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PROCESS OF BRIQUETING AND PRESSING MATERIAL.

APPLICATION FILED JULY 21, 1909. - :
' Patented Sept 5, 1911.
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per unit 6f time or per fraction

brought into relation with the
f air which is present in the
(o operatlon in_question.
o1 the percentaﬂe or adniixture of -
nger n‘mst the rise of pressure per
or per fraction of 'the total
osal be brought dbOilt whereas

11 the greater may tmke placer
it of tlme
- ing:my invention m10 pr-wtlce,

ead of the continnots pressure

ferapl : ‘as possible; the- ‘greater
1) erof pressure stages, in just as
Lree s an :Lppm\lmatlon fo
pressure. .curye possible...; The in-

ing number. of pressure siaues has:the

air s promoted: owing o the
‘ neussions:

mpanying drawmd a diagram
manner such an approxima-

rveis a]mtd at or obtained.
codrdinate gives the time in
as the- Vertml codrdinate
Iny a’fmohphere% The
urve is represented by 7. A
00, wtmosphexeq lasting 16. sec-
Jsupp . Tt is-clear that at ohe:
er of the time at disposal for the entire
i1g operation; namely after 4.seconds; a
sure of about 120 kilograms is employed,
8 seconds’ on “the. contrary about
). ;o after 12 seconds 4 pressure of
ut 875 kilos.. after 14 seconds a pressure
“oout 00 Kilos. ., after-15 seconds a pres-
¢ Hbout 1540 kllos etc

eﬁsme stflfres, e. g-into eight deqxgnated
QVII as'is shoten in the accompanying
seen’ that the duration of the

ineof the‘ldeal pressure curve 7, thus the
firs 1re %tzme I hsts about 6 secondq

ne; occupled by the pressing opera-
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lshmg admlxmre of air o rise of

656
1:he tofore, one having several stages;,
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tage that the operatlon of -

15

1 pressing operation to the

80

8%
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Now if the o

ges becomes constantly shorter.
ner qlng presure Lorreapondmu to the
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10
it follows from ;
_ber of pressure stages rises .increasingly,

the concussion8 occurring when passing from
. one pressure.stage to the next occupy a con-
A 1h
" ‘whereby an almost’ continuous - shaking"

“movement which is favorable for removing

120

25

‘the second IT only about 3 seconds, the third

IIT about ¢ seconds, and so on, the -last
pressure stage VIII last about half a sécond.
" The - diagram : clearly shows . that the
smaller the nuitiber of pressure stages. is,
the less does the compression operation fit
the ideal -pressure stage, whereas, on the
other hand, with an increasing number. of
pressure stages the compression operation is
equivalent to the ideal conditions. TFurther,
the dizgram that as'the num-"

tinually greater fraction of the total- time,

the air ic produced. Whereas the ideal pres-
sure curve i gives those pressures which are
exercised by the operative face of the stamp,
i. e. by the face of the briquet press on the

. materlal,  indicates the ideal curve of those:
. pressufes which are exercised by-the water -
on the hydraulic piston; a fourfold ratio of

transmission ‘is- here supposed between the
face of the hydraulic piston and the stamp
.of the press,a pressure of-2000 atmospheres

~‘of the latter corresponding to a pressure of.

.7 500 atmospheres. of ‘the former; so that at
180

" nate of a point on.the curve 7 amounts to-

~ the fourth part of the ordinate of ‘the cor-

any given moment of the operation the ordi-

responding point on the curve 4. ‘From this

“it_follows that, for obtaining ‘the pressure |
stages T, IT, TII . .. 'in the cylinder of the"

" press, the machine must be adjusted corre-
sponding 'to the  pressure . stages T, 1IU,

40

. pressure stages .is equal.

45

IIT . . ., which approach the curve j;

“each of the pressure stages appertaining to.
the curve ¢ is four times’greater in the 'ex- |

ample represented than the: corresponding
pressure stage which belongs-to the curve s
whereas the duration of these corresponding

pressure stages to be employed is ‘dependent
on the percentage of air in the material, on
the porosity, granularity, specific density,

. and on special physical properties of the ma-

50

terial to be pressed, sizé and shape of the
briquets:to be made, and so on. © .

