 {No Model.) 4 Sheets—Sheet 1.

A. SAHLIN. ,
MACHINE FOR BREAKING AND LOADING PIG IRON.
No. 594,707, . - Patented Nov, 30, 1897.
N
'rw(

-/2]_'

n 0
@
1-.*
' r
-—--:._1__1"‘1 ] :
= \1 ,
L \\
2 |- \% ‘
— 1
= S \
T, E ; 1\1 A

""_-i—

oD
™ ©
K
N
2 | =
. g
20005 . . ' . el Sudit..
WM‘? r ' J_ M({,{Jé Q&Lm{
| - | E].»btgmfi-e-ig |

THE RORRIS PETERS €O, PHOTO-LITHO., WASHINGTOR, D. €,




(No Model) |

~A. SAHLIN,

4 Sheets—Sheet 2.

MACHINE FOR BREAKING AND LOADING PIG TRON.

No. 594,70

7.

el
e
r

/ﬁffﬁ/}f/

SRR
(.
il R
| | tt
z -
- i ' "3 | i
] , ‘ . L. 'I
a iy =y |
<\
| AN
Tq i - i
Ty 1,2 o | |J. L:':
| g proggen ]
™ R - \D Ci
- —
7 \ 3
N r m A E__]
N _ _
! : > LG LK
‘ Q S S (©)
i
.|
gf;’ F c':.;
” -1
- —i—--'-' —r —
X |
o0 B ™~
P I _
NVitnesses

O

gy

)
X

25

L7

¢ {1

4

17

Patented Nov. 30, 18?7
% A= — 53

ORRIS PETERS €0O., PHOTOLITHO., WASHINGTON, D. €.

| ﬂ-lrkﬂﬂiﬂ-lﬂ



© (No ModeL) -' " 4 Sheets—Sheet 3

A SAHLIN
MACHINE FOR BREAKING AND LOADING PIG IRON.

No 594,707, o o Pa,tented Nov 30, 189‘7

\K\\o\h\\\\\\ 3

. lh ‘

:
E— ""I
I‘F o\
ey i g
02 1 ™~
— o
N ™~ ‘
hq‘n . '- ,
ﬁ" \\ .\\T b 3 ___“___‘ ' ~.
N | W——_-"""\ Q_g
|
| e 11| E&
ik ol
!
v L
Ritnesses

\\
N
N
3
[z'f -
| % !;ZB |

THE NORRIS PETERS CO.. PHOTO-LITHO., WASHINGTON, D. C.

|:.||i.I-I| BRI PR ]




(No Model.) | -4 Sheets—Sheet 4.

A SAHLIN
MACHINE FOR BREAKING AND LOADING PIG IRON
No. 594,707, o Patented Nov. 30, 1897.
Fﬁ.4 | 36 . |
| | | SR ¥ % A ;13 |
38
7 G| » 15 U
33 “ il s 33
’h [= = : > H=
uj
| | AT 1] I | "!
3z T 1= | H T i 40
| : | }—3&
16-—-_-~_ , i | | 21.
2% i .y
| ’_1 I:---: 20 - --Ll ' 47
Y, 27
o 27
4z
43
O /———{O
PP _ e e —
—

- WNWitnesses | ' - . gwmwbozc
7 Glttozmoy N

THE NOARIS FETERS. CQ., PHOTO-LITHO, WASHINGTON, D, C. =




] |

10

20

30

40

45

UNITED STATES

PaTENT OFFICE,

' AXEL SAHLIN, OF SPARROW’S POINT, MARYLAND.

MACHINE.FOR BREAKING AND .LOADI'NG PIG-IRON.

