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“may be readily adjusted to nroduee dif

UntTED STATES PATENT OFFICE.

ARNOLD L HA\IMARBERG AND ALGOT BERGLOF, OF WORCESTER
MASSAOHUSETTS | - -

MACHINE FQR.ROI._.__L'ING ANGLE-BARS.

SPEGIFIGATION formmg pert of Letters Patent Ne 919, 452 dated May 8, 1894

o Appheetlen filed December 7, 1893, Semal No. 492, 976,

(Ne medel ) |

To all whom it My CONCern:

Be it known that we, ARNOLD L. HAMMAR-
BERG and ALGOT BERGLOF, subjects of the
King of Sweden and Nor;wey, residing at Wor-

'cester, in the countyof Worcester and State of

Massachusetfs have invented a new and use-

ful Improvement in Rolling-Mills, of whleh l

the following is a sneelﬁeetmn

The ob] ect of our invention is to provide a
strong, simpleand durable rolling mill, which
erent

sizes and shapes of bars, and to these ends,

our invention consists of the parts and com- |

1

binations of parts as hereinafter described,
and more particularly pointed out in _the
claims at the end of this specification.

| horizontal shaft 33 carried by boxes on the

side frames 10, and which may be driven

- .L’he beams or glrders 1+and 15 and 16 and 17

form ways, in which are mounted the adjust-
able boxes 26 for the vertical rolls 27 and 28.
The vertical roll 27 above its box 26 is pro-
vided with a beveled pinion 29, the vertical

~roll 28 being provided with a mmﬂar beveled
pinion 30. The beveled pinions 29 and 30

mesh with and engage the beveled gears 31
and- 82, which are edJustebly Splmed on a

from any desired source ot power. In order
that the beveled gears 30 and 32 may be
maintained in workmﬂ' engagement, the hub

55

of the gear 32 is extended as at 35, and car-

ried in a groove in the hub 35 is a split col-

In the accompanying four sheets of draw- | lar 38, whlch has a bearing or socket to re-

ings, Figure 1is a front elevationof arolling-

* mill constructed according to our invention,
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the rest or table, which is usually located at
the front of the mill, being removed. Fig. 2
is a transverse sectlon on the line 2-—2 of Fw
1. Fig. 3 18 a plan view of the mill. Fig. 4_
is a detall view showing the form of the hOI’l-
zontal rollers, which we preferably employ.
Fig. § 1s an end elevation, and shows one sys-
tem of gearing for ad;justing the vertical rolls
and vertical guides. Fig. 6 is a detail view
of the same. Figs. 7 to 12 inclusive are de-
tail views to be hereinafter referred to, and
Figs. 13 to 17 inclusive are views showing the
blank or billet in its different forms or etaﬂ'es
when treated according to our method.
Referring to the drawings and in detail,
10—10 deswnete side or end frames, whleh
are ,prowded with the foundation feet 11, the
foundation feet being clamped in place, a,nd
secured to the foundation plates 12 by means
of the bolts 13. The end frames 10 are con-
nected by the beams or girders 14 and 15, the
girders 16 and 17, and the tie-rods 18 and 19.
Near their center the side-frames 10 are pro-
vided with ways, in which are mounted the
adjustable boxes 20 and 21. Mountedin the
boxes 21 is the lower horizontal roll 23, and
carried in the boxes 20 is the upper horizon-
tal roll 22. The rolls 22 and 23 can be ad-
justed with respecttoeach other by means ot
the adjusting screws 24, and the rolls 22 and
23 are of a pecullar shepe as will be herein-

after deseribed. At the rear of the structure, | groove 44, The gloove 41 and the projection

celve the end of the shaft of the vertical roll

28. In a similar manner the beveled gears

29 and 5l are tied together by the split eoller

37, which is mounted in a groove in the hub
36 of the gear 31. By reference to Fig. 3,

70

it will be seen that these split collars, whleh h

are fastened together by suitable bolts, are

75

provided with a suitable oil-duct, by which

they may be kept well lubricated. In order

‘to adjust the vertical rolls 27 or 28, it is

merely necessary to loosen the elempmw nufts

39, set the rolls in the desired position, and

secure them by again tightening the clamping
bolt 39. The hemzontel rolls 22 and 23 are
extended beyond the side-frames 10 in both
directions, and their hubs are shaped as

‘shown, so that they may receive couplings
‘to connect them with any deswed source of

power.