According to my invention I may-employ
it not only with materials such: as coal, salt;-
sawdust, ore, fuels, refuse, peat, but’I may

.- also use it for producing a rigid cembina- |*
- Ln.bb

" other substances of like form,. sheets .of

~paper, metal foil,

tion of granular, powdery, leafy, fibrous or

ete. for example; for the

“purpose’ of alloying ‘metals in- the ‘press

- 60

" ‘tions, as, e. g.;-forging, wire: drawing, and
the like. ~ = - - R

liquid™.:

cold by producing the state termed “cold-
‘The-invention :is therefore. not:

confined to.briqueting processes but may be
applied also to all other compression opera-

- The humber ‘of | ] :
“into practice is characterized by the outside -
‘surface of the briquet being made denser by

1,002,458

A specialf sphere of"eﬁl'p'lgby'mént of my
invéntion is briqueting metal chips, shav-

ings, borings or other waste metal, such as.

irop filings, steel filings, and- the like. -

When employing my process for briquet-
ing metal chips or. other waste metal, the.
waste ‘metal may be pressed with such sub-

65

“stances in an air-dry ‘state as will promote i
the subsequent,smelting or working-off proc-.-

1 ess, namely diminish loss in weight by burn:,

ing and replace the losses produced by burn-
ing during the smelting ; as suitable for this

75

are - eitheér .clinker-forming substances and -

" substances which absorb or dissolve metallic

oxids and all impnrities of the metal, such
‘as, e. g., lime, burned or crude or such sub-
stances ‘which are lost by burning in the fur-
"naces as, €. ¢,

- The admixture of such substances in afl air-

80

%raphite," coal or the like, .

dry state has the advantage that, on the one- :

hand, the removal of air from the material

85

is not  prevented during the briqueting op--.. -

eration, whereas, on' the other hand, uniform
formation of clinker and, accordingly,

diminution of waste by burning is pro-

moted. - A

- A further special mode of executing my-

process consists -in substances’ which pro-

mote the “smelting or working-off process’

90

being compressed with the metal chips or - '

waste metal in such manner that the. onec:

set of materials forms the core whereas the.

95

- other forms: the outer shell of the briquet.

in an air-dry state which make themselves

In this manner the advantage is obtamed’
that the properties of the substances added

100

‘felt in the subsequent working-off or smelt-.
ing process can become. very prominent. A
further mode of éxecuting my process con-. - .

smeltirig process being placed in the briquets

sists in thé substances which promote the .

105

in vertical or horizontal layers alternately -

with the waste metal." ; ‘
‘A further mode of carrying my process

110 -

artificial means, for the purpose of making .

inoperative atmospheric influences whieh
could impair the durability of the briguet,

| diminishing waste by burning during smelt-

ing, increasing the capability. of conveyance

115

owing to increased strength, and bringing -

about like economic advantages. -
Making the exterjor surface of

denser according to my invention has, in ad-

1. diﬂibn, the special advantage that the degtee
-of |pressure for producing the briquet dpes
‘not require to be so high'as when the surface .

ofithe briquét is not made denser. .. I
One mode of-carrylug: my process into
-practice ‘consists in "s|ubj ecting the briquets

action of water or aqueous'acid or salt solu-

the b‘riqﬁef .

|
leaving the press for .o short time to the

120

125

. | tions, for example by sprinkling the briquets -



until'a cold Tiquid state is obtained. matures: 65
the advantage that when ithese materials
are smelted the losses by burning: are re=.
‘& minimum,since, just toithe.same

Xtent asiin a cast block of ‘metal; particles' :

e completely. avoided which might 7o
rusting or waste by burning in the +
terior/of the briquet. =~ =~ .
The: blocks made by my new process are.
ot-only suitable for-a subsequent stirelting

ptional industrial: purpose; ¢ .g. for -

” tment by turning, hammering,

ing @gndvgoion. o0 S
récess may be employed in ¢onnec-- -
thall metallic waste, in which it is 80
able to ‘obtain a cold liquid: state or

h state, comes into question; particularly, G
ocess iis: especially. adapted for valu-
aste from soft metals, such as copper;.. o
ntimony, brass, bronze, aluminium 85
Ol Ll e
allic platés may be treated according -
my' process until ‘they ‘are brought by

compression into;the ‘cold liquid state.

‘onsists in -compressing’ variz

‘ metalsiuntila cold ligaid state
btained: and an -alloy is obtained by aiis
d proeéss. My new process may also be -
antageously © emploved | for :
olded iblocks: of ‘fuel or mixtures of fuel !
i itself is not briqueting, particu-:
slaty coal or lignite. - In order to form

