon the drive-shaft. On the drive-shaft is 
mounted a gear-Wheel, i, which meshes with a 
pinion, j, on one end of a shaft, J, mountedin 
the frame I. On the Outer end of the shaft J 
is a second pinion, j, which operates, by means 
of an intermediate pinion, lº, mounted as here. 
inafter described, a pinion, ll, on one end of a 
shaft, L. The other end of the shaft Lis pro 
vided with a pinion, l", which meshes with a 
pinion, M, on the counter-shaft H. The pin 
ions j and l are detachably mounted on their 
shafts, and pinions ofvarioussizes maybe sub 
stituted for those shown, in order to vary the 
rate of speed of the counter-shaft H. relatively 
to that of the drive-shaft B. The interme 
diate pinion, lº, is also removable forthesame 
purpose, and in order to accommodate itself 
to the various sizes of pinions j" and lit is 
mounted upon a slotted arm, K, adjustably se 
cured to the frame Iby means of clamp-screws 
k kº. The former passes through the slot in 
the arm and takes into the frame I, while the 
latter also passes through the slot, and has 
its inner end bent at right angles to catch 
over the edge of the frame I, as shown in 
Fig. 7, the frame being provided at this point 
with a curved projection, i", on which the 
clamp-screw lº travels. It will be seen that 
the arm K can, by reason of this construc 
tion, be adjusted to any desired position, 
so as to cause the pinion k to mesh with 
the diferent pinions on the shafts J and L, 
and when so adjusted may be clamped in 
position by means of the clamp-screws R' Rº. 
The pinion Mis mounted loosely on the shaft 
H, and is connected toit to cause it to revolve 

5 

by means of a suitable clutch. The Clutch 
shown in the present instance is a vell-known 
form offriction-clutch, consisting of a hub or 
case, N, secured to the shaft and provided with 
a split ring, n, embracing the hub m of the 
pinion M. Nare levers supported on adjust 
able fulcra, consisting of set-screws n" and en 
gaging the ends of the ring n. Nºis a lever 
pivoted in the hub or casing N, and having 
its inner beveled end arranged to bearagainst 
the levers N', while its outer end is connected 
by a link, nº, to a sleeve, Nº, sliding on the 
shaft Hand operated by a suitable lever, Nº. 
When the sleeve is moved toward the pinion, 
the beveled end of the lever Nº causes the le 
vers N' to tighten the ring in in an obvious 

--- sig *sí: 

mounted on these collars. 
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manner, the ringbeing loosened by a reverse 
movement of the sleeve. Collars O and O' 
are secured on the shaft H, the ends of the 
bars which form the frame I being loosely 

The collar Obears 
against the pinion Mand prevents its lateral 
displacement in one direction, while a flange, 
m", on the pinion bears against the pinion l 
and prevents displacement in the opposite di 
rection. 
The construction of the rolls which I prefer 

isas follows: Each roll has secured toit gear 
wheels p, by means of which it meshes with 
the two adjacentrolls, sothatthose of theside 
rolls are driven by the top and bottom rolls. 
The periphery ofeach rollis constructed in a 
separate pieceto facilitate renewal and repair. 
The top and bottom rolls have each a band or 
ring, P, shrunk orbolted onto the body of the 
rolls, orotherwise suitably secured. Theside 
rolls have each a similar band or ring, P", 
similarly secured, but provided with agroove, 
p", on its inner side. The side rolls are hol 
low internally, as shown in Figs. 4 and 6 of 
the drawings, the internal space being divided 
centrally by means of a transverse diaphragm, 
Q, whichis corrugated in orderto enable itto 
accommodate itself to the expansion and con 
traction of the roll. The internal space in the 
roll communicates with the groove pl by means 
of a series of passages, q, on each side of the 
diaphragm. Water, being forced into the in 
ternal hollow of the roll from bellow in any 
suitable manner, will pass through the lower 
passage, q, into the groove p, and thus keep 
that portion of the rollcool. The water then 
passes back through the upper series of pas 
sages, q, and out through the upper end of the 
roll, which is provided with a suitable dis 
charge-pipe. Bythis means the side rollsare 
prevented from overheating, which Will tend to 
loosen the connection between the Several 
parts of which they are composed and other. 
wise render them unfit fortheir work. A simi 
lar cooling device maybe applied to the top 
and bottom rolls; but I do not consider this 
necessary, since these rolls are only exposed 
to a rolling friction against the heated metal, 
whereas the side rolls are exposed not only to 
this rolling friction, but also to a sliding fric. 
tion along their side edges, which tends to 
heat them very rapidly. The top and botton 
rolls are provided with a central peripheral 
rib, b, for the purposes hereinafter stated. 