The construetlon thus far described re-
sembles the ordma,ry universal rolling mill,
but the construction of rolls that we employ
18 peculiar.

80

30

By reference to. Fig. 4, it will

be seen that the horizontal roll 22 is pmVlded .

with a peripheral groove or depression 41,

and that the lower horizontal roll 23 is plo-
vided with a peripheral ridge or projection
42, which fits into the groove 41. Near its

.end the roll 22 is prowded with an enlarged

portlon 43, which has a peripheral groove 44
formed in the same.

jection 46 which, fits into and engages the

The roll 23 has a re-
‘duced portion 45, and a peripheral rib or pro-
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42 form a pass, by means of whleh the billet [

or blank is reduced to approximately the de-
sired thickness, and the groove 44 and pro-
jection 46 form a bending section or pass,
which gives the angle bar the desired bend
or antrle
not mtended to exert any great pressure upon
the blank or billet, but are rather for the
purpose of truing up and slightly rounding

over the edges of the angle bar, as 1t has'_i |

been found in practice that the billets or

- blanks are liable to chip or break off at their

corners or edges. These vertical rollers are,

therefore, arlanfred so that they will round
dn'es of the billet or blank upon a

off the
slight curve or arc, and as these vertical roll-

‘ers are intended to bear upon the billet or

blank only during the first reduction or roll-
ing, and are then a,uanﬂ'ed apart so as not to
touch the billet. cor blank it has been found

‘that the subsequent 1educt10ns restore -or

form an even edge or corner for the com-
pleted article.

By reference to Fig. 2, 1t will be seen that

the vertical roll 27 is pmwded with an en-
larged portion 47, which has a peripheral
groove 48 formed therein. The vertical roll
28 may be of similar construction.

In order to accurately center the billet or
blank, and direct it to the proper position be-
tween 'the horizontal rolls, we preferably pro-
vide the adjustable guides 49 and 50, which
are carried by the tle rods 18 and 19 and

can be clamped in position by means of the

serews 51.

To pmperly guide the blank or billet from

the horizontal rolls to the proper position be-

tween the vertical rolls we provide guide |'p _ |
the lower end of the piston 71, and carries a

plates 58 and 69, asshown in Fig. 2, and which
can be made of any desired construetmn and
are preferably made adjustable.

In frontof the rolling mill is located a table
52, which is carried by legs 53, and which is
prowded with idle-rolls 54 the table 52 pref-
erably being long enough to provide for easily
handling an ﬂ*le bars or billets of considerable
length. At its front end, the table 52 is pro-
vided with a projecting nose or plate 55 ex-
tending between the vertical guides 48 and
49, and 1s provided with lugs 56 and 57, which
rest upon the tie-rods 18 and 19, and SUppmt
the projecting nose.

At the front of the table 52, opposite the
bending or finishing pass, are pmwded the

adJustable ocuides 60 and mounted in suit- |1

able frames carried by the table 52 are the
foed rollers 61 and 62 carried by adjustable

boxes 63, the upper boxes being adjusted by |

screws, as shown. The shaft 643 of the up-
per feed roll 62 is preferably extended beyond
the frame, is supported by a bearing 641, and
provided with a pulley 642. The shaft 643
may be driven by a belt from a pulley 64 car-
ried on the horizontal shaft 33, as mostclearly

‘shown In Fig. 3.