1-briqueting materials into usable

the mat :

described . above "and ~claimed"in
the block Hformed by ‘means of thig = .
then subjected ‘to a sudden maxi:

d from the mass which is 105
- the individual particles ‘of the = -
al and is driven out from the loweést
of each particle by the bitumen which
mitted at this maximom pressure.” Now =
fuels: there is a Iarce number of 110.°
vhich: contain practically no ‘bitu-
en or equivalent. substance which becormes
owing to-the Ligh pressure and then :
agelutinatively. = If sich material is
pressed.-in order not to have to employ 115
¢ sccond part of the pressing ‘opera-’
 high a pressure; which would per-
nake the economy of the entire process
ionable. it is preferable to add to'the W
material very small quantities of substances 120
act plastically or agglutinatively =
o the hioh final pressure. For this .
2 .bituminous  substances, such - as
> hard pitch; clay, clay-con=
ement and . the like 125

nst;nces it is. preferable :
s to-mix the binding sub-

s, but may be in themselves used for 75

urther mode of carrving my process 90
making 95

vial is first treated in the 100

. under the influence of which = .
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" stances with merély' -'the' dutsi&e Su_rﬂfacje: of 1

the finished. briquet; and to.leave the core

. of' the .briquet unchanged, so that the sur-.
‘face forms a crust containing the binding-
5 substances. - The-‘agglutinants .can be ap-
" plied to the surface of the briquet in various:
" ways, ¢. g. by the molds being coated with:
. a suitable. agglutinagt. . These briquets;
_ +having their surfaces enriched with an ag--
10_glutinant, e. 4. bitumen, are then preferably |
" exposed - to the action. of steam in order-

. -that. the agglutinant is ‘forced by the same
.- into the interior of the briquet. = .

15 invention, particularly coal briquets, may

“be coked on the surface. Further, in many:

“cases it is preferable to' impregnate these

coked briquets subsequently with bitumen
to prevent moisture penetrating

in order:

. 20 into themi.

. _Where I have used in file"speciﬁéétioﬁ‘
" and in the cliims the.wprd “conipletely” {
- as applied to.the removal of air from -the |

‘material being acted upon by .y process,

25 T do not intend the word to be used in an:
. absolute sense, but only to signify that a’

“very large percentage ‘of the.original air
. contained'is rémoved. Complete removal

of the air in a#t absolute scientific sense is
30-impossible,” as it has been found that even
. . when exhafstion is carried to the highest
" known degree thereis still a certain amount

- of air occluded or condensed upon solids

. and that this occluded air, although capable’
35 of being partly removed by heating, can:
- never be completely removed. In'the ap-
- plication of my process, I'completely elimi-"

" nate the removable air and the word * com-
" pletely 7. refers to: that condition in which

. 40 #ir, although ‘still present in minute vol-:

~ wme, has been entirely removed a3 an active:

ingredient. -
s T claime:

‘1. THe hereindescfibed‘ process. of briquet- |

45"ing ‘and - pressing air-dry material without

“:the aid’ of an agglutinant and’ completely

" reméving the air therefrom, which consists

. in’ subjecting the material to a “pressure.
“which rises during.a definite fraction of the.
50. duration of  the pressure an incredsing’
~“amount per unit of time as-the percentage

. of.air in the material decreases.”

"9, The hereindescribed process of briquet-
~"ing and pressing air-dry material without'

‘55 the aid of an agglutinant and completely

- removing the air therefrom, which consists
. in subjecting. the material to a number of
V. 'pressure stages: terminating with a final
- pressure stage..of very high pressure; ‘the

60- gise”of pressure during a definite fraction
"+ of the duration’ of ‘the pressure increasing
" in amount per unit.of time as the percent- ;

" | stratifying the waste metal in ‘s dry sub-

age of air in the material decreases. -
© 3. Tho hereindescribed process of briguet-

The fuel briquets made. accor,ding: to my

1,002,488

1ng "l émd; .pressing’ air»‘dry'* 'xﬁétériéxl without

‘ereases.” L

the .aid of an agglutinant-and. completely
in,subjecting the material to a large number

“minating with a firial pressure stage of very

decreases:. .. .

.aid -of ;an agglutinant .and completely re-

subjecting. the waste metal to a very high

creasing. amount per. unit of time as the

6. The hereindescribed process of briquet-
‘movihg the air therefrom, which consists in

subsequent working-off or- smelting -of -the

jecting the materials to a very high pres-
sure which rises during a definite fraction

‘centage of air in the materials decreases.
7. The hereindescribed process of briquet-
‘ing and pressing waste metal without the

incasing the waste metal with an inclosing
shell composed of a dry substance ada ted
to promote the subsequent working-off or

and. in- subjecting ‘the materials to a - very
fraction of the duration of the pressure an
"7 8- The hereindescribed process. of brigunet-
ing and pressing waste metal withont the

aid of an agglutinant and -completely re-
moving the air therefrom, which consists in

stance adapted. to. promote the subsequent

the ‘aid of an agglutinant and  completely.
‘removing the air therefrom, which-consists
in subjecting ‘the material: to a- number of.
uninterrupted. pressure. stages terminating.
with a final pressure stage of .very high.
pressure,-the rise of pressure during a defi- .
nite fraction of the duration of the pressure
increasing in. amount per unit of time as

the percentage- of air-in the material de- -

4_.,',;‘he'h'ergiﬁdescfviﬁed proéess, "6f .bri(’ji.zét-‘
‘| ing and pressing air-dry material without

removing the air therefrom, which consists’

high pressure, the rise of'pressure during:
a definite -fraction of the duration oiﬁ_the.. -
pressure increasing in amount.per unit of
time as the percentage of air'in the material
5. The hereindes’cribéd process. of briquet-
‘ing-and pressing -waste meta]l without the "~
90
moving the air therefrom, which consists in

perceritage -of air 1n the material. decreases.’

high pressure which rises during a definits..

