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© UNITED STATES PATENT OFFICE.

JORANN HAHN, OF CLEVELAND, OHIO:

BLOOM: SHEARS:

 Originat Wo. 1,588i635; dated: May 19, 1095, Serial No. 732488, fled: August 16 1924 Application: for
- ‘ " yeissue filed September 2; 1924 - Berial No: 138:287. ! ’

"Fhis invention is for shearing devices, and. be. transmitted - through two compre‘ssion‘5.5
relates: pacticulazly. to:a bloom shear.  members: instead: of by & coxﬁpmsé.ion; and 2.
Tn the usual shear-fon blooms.now in use, tension.member. : CT ‘ R
the bloem or bar tests.on the lowver knife, and- A further impoertant object: is. to, provide:
5 the. npper kmife mewes down with respect means in the knife carviers for counteract-
theneto to effiect the shearing of the bloom. ing spreading straimg of forces; instesd: of 60
Ty this. sheazing operation, the: two. knives. transmitting sueh forges to- the shear hous-
of the- shear everlap, or should overlap, a’ ing; as has heretofere been customany.
‘rlight. distance at the. completion of the cut- These and. other ebjects and: advantages are
ting stvole. The part of the bloom in con- attained by my invention, which isillustnated, -
tact with the top knife, that is, the portion. in the accompanying drawings, but it will be 65
. overhanging the lower knife, must:be free to understood that such, drawings ave te;be con:
‘mowe dewn as the upper knife moves down. sidered; as. illustrative. of the invention, and.
Tt is this shifting of the two sections of the that various changes a-nd’)mbcﬁﬁcaﬁéns.may
15 bloom with. respect to each other and under- be. made in. the constructions shown. within.
the pressure. ot the knives that severs the: ' the spirit of the -invention.: . oo
bloom. This had led to the use of a down- In the drawings:, S ' ‘
ssardly yvieldable or- depression table in cor- Fig. 1 illustrafes, somewhat diagrammati-
nection with this type of shear. Such tables . cally,.a shear having a novel arrangement off
20 are not generally satisfactory, and frequent- levers for operating the knives, showing the
1y cause trouble. - ‘ " knives- open, the figure representing a. ver- 75
"In order to eliminate: the shear depression  tical section through the shear; ‘
tables, it has been proposed to utilize a shear  Fig. 2 is another view, partly in. section
vsherein the. upper knife moves down into. and partly in elevation of the shear shewn
25 firm contact with the bloom, aften which the in Fig. 15~ = SR ,
bottom knife rises to shear the bloem, its Fig. 8 corresponds to Fig. 1, but shows the 80
upward_strolke being completed when the position of the parts at. the end of the shear-
knives slightly overlap. After the shearing, Ing stroke; ‘
“the botbom knife moves down and then the  Figs. 4 and 5 are detail views of the knuckie
to knife rises.. e - _joints used in the shear; ' S ‘
This mevemment is easily obtained where Fig. 6 is a partial section similar to Fig. 1, 85
each knife is moted by a separate hydyaulic. but of a modified form wherein compression
cylinder mechanism, and can aleo. be ob- . members are used for moving both knives; '
tained by a suitable system of levers. Ger- TFigs. 7, 8 and" 9" are detail views of the
35 nan patent to Bruno Quast No. 332,527 illus- - knife carriers; =y ’
trates one. sucli” system of levers, while an - Fig. 10 shows a shear of the general t.)g;e- 90

1
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3
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improved. lever ‘movexnient for  operating “iHustrated in my German Patent No. 393,378,
chears s shown in my Gerian Patent No. but having improved joints for the compres-
293,878, - ‘ ~“sion rods; RS P
40 Tn'my German patent above noted. I have Figs. 11 and 12 are open and cloged views,

shown a single lever for effecting, the move- respectively, of an impreved form of gingle 95

ment of the upper and lower knives, lever shear, incorporating the improvements -
Aceording to the present: invention, I pro- - of the structure shown in Fig. 63 K ,
‘pese Lo provide anew echanism for operat- . Fig. 13 1sa view generally similar to Fig.
45 ine the knives, wherein & svstem of two levers 2 of a modification, but showing the eccen-
inter I Between an operating shaft and trie shaft parallel with the knives. instead of 100

the Liives is utilized, and has for its object at right angles thereto;.
to provide a more efficient and practical  Figs. 14 and 15 are diagrammatie showings

" method of operating the knives: -~ of modified arrangements of operating levers.