In the operation of constructingan I-beam, 
I first take the ordinaryingot and formitinto 
a flat bar of suitable dimensions in an ordi 
nary rolling-mill. This bar is then passed 
through rolls similarin construction to the one 
above described, but having the side rolls at 
a fixed distance from each other, a section of 
the rolls and of the bar produced thereby be 
ing shown in Fig. 13 of the drawings. This 
baris then introduced into the machine here 
inbefore described, where itis given its final 
shape at a single pass. Assoon as the baris 
introduced, the pinion Mis connected to the 
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counter-shaft H by means of the clutch, and 
the toggles are operated to draw theside rolls 
apart gradually until half the length of the 
beam has passed through the rolls, when the 
rolls are gradually brought to their first posi 
tion, the eccentrics which operate the toggles 
making one-half of a revolution during the 
passage of the entire beam. The movement 
of the side rolls from and toward each other 
can be readily regulated by means of the dif. 
ferential gearing which connects the drive 
shaft Band the counter-shaft H, sothat beams 
of any desired length maybe rolled. This 
diferential gearing is provided for the pur. 
pose of causing the movement of theside rolls 
to correspond to the length of the beam which 
itis desired to roll. For instance, ifatwelve 
foot beam is to be operated upon, itis obvious 
that a certain combination of gearing at this 
point must be employed, in orderto causethe 
eccentrics Which operate the movable rolls to 
make half a revolution during the passage of 
the twelve-foot beam through the mill. Now, 
itis obvious thatifatwenty-foot beamisto be 
and thisis accomplished by changing the dif. 
ferential gears by the substitution ofgears of 
the proper size in the proper position, the 
construction heretofore pointed out permit 
ting Such a substitution. It is obvious that 
in orderto enable the mill toroll beams of the 
various lengths which are desirable a great 
number ofchanges in the diferential gearing 
must be provided for, and the greater number 
ofgears in the train the greater will be the 
number of diferent speeds available for the 
eccentrics which operate the movable rolls 
relatively to therate of speed of the rolls them 
selves. For instance, the permutations of 
which six gear-Wheels are capable will give 
seven hundred and twenty diferent speeds, 
while those of sevengear-wheels will give five 
thousand and forty. Any number of gears 
suitable to the purpose for which the machine 
is to be employed maybe used. By reason of 
the motion imparted to the side rolls an in 
creased Width is given to the beam at its cen 
tral portion, Where such a width is most de 
sirable. Theoretically the sectional area of 
the flanges should be greater and that of the 
web less at the center than at the ends; but 
for economical reasons I deen it advisable to. 
adopt the construction shown, in which the 
total depth of the beamis kept constant, while 
the width is varied.. The reverse construc 
tion-that is to Say, a constant width with a 
varying depth-maybe obtained by causing 
the top and bottom rolls to recede and ad 
vance and keeping the side rolls stationary; 
but thisis an obvious modification of the con 
struction shown and described. 

on the top and bottom rollsis for the purpose 
of compacting the metal in the space whichis 
left between the branching arms shown in 
Fig. 13 of the drawings, and which form the 
flanges of the completed beam. This space 
would be leftuntouched ifaflat roll only Were 
used, and the metal at this point Would be soft 
and faulty. 

It is obvious that various modifications in 
the constructionandarrangement maybe made 
without departing from the principle of my 
invention. For instance, although have 
shown a train of diferential gearing of my in 
vention, which train I preferto use, stillitis 
obvious that any well-known form of diferen. 
tial gearingmaybe substituted therefor. Any 
approved form of clutch maybe used, instead 
of the particular form shown, for the purpose 
of connecting thepinion M. with the counter 
shaft H. Various other modifications maybe 
made, and Itherefore do notwish to be under 
stood as limiting myselfstrictly to the precise 
details of construction hereinbefore set forth, 
and shown in the drawings. 