Bolted fo the side frame 10 in front of the

finishing or bending pass, we provide a hy-

The vertical rolls 27 and 28 are
apper pa,rb of the cylmder 6.

branch is located a three-way valve 67, which

- 65.
line z—x of Fig.7. Fig.9is a central vertical

519,452

draulie cylmdel 65, of peculiar construction.
The hydraulie Gylmder 65 18 connected by a
pipe 66 with any suitable source of fluid
pressure.
branches, one being connected to the lower
part of the cyhnder 65, and the other to the
In the upper

controls the action of the piston.

to 10 inclusive.
central longitudinal section of the eylinder
Fig. 8 is.a transversesection taken on the

section taken “at right angles to Fig. 7, and
Kig. 10 1is a Slmlla.r view showing the plston
in its lowest position. The cyhnder 65 is pro-

vided with a cover 68,and bolted to its lower
‘end, is a stuffing box 69 ‘which holds in place
‘the ordinary packing ring 70. Mounted in
‘the eylinder 65 isa differential piston.71 which
is turned down, and provided with a shoul-

der 72, against which the fluid pressure from

the lower branch of the pipe 66 is allowed to
~act, thus having a constant tendency to raise
| the
gitudinally, and is provided with an inner or
secondary piston 73. The upper end of the

piston. The piston 71 is bored out lon-

secondary piston 73 is square in eross section,

“and fits into a guide formed in the eyli:nder

cover 68. A pressure-duct 75 is bored in the

piston 73, and allows the fluid pressure to act
Atitslower

on the upper end of said piston.

end, the piston 73 is provided with a shoul-

“der 76, and below the shoulder 76 is secured

a plate 77. A die or former 78 made in two
arts is bolted by means of the bolts 760 to

stop or abutment 81. A suitable anvil 79 is
fastened to the tie-rods 18 and 19 by means

of the screws 80, and co-operates with the pis-
tons.
‘ure is turned on to the upper end of the

It will thus be seen that when the press-

cylinder the inner piston will be lowered un-

til the plate 77 comes in contact with the

end of the billet or blank and will thus main-

‘tain it in proper posumn until the end of the

billet or blank is completely bent or formed
to the desired shape by means of the die or

former 78. When the pressure is disconnect-

ed from the upper end of the cylinder, the
pressure acting against the:shoulder. 72 of the
piston, will raise the piston, which will in turn

raise the inner piston out of the way by means

of the shoulder 76; the stop 31 also being car-

ried up by the dle or former.
In Figs. 11 and 12, we have shown a form
of “‘llldE', which we preferably employ, to re-

This guide is formed of a casting 82, which
may be adjustably secured to the beams or

girders 16 and 17, and of a casting 83, which

fits over the ca,stmfr 82, and may also be ad-
justably secured to the beams 16 and 17.
The guide which is thus formed, is located at
the rear of the bending or ﬁHIShIH“‘ pass in

The pipe 66 is provided with two

~ The detailed construction of the hy dra.uuc“
eylinder 65 is most clearly shown in Figs. 7
In these views, Fig. 7 is a

o
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‘celve the complete product or aungle-bar.
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- ring to these figures, 85 designates a rod or
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‘the rollers, and pl*ewfents the angle bar from

-clogging or interfering as it leaves the mill N
~ In some cases it is desirable to provide

means for synchronously adjusting the verti-
cal rolls and the guides 49 and 50. In Figs.
o and 6, we have illustrated one form of gear-
Ing for accomplishing this purpose. Refer-

lead-serew, which is bolted to the adjustable
box 26 of the roll 28 by meansof the bolts 87.
36 designates a similar rod, which is fastened
to the lower adjustable box, and 84 Jesig-
nates & third rod or lead-screw, which is eon-
nected tothe guide 50. The lead-screw 85 ex-
tends through the side frame 10, and is en-
gaged by a nut 88 which is madein the form