50 . A further important chject is to provide In Figs. 'l to 5 ‘inelusive, b designates a
in a shear of this type, improved means for suitable shear housing. - A bloem support is 105 -
transmitting’ compressive strains between  indicated at 6, and 7 indicates suitable con--
moving parts; and to provide a shear where- veying means or rollers, as is generally pro-

~in motion from the Ievers to the lknives may vided. T : R
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The bottom knife carrier 8 preferably com-
prises a cast steel frame, having a cross mem-
ber 9 at'the bottom, spaced apart sides 10,
and a bifurcated or open top 11. The con-

- isshown in Figs. 7, 8 and 9, in which the sides

10 are shown as having grooves 12 therein.
The knife is designated 18.

- Received in the lower knife carrier is the .
upper knife carrier 14, which is guided in
~grooves 12, and on the lower end of which is

the knife 15. Projecting down each  side
of the kritfe are extensions 16 which serve to
provide ‘the upper knife carrying - member
with a greater bearing surface in the lower

_carrier.

20

Entirely above the shear housing, where
it is free of dirt and scale, and readily acces-

' sible, is the opérating mechanism™ for the

shear. - This includes a shaft 17 which may

‘be suitably driven by a large wheel 18. -

The shaft has a crarik or eccentric 19 there-

~on to which is connected a link 20. The outer

26

lar.
~“connects at 23 with the outer’end of a'second

30
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.‘ 40
e
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- lifting is negligible,

85

- parts in the position shown in Fi . 1.

60 -

68

~bottom  of the. shear housing.

end of link 20 pivotally connects at 21 with
a lever 22, which is preferably slightly angu-
The outer end of this lever pivotally

lever, or rather, the outer ‘ends of ‘parallel
levers 24, whose inner ends bear on the shaft

17. Two paralel levers 24 are used in ‘place

-of a single lever only for convenience,’ and

good mechanical design, but their action is
that of a single lever. L '
Pivoted to lever 22 between its ends at 25

is a link 26 whose lower end

carrier. . ‘
_ Levers 24 are operatively connected with
the upper knife carrier by parallel rods 27

having a knuckle joint, connection awith ‘the..
- levers at 28, and having -a similar connec:

tion with the upper knife carrierat 29. Wear

strips 30. may be provided with the upper
knife carrier at 29. Waear strips 30 may be’

provided. in these: bearings, as indicated in
Figs. 4 and 5. Pins 30*, used in these joints,
are designed to positively connect the ends of
the links with the partsto which they attach,
so that the rods may function to Lift the cap.
rier as well as to depress it. - As their load in
‘the: pins need not be

heavy. o N
The operation of the shear may now be fol-
lowed. = The bloom X is run between - the
knives while they are wide open. and .the
Wheel
18 1s rotated to turn crank or eccentric 19 in
a clockwise" direction, that 1s, the direction
of the arrow in Fig..1. At this time, it will
be noted, the lower knife carrier 8 rests on the
. As the ee-
centric.or crank rotates, point 21 rises, rock-

ing lever 22 on pivet 25, and point 23 moves

down, levers 24 swinging in an arc. about

n- - presses the bloom X. -
struction of the preferred form of the cairier -

_the point 23
" knife carrier

pivotally con- :
- nects at 26° with the top of the bottom knife
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shaft 17 as the center. As point 23 moves
down, rods 27 are forced down, lowering the

upper knife carrier 14 until the knife 13 ‘

Due to the resistance
15 is checked, so that
further down. This causes link 20 to lift
lever 22, swinging it in an arc about point
23.  This forces the lower knife carrier §
upwardly, shearing the bloom.

The cutting will be effected always, ir-
respective of the thickness of the bloom,
just as the eccentric approaches dead center,
the knives overlapping just a  sufficient

6-f the bloom, knife

amrount when the full dead center is reached. 8¢

As the crank or eccentric rotates further,
the lower knife carrier is moved down until it
touches  the bottom of the shear housing,
whereupon point 25 becomes stationary, and
begins to rise until the upper
Is again in the fully open posi-
tion of Fig. 1. - S :

“The arrangement of levers is such that they
do their work most eflectively, and that the
shearing strains-are always almost vertical,

T

point 23 may not move

83

96

the levers never moving to a position where

there is any considerable side thrust on links
26 or 27. - ‘ o o

By the use of kunckle joints at 28 and 29
for rods 27, a large bearing surface for the
ends of the rods is obtained in the most com-
pact ‘and accessible form. In my German
patent above referred to, I have shown wrist
pins. in a shear of this general type, but, due
to the tremendous pressures, running into
the hundreds of tons, which these pins must
stand, they are necessarily of such large di-
ameter as to considerably complicate the con-
struction. , C - _

The knuckle joint connection has a further
advantage, in that the socket, such for in-
stance as at 29, may be kept. full of lubricant.