I am aware that heretofore machines have 
been constructed forrolling metalin whichfour 
adjustable rolls are arranged solas to operate 
upon the sane portion of the bar at the same 
time. Such a constructionis shown in Letters 
Patent No. 98,807, granted to George H. Sel 
lers January 11, 1870, and in Letters Patent 
No. 318,513, granted to Joseph S. Seaman 
May 26, 1885, and Itherefore do notwish to be 
understood as claiming such a construction. 
In neither of the constructions above pointed 
out, however, is any movement from and to 
ward each other of one pair of Irolls during the 
actual passing of the beam through the mill 
contemplated, provision being made merely to 
adjust the rolls after each pass, solas to reduce 
the beam by successive passes. In my con 
struction, as hereinbefore pointed out, it Will 
be observed that a double taperisgiven to the 
beam by the withdrawal and advance of the 
said rolls during the actual passage of the beam 
through the machine, thereby producing a 
beam of the most desirable shape, in Which the 
metal is disposed in the most advantageous 
180'. 

I am also aware that rolls for the purpose of 
rollingI-beams oftaperingsection arenotnew, 
a construction for the purpose of efecting this 
result being shown in British Patent No. 840 
of 1868. In this construction, however, the 
side rollers are not driven positively, and are 
caused to move toward and from each Other 
by means of pattern-bars of suitable shape. 
Having thus described my invention, What 

I claimas new, and desire to secure by Letº 
ters Patent, is 

1. In a rolling-mill, the combination of four 
It Will be seen that in passing the bar which rolls arranged in pairs, one pair driving and 

forms the beam through the several series of 
operations just described the metal is sub 
mitted to the action of the rolls at al partsto 
an equal extent, and is consequently homoge 
neous throughout the Whole beam. The ribb 

provided with suitable gear - teeth, and the 
other pair provided with gear-teeth to mesh 
with the first pair, and automatic mechanism 
to move the second pair from and towardeach 
other during the passage of the beam through 
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the mill, substantially as and for the purposes by suitable gearing and to one of the drive 
set forth. shaftsby a train of diferential gearing, sub 

2. The combination, with the top and bot. stantially as and for the purposes specified. 
tom rolls, arranged a fixed distance apart, of 7. The combination, with the counter-shaft 
the side rolls capable of movement from and H. and the mechanism operated thereby, of 
toward each other, and automatic mechanism the drive-shaft B and a train ofgearing con 
for moving the said rolls positively in those necting the two, the last pinion, M, of the train 
directions during the passage of the beam, sub- being loosely mounted on the counter-shaft 4o 
stantially as and for the purposes set forth. and connected thereto by a suitable clutch, 

3. The combination, with the top and bot. substantially as and for the purposes set forth. 
tom rolls, of the movable side rolls and tog- 8. The combination, with the drive-shaft B, 
gles operated by suitable gearing to move the provided with pinioni, and the counter-shaft 
side rolls from and toward each other, substan- H, provided with pinion Mof the shaftsJand 45 
tially as and for the purposes set forth. L, provided with pinions j and V and remov 

4. The combination, with the upper and able pinions j" and ll, and the adjustable arm 
lower rolls, of the side rolls mounted in mov- K, provided with a removable pinion, k, sub 
able housings, the toggles connected to the stantially as and for the purposes specified. 
said housings and to the Supporting-frame, 9. The combination, with the ring or band 5o 
and the levers connected to the toggles and P”, having groove p”, of the body of the roll, 
operated by eccentrics, substantially as and provided with an internal space divided by a 
for the purposes set forth. transverse diaphragm, Q, and a series of pasº 

5. The combination, with the supporting- sages, q, leading from the internal space to the 
frame and the side rolls and their housings groove on each side of the diaphragm, substan - 5.5 
mounted thereon, of the toggles F", provided tially as and for the purposes set forth. 
with end ribs, fº, fitting in seats fin the hous- 10. The combination, with the side rolls, of 
ings and frame, and the caps fº, for securing the top and bottom rolls, each provided with 
the togglesin position, substantially as and for a central peripheral rib, substantially as and 
the purposes specified. for the purposes specified. 

6. The combination, with the toggles which EDVARD B. MEATY ARD. 
actuate the side rolls, of the shafts G”, provid- Witnesses: 
ed with eccentrics to operate said toggles, and IRVINE MILLER, 
the counter-shaft H, connected to the shafts G” A. M. BEST. 

  