of a beveled pinion, and meshes with and en-

gages a beveled gear 90, which is secured to
the vertical shaft 89. The beveled gears 83
and 90 are held in'working engagement by
means of the bolts 92. The lead-screw 86 is
of a similar construction save that it has a
left-hand screw thread, which engages a nut
90 made in the form of a beveled pinion,
which engages the beveled gear 94 secured

to the shaft 89. The lead-serew 84 which is
-Secured to the guide 49 is of a similar con-

struction to the lead-screw 85, and engages
the nut 95 which is made in the form of g
beveled pinion, which meshes with the bev-
eled gear 96 carried by the shaft 97. The
shaft 97 and the vertical shaft 89 are geared
together by means of the beveled gears 98
and 99. It will thus be seen that as the ver-

tical shaft 89 is rotated, the boxes 26 of the

vertical roll 28 and the front guide 50 will be
moved synchronously. When the vertical

roll and the guide have been adjusted to the
desired position, they may be secured in.

place by the clamping screws, as shown.
Any desired means for rotating the shaft

89 may be adopted, as desired, and as shown

In Fig. 5, the shaft 89 is geared to a verti-

cal shaft 100 by means of the gears 101 and
102, the shaft 100 being connected to an elec-

tric motor 103, which is bolted on to the end

of the side frame 10. Of course the adjust-

ing gearing before described is duplicated at

the other end of the machine, for adjusting
the other vertical roll, and its corresponding

front guide. In some cases it may be desir-
able to have both vertical rolls move in uni-
son, and if such be the case, the electric mo-
tors 103 at each side of the machine may be
geared together by any suitable form of frie-
tion clutch or other connection. | |
T'he operation of producing an angle bar by
our 1mproved apparatus may be briefly de-

seribed as follows:—A heated billet or blank |

of substantially the shape shown in Fig, 13 is
placed upon the table 52, passed between the
guides 49 and 50 and through the reducing

the mill. When the billet has been passed
through the first pass, it has substantially the

form shown in Fig.14. The vertical rollsare

then set slightly apart so as to no longer come
in contact with the billet or blank, and the
horizontal rollsareset slightly closer together.
The mill is then reversed, and the billet or
blank passes back again through the reduc-
Ing pass, and assumes substantially the form
shown in Fig. 15. The billet is then moved
on the table 52 opp

osite the bending pass

. |

70

75

formed by the rolls 22 and 23, and the end of

the billet is brought over the anvil 79. . The

pressure 1sthenturned on so as to force down
the piston, and the end of the billet or blank
1s compressed substantially as shown in Fig.
16, so that 1t will fit nicely into the bending
pass. ‘Theanglebar isthen completed by be-

Ingfed through the bending pass, and assumes

substantially the form shown in Fig. 17.

With the above deseribed apparatus an im-

proved quality of angle-bar can be easily and
cheaply produced. | '_ I
~ Compressingor shaping the end of the bil-
let or blank to,conform to the bending pass,
we consider a feature of especial importanee,
as it entirely overcomes the difficulty in in-
troducing the billet between the rolls,
We have shown in the drawings a recipro-

-cating compressing device, which is intermit-

tent in its action, and which is actuated by
hydraulic pressure for performing this fune-

tion, butitis evident that other means may be

substituted for producing thesame result. Of
course bars and girders of different shape
trom that shown in the drawings may be pro-
duced by our rolling mill, if desired and we

are aware that many changes may be made
‘in the construetion and operation of the de-

vice without departing from the scope of our
Invention, as expressed in the claims.

Having thus fully deseribed our invention,-'

what we claim as new, and desire to secure
by Letters Patent of the United States, is—
- 1. Inarolling mill, the combination of shap-
ing orbending rolls, and a reciprocating com-
pressing device for shaping the end of the
billet or blank to conform to the rolls, sub-

stantially as described.

2. In arolling mill, the combination of bend.-

Ing or shaping rolls, a shaping device, and

80
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means forintermittently actuating said shap-

ing device, whereby the end of the billet or
blank is shaped to conform to the rolls, sub-
stantially as described. o

3. In a rolling mill, the comnbination of rolls
having corresponding configurations which

| form areducing pass and a bending pass, with

means for shaping the end of the billet or
blank to conform to the bending pass, sub-
stantially as described.