By having the upper knife carrier guided
in- the lower one, the tendency of the knives
to spread when making a cut is counteracted.
By making them interfit in this manner, in-

~stead of following the usual method of guid-

ing each knife in the shear housing, the con-
struction is greatly cheapened and strength-

ened, inasmuch as’the shear housing is made -

of cast iron, while the knife carriers must

. be made of steel..

In Fig. 6, T have shown the lower knife
carrier 35 in the shear housing 36 as having
an upward extension 37 that projects ahove
the. operating levers. The upper. knife car-
rier 38 slides in the lower carrier, as herein-
before described. -

The operating- mechanism- is substantially

‘the same. The drive shaft is designated 40,

and 41 is the crank or eccentric on which is
link 42, Link 42 hags its -outer end pivoted
at 43 to curved lever 44 which passes through
the lower knife carrier well above the upper

100

“14x

115
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¥ bears on the drive shaft. ‘
‘With: this' arrangeiment, compression rods’
. 46 may be used: for transmitting: motion

v

w,ore

Lkmife carrier. FHe other end of lever 44i-is’

pivoted at 44/ te: tlie outer enids: off levers-45;:
one of which extends throught each: side of
the lower knife carrier, and each: of which

‘downwardly from: levers 45 to' the upper
knife, and an upwardly extending: compres-

10" sion ok beaving in the top 37 of the lower

15

385

40

6o

kmife frame is used for trarsmitting motion

from: lever 44 thereto: - .

The shear is shown in closed position; that
is; with: the parts-shown in the' position they
\ssume immediately afterr shearing when:
the: knives are overlapping.. i

. The advantage of this constructien is that
all shearing forces are transimitted through:
conipression members to: the respective’ knzfe
carriers- instead: of pavtly by compression

mermbers ands partly by tension:’ members,

as in Figo Mo o0 o ‘ .
In Fig. 10, T have shown & shear operated:
by « system of single lever's, as i my Ger-
man Patént No. 303,878 Fhe present dras-
ing depresents: an' mprovement thereover;
in that the wpper knife carrier 50 slides i
and ig guided and: retained by the lowel cav-
riev'51.. Motion is-tranemitted, furthermore;
io the upper knife carrier from a lever 52 by:
a compression-rod 53 having x knuckle: joint
at each endy: ag shown.’ »
out, this eliminates the use of the large pins
shown in. said patent, and theveby reduces
angulay  displacements. to- & minimwii.

" Tn Figs. 11 dnd 120 F have shown the same
system of operating levers as that: shown: im
Fig. 10, used with the lower knife earrier of
Fig. 6, and have used corresponding vef-
srence numerals. Figi 11 shows the- shéar
open and Fig 13 shows it closedh. This ar-
rapgement permits, as in Fig. 6; of the unse
of compression elements entirely in-cflecting
the shenring eperationt. e

In. Fig. 13, which represents. a section
threugh a modified: form, 60. designates the:
lower knife ezrrier having an upwardly ex-.
tending portion 61, similar to the lower lenife
carrier of Figs, 6 and 11. Shdable therein: n
the manner hereinbefore described, is the wp-
per knife carrvier 62 Fhe upper and lower
knives ave designated 63 and 64, vespectively.

The operating ‘mechanism is generally sim-
ilar to that shown in Wigss 11 -and 12, but.

5 the dvive shaft 65 is paratlel with the plane

of the knives instead. of being. transverse
thereto, as im: all the other figures. This
shaft has the eecentric oF crank 66 that oper-~
ates link 67 pivoted at 68 to one erid of lever
69, whose other end extends’ inte. the lower
knife carrier above the upper knife carrier
and at right angles to the plane.of movement
thereof. This lever. is pivotally supported
at 70 on links 71 bearing on. the shaft 65.
Compression. bars 72 and 73, of the kauckle

As before pointed:

3

joint 'type serve-to transmit motion: from:

lever 69 to the upper and: lower knife car-:
riers; réspectively.. - -
When the crank

72 down to. move the upper lnife cdrrier
dorwny the lower knife. carrier:remaimng

stwtionary. by reason of tle floating  pivot.