SPECIFIGATION forming part of Letters Patent No. 594, 7 07 dated Nevember 30, 1897

Annhca.t on ﬁled J enuery 16,1897, Serial No, 619, 464,

(No mndel )‘

To all whom it may concern:

Be it known that I, AXEL SAHLIN, a citizen
.of the United States, residing at Sparrow’s
“Point, in the county of Beltlmme and State

of Mdrylend have invented certain new and
useful Improvements in Machines for Break-
ing and Loading Pig-Iron, &¢c., of which the
follewmﬁ' 1S & bpeelﬁea,tmn

My mventmn relates- to appemtue for
breaking pig-iron and other materials and
loading 1t upon cars or other vehicles. It has
been the practice torun the liquid iron tapped
from the blast-furnace into molds of sand
formed on the floor of the cast-house and to
break up the pig-beds so cast.into pieces light

enough for one man to carry, leaving them

upon the floor of the cast-house until they
become cold, and removing them by hand. In
thisway mueh time 1s 10513 and very large cast-
houses are required, while the labor eost is at
the same time very high. Though certain
machines have been invented for breaking up
the pig-bed, I am not aware that prior to the
date of myinvention anysuch machines with-
out direct-acting breaking-hammers have
been devised which have been satisfactory
upon a commercial scale. It isusual to cast
the pig-beds in the form of a long sow, with
pigs attached thereto and extendmﬂ at right
angles therefrom. Intheuseof my improved
machine and method I take the whole sow,
or a part thereof, with the pigs attached, from

“the sand, preferably when it has cooled, by a
traveling crane or otherwise and place it

upon a support forming part of my improved
machine. Upon this machine and movable
relatively to the support I provide one or more
camn wheels or rollers, preferably circular, so
placed that when each pig is brought under

the roller it will be broken from the sow and.

also broken at or near the middle. 1 also
provide a roller which breaks the sow into
lengths. I prefer to move the support under
the rollers, keeping the rollers stationary,

but providing for their adjustment, and have |

illustrated the form in which this is done, but
I am not restricted to that form, as the gist
of myinvention liesin the relative movement

- between the roller and the pigs.

50

It also comprises a seraper which automat-

“ically loads the broken substance into cars |

tion.
proved machine with the e¢ylinders in section..

and various other improvements to be here-
inafter described and claimed.

In the drawings attached to this spee1ﬁea-
tion, Figure 1 is a perspective view of a ma-

55

chine eontammw the elements of my inven-

Fig. 2 is an end elevation of my im-

Fig. 8 is a plan of thesame. Fig. 4 isan end
elevatlon of the same. Fig.5isaplan ot the

sow, with the pigs cltta;ched, as 1t is taken

from the sand. Iig. 6 Ls an end view of the

sow and pigs.

Referring now to Fig.1,1isa movable sup-
port or platform or carr 1aﬂ*e formed with a
depression 2 to receive the broken pigs and
a depression 3 to receive the sow. It will be
seen that the carriage 1S so shaped that the
pigs are supported at the ends only
carriage is moved in the direction of its length
in any smteble way, as by the hydraulic cvl-
inder 4 and piston-rod 5. Upon the carriage
is placed the pig-bed, as shown. 67 are Lwo
circular cams or rollers supported on the shaft
8 in suitable bearings 9, supported in turn by
the hydraulic eylmders 10 10 or otherwise.
The hand-wheel 11, working through shaft
12, bevel-gears 13 13 and 14 14, and SCTeWS
15 15, serves to adjust the hewht of the roll-
ers to allow for any 1[‘1‘6“‘[11&1‘113168 on the pig-
bed. |

The shape of the pig-bed as cast eccmdmw
to my invention is shown in Figs. 6 and 7
16 is the sow, with nicks or notehes 17 17,

while 18 18 are the pigs, with notches 19 a,nd |

20. The notehes serve to determine the exact
point of breakage.

If now the carriage be run baek and the
pig-bed be placed in position, as shown, and
the carriage be then advanced, the roller 6
will bear upon the pigs suecesewely and break
them one by one af the center. As the sow
is held down by the roller 7 the pigs will be
broken off from the sow at the same time at
the notches 19, Fig. 6. As the diameter of
the roller 6 is preferably large as compared
with the depression of its 10we1 edge bhelow
the top of the pig-bed. the ]evereﬂ‘e secured
is enormous, while the slow rotamon of the
roller in 1ts beaﬂfm os 9 or upon the shaft, as
may be pxeferred prevents iriction. The