120

125

4. In arolling mill, the combination of rolls -

pass formed by the rolls 22 and 23. The pe-
ripheral speed of the vertical rolls is prefer-
ably slightly greater than that of the horizon-
tal rolls, so as to “coax? the billet through

having a corresponding peripheral grooveand
projection, which form part of a reducing 130
pass, and also having a corresponding groove |
and projection, which form a bending pass,




g

- with means for shaping the end of .the billet | of the billet or blank, to conform to the hend-

~ ing pass which is adapted to receive billets
or blanks of different sizes, and having a cor- | -

I0
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“ing rolls for bending the billet or blank to the

ing rolls, a suitable aunvil and a hydrauliceyl-
~ inder and piston carrying a die or former to
shape the end of the billet or blank so that |

‘while it is being acted upon by the former,

~differential piston mounted therein, which

or blank to conform to the bending pass, sub-
stantially as described. . |
5. In a universal rolling mill, the combina-
tion of rolls having a corresponding periph-
eral groove and projection forming a reduc-

" 1. In a rolling mill, the combination of
bending rolls, and a hydraulic cylinder and

responding peripheral groove and projection,
which form a bending pass, with adjustable
means for truing up the ends of the billet or
blank, substantially as described. |

6. Inarolling mill,the combination of bend-

desired form, and a hydraulic c¢ylinder and
piston for compressing the end of the billet
or blank to conform to the pass between the
bending rolls, substantially as deseribed.

7. In arolling mill, the combination of bend-

it may be readily introduced between the
bending rolls, substantially as deseribed.
8. In a rolling mill,the combination of suit-

able bending rolls,and a differential hydraulic |

piston for shaping the end of the billet or
blank to conform to the bending rolls, the
hydraulie piston having a small area under
constant pressure tending to raise the piston,
snbstantially as described. | . #

9. In a rolling mill, the combination of bend-
ing rolls, a hydraulie ¢ylinder and piston car-
rying a former which co-operates with a suit-
able anvil, and a secondary piston for hold-
ing the end of the billet or blank in position-|

substantially as described. |
10. In a rolling mill, the combination of
bending rolls, a hydraulic cylinder having a

carries a die or former, said die or former co-

{ rolls, the adjustable front guide 60, the feed.

operating with an anvil to compress the end !

ing rolls, substantially as deseribed.

45

piston carrying a die or former, the former
being provided with a stop or gage, substan-
tially as described. - 5O
12. In a rolling mill, means for shaping the
end of the billet or blank, consisting in the

combination of a cylinder, a differential pis-

ton, an inner piston for holding the billet or

blank while acted upon by a former carried 55

| by the piston, the inner piston havingasquare

portion fitting into a guide formed in the
cover of the cylinder, and asuitable anvilco-
operating with the former, substantially as
described. R | ; -

13. In a rolling mill, the combination of a
cylinder, a differential piston mounted there-
in, an inner piston which prevents the main
piston from turning by means of a blade atb
its lower end, and a square portion at its up-
per end, substantially as deseribed. -

14. In a rolling mill, the combination of a
hydraulic cylinder, .a differential piston
mounted therein, and aninner piston,thein-

6o

ner piston being raised with the differential o

piston by means of a shoulder, substantially

l as deseribed.

15. In a rolling mill, the combination with -
the horizontal rolls, the adjustable vertical

75
rolls, a hydraulie piston for shaping the end

| of the billet, and suitable guides for receiving

the completed bar,substantially as desecribed.
Intestimony whereof we have hereunto set
our hands in the presence of two subscribing 8o

ARNOLD L. HAMMARBERG. -
ALGOT BERGLOF. |
Witnesses: '
Louis W. SOUTHGATE,
PHIL W. SOUTHGATE.

. witnesses.
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