70 When the lower knife presses:the bloom,
levier 68 will: transmit pressure-to rods 3 to
raise the lower knife carrier, and theveby
shear the bloom. - Fhis provides an extremely
simple ‘and: efficient: arrangement.: :

In Fig. 14, which is diagrammatie, k have
showns a modification:of the two-levenr oper-
ating ‘mechanism - of Fig. 1, wherein the:

levers: 80: are: connected: between their ends™

at 8L 'Fhe operatinig rods connect. with the
free ends of these levers. The method of
operation ig similar, however;, with that de-
seribed in connection with: ¥ie. 1.0 .0

In Fig. 15, whiel is also diagrammatic,
there is ‘a further modification: of the twe-
lever airangement, wherein: onc of the levers
89-1s directly connected: to the- erank or ec-
centric 84, while the other end of the lever
89 conmects with enme end of a second lever
85 through link 86. The lever 85 has its:
other end bearing on the erank shaft 842, and
motion is transmitted: to- the knives through
thie vertical reds 87 and: 88 c‘onﬁeebing‘ with
levers 89 and' 85, respectively, between. the
ends thereof. - - - R o
" Tt will be: readily seen that various other

~changes and medifications may be made. in

the construction of the shear within the con-
templation: of the invention.

What I elaim is - :

L. Tn a bloeny shear, a shear housing, up-
per and: lower knife carriers movable in the
housing,  kaife ¢avried by each ef said car-

: 66:is rotated in clockwise
- direction, link 67 rocks lever 69, foreing bax

30

Q0

05

100

165

riers, and interfitting parts on said carriers ’

shdably engaging each other whereby ome’

carrier may be slidably engaged on the other
and: each movable with respect to the other,
said interfitting parts serving to hold the ¢ar-
riexs against spreading andk preventing
strains being transmitted to the housing, and
mesans for moving each carrier with respeet
to-the othep, . " T

2. A bloom shear ineliding a shear-hous-
ing, a lower knifé earrier, an upper knife
carrier, -a dvive- shaft having an eccentrie
thereon, a link engaging the eccentric, alever
having one endt pivoted to the link and having

119

115

120

its other end pivotally connéctéd with = sec-

ond lever movable in-an arc about the shaft,:

medns engaging the first lever between its

ends -for . transmitting . motion to the lower
knife catrier; and means engaging the second
lever between its ends for transmitting mo-
tio1i to the upper knife carrier. o ‘

3. A bloom shear including a lower knife
carrier, an upper knife carrier, s lever sys-
tem for effecting movement of the carriers,,

130




’ ‘a,ro‘d for transmitting motion from said sys-
tem to the lower knife carrier, and a rod hav--
. Ing a knuckle bearing at each end-thereof for.

0

155}

20

o
133

80

o

3

40
45"

50

b5

" opening of the lower carrier above the upper -

60

4_i

transmitting motion from the lever system
to the upper knife carrier. . S . :

4. A bloom shear including a lower knife
carrier, an upper knife carrier, an extension
on the lower knife carrier projecting above
the upper. knife carricr, a lever system for
moving the carriers; means for operating the
lever system, a downwardly extending com-
pression rod engaging a lever in the system

and engaging the upper knife carrier for ef-

fecting movement thereof, and a second com-
pression rod engaging a lever in the system
and extending upwardly for engagement with
the :lower knife ‘carrier, whereby shearing
forces may be transmitted to both carriers en-
tively through compression rods. -
5. A bloom shear including a shear hous-

ing, a lower knife carrying member havinga

knife portion ‘and having an upwardly ex-
tending portion thereon having a clearance
opening therein, an upper knife carrier co-

acting with the lower one having its lower

end below the top of the ‘upper one, said
upper carrier also having a knife portion

for coaction with the knife portion of the:

lower carrier, and means for moving the top
carrier down into engagement with a bloom
and- for moving the bottom carrier up to

‘shear the bloom, said means including a lever

mechanism which extends into the clear-

~ance opening of the lower carrier above the

upper carrier, ‘and a-compression rod- ex-

* tending from the lever mechanism upwardly

into engagement - with the upper portion of
the lower carrier for applying the upward
movement thereto, and a compression member
engaging ‘the lever: mechanism extending

down into engagement with the top of the:

upper knife carrier. ) :
6. A bloom shear including a shear hous-
ing, a lower knife carrying member having a

“knife portion and having an upwardly ex-.

tending. portion thereon having a clearance

opening therein, an upper knife carrier co-:
acting with the lower one and having its’
. lower end below the top of the upper one,
“said upper carrier also having a knife portion -
for ‘coaction with the knife portion of the.

lower carrier, and means for moving the top
carrier down into engagement with a bloom
and for moving the bottom carrier up to