breaking action 1is therefore even and um-
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form, without serious shocks or jars, and
when the carriage reachesthe end of its travel

the pigs lie in the depression 2, broken and

ready for loading. It will be noticed that
the breaking mechanism is automatically ac-
tuated by the relative motion between it and
thepigs. Thecarriageispreferably provided
with an overlapping edge or flange 21, under
which the ends of the pigs extend, which pre-
vents the broken pieces from ﬂsmn up and
doing damage.

It will be observed that the pigs are forced

against the edge of the roller :fmd that they .

e\elt a ]1011/011&1] nearly tangential, pres-
sure upon the roller. T'he reaction of the
roller against this pressure is radial and may
beresolved into two components, one of which
1s opposite to the pressure and one of which
18 downward or at right angles to the pres-
sure. 'I'his second component which acts to
break the metal, is very large in proportion
to the horizontal presstre, and the breaking
action is very powerful and even, while oan
a comparatively small force need be exerted
by the cylinder 4.

The sow is broken by the action of the small
roller 22 in conjunction with the roller 7. The
back end of the sow is held down by its own
welght and also preferably by the flange 23.
Theroller 22 forms, as it were, a fulerum, and

the roller 7 is so adjusted that it tends to

force the sow downward. At a certain point
the pressure will become so great that the sow
will break at its weakest pomt one of the
notches 17, and fall onto the depression 3 of
the carriage 1. It is therefore evident that
at each 1*ee1proem10n of the carriage I am

able to automatically break up the whole pig-

bed into lengths suitable for shipping with-
out the use Ot hammers and without exposing
the machinery to dangerous shocks. I prefer
to provide the roller 6 with a flange 24, so that
1f a pig happens to break first in the middle
1t will be held down and broken off from the
sow by the flange acting in conjunction with
the roller 7. I also prefer to roughen or cor-
rugate the support 1 to prevent the pigs from
shppmn upon it, as shown at 51, Fig. 1.

It is evident that while the 1"0]161" 7 forms
an almost frictionless device its purpose so

far as the breaking of the pigsisconcerned is.

stmply that of a elamp holding the sow down
while the pigs are being br olxen from it.
Having now e‘xplmned my invention in its

simple f01m I will proceed to deseribe the

preferred machine as built for actual use on
a large scale.

Referrmﬂ to Kigs. 2, 3, and 4, the parts ap-
pearing in I‘w 1 will be found numbered as
before, and ther efore need not be particularly
descr 1bed Foundations 25 26 support beams
2727, which carry rails 28 28. Onthese rails
I prefer fo place a roller cradle consisting of
the side pieces 29 29 and wheels 30 30 to di-
minish the friction. On this eradle runs the
carriage 1, supported at one end by the truclk

31. To the carri iage is fastened the piston-rod | has not completely fi

~dations 23,

to

5 of the hydraulic eylinder 4, resting on the

foundation 26.

Stout uprights 32 52, resting on the foun-
serve as wayvs for the bearin s 9
of the shaft 8 and also take th rough the cross-
pieces 33 33 and serews 15 15 the strain of the
breaking. The shaft 8 carries, as before, the
roller 6 with 1ts flange 24 and the roller 7.

The shaft 12, connected to the hand-wheel
11, 18 supported and alined by bearings 34 34,

75

as shown in Iigs. 1 and 4, and serves to ad-

just the position of the rollers 6 and 7, work-
g against the pressure of the hydraulic cyl-
inder 10. It should be understood that while
I prefer to use a hydraulic eylinder as a coun-
terbalance I am not restricted thereto.

So far the operation of the machine will be
obvious from what has already heen said, but

1t 1s advantageous 1o provide some means for
loading the metal whichfalls to the floorof the

carriage into railroad or other cars, or at least
to dehver it from the machine.
Supported from the frame 32 by the beam

80 18 a cylinder 56, containing a piston 37.