- shear the bloom, said means includin aalever

mechanism which extends into the clearance

carrier,. and a compression rod. extending
from the Tever mechanism upwardly into en-

gagement. with the upper portion of the lower

carrier for applying the upward movement
thereto, and a compression member engaging
the lever mechanism extending .déwn into

engagement with the top of the upper.knife-

carrier, each compression member having a

‘knife carrier,

17,079

knuckle joint engagement at each end thereof’
with the parts with which it engages,
7. The combination with a bloom shear

having upper and lower knife carriers, of
means for reciprocating each carrier rela-

tively to the other, said means including a

pair of levers, connecting rods; and a drive

70

shaft above the knives, each lever of the pair -

being operatively connected with a knife car- :
rier, and an eccentric means-on the shaft con-
nected with one of the levers, said levers being
in planes parallel to the plane of movement of
the knife edges.” - . e

8. In a bloom shear, the combination with
a housing, of a plurality of knife carriers,
cooperating means on the carriers for coun-
teracting spreading strains to which they are
subjected in use, .
strains produced during the shearing action
react against each other to confine the said
strains.to the carriers and brevent them being
transmitted to the housing; and means for-
operating the carriers, - | : : '

9. In a bloom shear, the combination with
a housing, of an upper movable knife carrier
and a lower movable knife carrier, a knife
carried by each of the said carirers, said car-
riers disposed in the housing and arranged in

Whereby the “spreading

75

80

86.

90

contact with each other-and movable relative-

ly ‘to ‘each other, cooperating means on the
carriers for counteracting spreading strains-
to which they are subjected inuse, whereby
the reactions of the spreading strains pro-
duced during the shearing operation equalize
each other, thereby confining the strains to
the carriers and preventing their transmis-
sion to the housing; and means for moving
the carriers. L

10. In a bloom shear, the combination with
a shear housing, of a lower knife carrier and
an upper knife carrier, one slidable on the
other, said ' carriers disposed in the shear
housing and having interfitting tongue and
groove connections between the carriers to
prevent spreading of the carriers during the
sliding movement thereof, and means for
moving each carrier with ‘Tespect to ‘the

05-

100

104

Lo

other, said means including two independent -

levers each operatively engaged with a car-
rier. -

11. In abloom shear,
a housing,

the combination with
a lower: knife carrier, an upper-
€ a lever system for moving the
carriers, means-for operating the lever Sys-
tem, a downwardly extending compression
rod engaging a lever in the system and engag-
ing the upper knife carrier for effecting a
movement thereof, and a second compression
rod engaging a lever in the-system and ex-
tending upwardly- for engagement with
lower knife carrier; whereby shearing forces
may be transmitted to’ both’ carriers entirely
through the compression rods.

1in

the"‘

- 12. In a-bloom shear, the combination with

a housing, of an-upper knife carrier, a lower
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15

25

knife carrier, a lever, a compression rod hav-
ing a knuckle bearing connected with the
upper knife carrier and the lever, a compres-
sion rod having a knuckle bearing connected
with the lower knife carrier and the lever,
and means for moving the carriers, said
means connected with the compression rods.

13.  In a bloom shear, the combination with
a housing, of an upper knife carrier, a lower

knife carrier, a lever, a compression rod hav--

ing a knuckle bearing at each end thereot,
connected with the upper knife carrier and
the lever, and a compression rod having a
knuckle bearing at each end thereof connect-
ed with the lower knife carrier and the lever.

14. In a bloomshear, the combination with
a housing, of an upper movable knife car-
rier having a compression rod operatively

connected therewith, a lower movable knife

carrier having a compression rod operatively
connected therewith, a knife carried by each
of the said carriers, and a lever system for
moving both of the said carriers, said car-
riers disposed in the housing and provided
with cooperatingmeans for maintaining them

17,079

in sliding contact with each other and pre-
venting spreading thereof, whereby the re-
actions of the spreading strains produced

during the shearing operation equalize each

other and thereby confine the strains to the
carriers and prevent their transmission to

the housing.

15. In a bloom shear, the combination with
a housing, of a downwardly movable auto-

matically adjustable shearing knife, an up-

wardly “movable automatically adjustable

shearing knife, carriers for.the respective.

knives, actuating mechanism for the shear-

5

30

ing knives disposed above the knives and in- .

cluding lever and link connecting members
for transmitting the automatic movement
and shearing forces, cooperating means on
the knife carriers whereby said transmitted
forces are self-contained within the said
mechanism and independent of the shear
housing, said housing acting to guide the
shearing and actuating mechanism.

In testimony whereof I hereunto affix my

signature.
JOHANN HAHN.
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