From the top of the piston is hung by the tie-
rods 38 a plate 40. (Shown dotted in Fig. 2
and solid in Figs. 3and 4.) This plate travels
in guides 40’ 40’, and its lower end is shaped
it the outlines of the carriage, as shown
in Kig. 4. The scraper, which is constituted
by the plate 40, 1s raised when the carriage
1s on the outstroke—that is to say, when the
metal 1s being broken—but is lowered as the
return s‘rroke begins. 'T'he result is tosweep
or scrape the broken pieces both of the pigs
and of the sow over the end of the carriage
1, onto the curved plate 41, (whmh protects
the rails 28 and beams 27 from injury,) and
mto the hopper 42, whence it is delivered to
the ground or into cars 43, as preferred. I
have described this sceraper as a simple plate;
but it is obvious that its structure may be
varied in various ways.

In order to simplify the control of my ma-
chine, I prefer to make the hydraulicorother
power connections such that the motion of the
plate 40 is automatically controlled, prefer-
ably by the same power which reciprocates
the carriage. 44 isthe pipe from the pressure-
tank, leading through the valve 45 by pipe 46
to the head end of the cylinder 4. It is evi-
dent that in the position shown the carriage
1s being forced in or to the left in Fig. 2 and
the breaking is taking place. "The fluid

ejected from the inner end of the eylinder 4

flows by pipe 47 and valve 45 to the waste-
pipe 43. At the same time fluid passes by
the pipe 49 through valve 50 to the eylinder
26 and raises thescraper 40. Ifor the return
stroke the valve 45 1s reversed, the pressure
is transferred to the other end of the cylinder
4, and the piston 37 in ¢ylinder 386 falls, drop-
ping the scraper 40 into position. As it is
sometimes necessary to run the carriage 1
back a short distance to adjust the ]1010']11; of
the rollers—as, for instance, when the met.«_l,l
1lled the molds for the
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bed are of greater thickness than at the other,

so that one or more pigs may get by without

being broken—I prefer to provide a simple
valve 50 in the plpe 49 in order that the pis-
. from the piston 4 when

11ACeSSary.

I have shown and described my improved
machine as particularly adapted.to use on pig-
iron; butitisevident that withslight changes
in form 1t may be applied to a variety of uses,
the essential principlesremaining unchanged,
and though I have described and shown a
movable support or carriage and stationary
rollers 1 consider any arrangement by which

~the proper relative motion between these

partsis secured within the scope of my inven-
tion;
power or to any specific power whatever for
operating my machine, nor to the particular
construction, combination, and arrangeément

of parts shown and described, as it isevident |

that many changes may be made without de-
parting from the spirit of my invention; but
I claim as my invention and desire to se-
cure by Letters Patent——
1. In ametal- breﬂkmwmaehme the combi-
nation of a breaking- 101161" with a Support for

the article to.be broken, and means for caus-
a relative motion between the support

ing
and the roller, substantially as desecribed.

2. In a pig-breaking machine, the combi-
nation of a support for the pigs, means for
advancing said support, and automatic means
actuated by the motion of the pigs for break-
ing the pigs successively, Sllbsmnt1ally as de-
benbed |

3. In a metal-breaking machine, the com‘m-

nation with a br'eakmn' roller of a movable
support for the article to be broken, and

means for advancing said support, substan-

tially as described.

4. Ina metal-breaking machine, the combi-
nation of a staticnary, &d,]ust&ble, revolving

roller, and a movable table carrying the ar-
ticle to be broken passing under said roller,
subc‘,mntmlly as described.

- 9. In a pig-breaking machine, the combi-

nation of a support for the pigs, two rollers,
one mounted to bear on the sow, and one
mounted to bear on the pigs suecesswel3 and
means for causing a relative motion between
the support and the rollers, substantially as
described. | S

6. In a pig-breaking machine, the combi-
nation of a support for the pigs, a breaking-
roller, means for causing a relative horlzon-
tal motion between the support and theroller,
and means for adjusting the height of the
roller, substantially as described.

7. In a pig-breaking machine, a carriage
having a continuous overlapping flange at
one side, substantially as described.

S. In a pig-breaking machine, a movable
carriage having a su pport for each end of the

pws depressmns to receive the pigs and the

nor do 1 limit myself to hydraulic

I

‘whole length and the pigs at one end of the | sow, and a flange upon one side projecting

over the ends of the pigs, substantially as de-
scribed. '
9. In a bre EL]{ID“ machme the combination

of a support for the artmle to be broken, a.

roller bearing upon one side of the article, a

roller bearmn‘ upon the other side, and means
for causing a relative motion between the
sipport and the rollers, the two rollers being

75

so situated with relation to each other that as

the article is advanced between them lengths
are successively broken from 1t, Substa,ntlall y

as described.

10. In a mw—bxe&kmn machme the combi-
nation of a support and three rollers the first
roller bearing upon the pigs, the second roller
holding the sow in place while the pigs are

being broken, and also, in conjunction with

the third roller, breaking the sowinto lengths,
substantially as described.

11. In a pig-breaking machine the combi-

nation of a support, means for breaking the
pigs, mechanism so adjusted as to cause a
relative motion between the support and the

means for breaking the pigs, and an over--

30
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hanging flange at one end of the support for

holding the sow in place, substantially as de-
seribed. |

12, In a breaking-machine, a carriage pro-
vided with an over 11&1101110' flange at one end,
substantially as descrlbed

95

13. Ina bre akmw maehme the combination

with a 1eelprocatmﬂ* carriage of a scraper re-
erent plane, substantially

ciprocating in adi
as described. | |
14. In a breaking-machine, the combina-

tion of a carriage, means for reciprocating
sald earriage, a seraper, means for recipro-

cating sald scraper, and a connection between
the scraper and the carriage such that the
sceraper 18 automatically adJ usted in place at
the proper time, substantially as described.
15. Thecombinationina breaking-machine

of a support for the article to be broken, a
scraper, and means for causing two independ-

ent motions at right angles between the sup-
port and the scraper, substantially as de-
scribed.

16. In a pw-br aking machine, the combi-

nation of a 1emprocatmw snpport having an
overhanging flange at one.end, with two roll-
ers, one above the level of the pig-bed and
one below said level, one of said rollers bear-

‘Ing on the pigs and one bearing on the sow,

Substantmlly as described.
17. In a pig-breaking machine, the combi-
nation of a reciprocating support having an

overhanging flange at one end to hold the end
of thesowin pl:;‘Lce and an overhanging flange

at one side to preventthe pigs from ﬂylnﬁ up,

and two rollers, one above the level of the

pig-bed and one below said level, one of said
rollers bearing on the pigs and bearing on the
sow, substantially as described.

18. In a breaking-machine, the combina-
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tion of a breaking-roller, with a support for
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the article to be broken, said support being
so formed as to leave the article to be broken
unsupported at the point where the roller
acts upon it, and meansforcausing a relative
motion between the support and the roller,
substantially as described. '

19. In a pig-breaking machine, the combi-
nation with means for holding the sow in
place, of a roller bearing on the pigs succes-
sively, said roller having a,flange of reduced
diameter on thesidenearestthe sow, substan-
tially as described.

20. In a metal-breaking machine, the com-
bination with a stationary breaker, of a car-
riage for the material to be broken, and a

- roller-support for said carriage, substantially

as described. - |

21. In a pig-breaking machine the combi-
nation with a support for the pigs, roughened
or corrugated uponitsedge, a breaking-roller,
and means for causing a relative motion be-
tween the support and the roller, substan-
tially as described.

It witness whereof I have hereunto signed

20

my name, 1n the presence of two witnesses, 25

this 13th day of January, in the year 1897.
| AXEL SAHLIN.
Witnesses: | |
E. R. JONES,
3. V. SPINNEY.
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