85

70

75
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of variable continuous pressure stages ter-

85

pressure which rises during a definite frac-- - 4
| tion. of the duration of the pressure an in-

95

ing and pressing wasté metal without the - -
aid, of -an agglutinant” and .completely re-,

10¢

bringing into contact with-the. waste metal - -
a dry . substance adaptedto promote -the -

.briquet which is finally formed, and in sub- .

105

| of the duration of the pressure an increas-
ing amount per-unit of time as the per- .

110

“aid ‘of an agglitinant and completely re- -
moving the air therefrom, which consists in

v1.'1>5

smelting of* the 'briquet which is formed, .

120

‘increasing amount per unit of tiime. as ths |
‘ _nercentageof air in the materials decreases.

125
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‘&voi'kiﬁg-oﬂ" or srnélting of the briquet

which' 1s formed, -and .in subjecting the ma-
terials to'a very high pressure which rises

-during a definite fraction of the duration
of the pressure an increasing amount per-
unit of time as the

percentage of air in the

spaterials decreases, :

“. 9. The hereindescribed process of briquet- |-

ing and. pressing air-dry material without
the aid of an agglutinant and completely re-

- moving the air-therefrom, which consists in
.+ subjecting the material to a pressure which
~1.ses during a/ definite fraction of the dura-

‘tion of the pressure an increasing amount
per unit: of time as the percentage of ‘air-in
-the material decreases, whereby a briquet is
formed, and ‘in: é,i'tifi

cially .making more

T . dense the outside:of the briquet.

.20

“25

10 The heréindescribed process of *bri-

queting and pressing air-dry material with-.
out the aid of a
. pletely ‘removitg
. consists in subject
‘sure which rises during a definite fraction

an: agglutinant -and com-
the ‘air therefrom, which

ing the material to a pres-

of the_duration of the pressure an increas-

- ing amount per unit of time as the percent-
- .age-of air in the material decreases, where-

:35:

by a briquet is. formed, and in oxidizing the
e ‘.outside of the briguet. L
=30
-+ queting and pressing air-dry material with-
~out the ald of an agglutinant and com- |
- pletely removing. the air therefrom, which{"
~ consists in subjecting the material to a prés-
sure which rises during a definite fraction:

11, The hereindescribed proéess of’ bri-

~+of the duration of the pressure an incress-

..{410

ingam

~ageof ai
_a briquet is formed, and in grtificially mak-
ing more dense the outside’of the briquet by |

l;nt per unit of time as the percent-
it in the material decreases, whereby

heating the same, .~ ,
312, The - hereindescribed: process of bri-
-queting . and pressing “different’ kinds .of
© . ~waste metal without the aid of an aggluti-
Lovidh

-+ from, which consists in placing the less re-

nant and completely removing the air there-

- fractory metal as a casing around the more

.- refractory
“metals to

86

very high pressure which rises
efinite fraction of: the duration

nt

- gnd completely removing the air therefrom,

80

which consists in magnetically stratifying
the materials in such manner that’ the

- slightly magnetic and less refractory /mate-

etal, . and ' in subjecting. the

' pressure an increasing amount per |-
. unit of time as the percentage of air in the |/
‘material -décreases. e ‘
. 18/The hereindescribed process of br
queting - and . pressing different kinds sof’
~ waste métal, metallic ores.or mixtures ot
‘the same without: the aid of an agglutinani

rial is located outside the more magnetic
and more refractory material, and in sub-

-jecting the stratified materials to a very

high pressure which rises during a definite
fraction of the duration of the pressure an
increasing amount per unit of time as the
percentage of air in the material decreases.

14. The hereindescribed process of bri-

_queting and pressing without the.aid of an

agglutinant ‘air-dry material capable of

.compression to-a cold liguid state and com-
plétely removing the air therefrom, which
consists in subjecting the material to a pres-

sure which rises during a definite fraction
of the-duration of the pressure an increas-

ing amount per unit of time as the percent-

age of air in the material decreases until the
cold liquid state is obtained in the material.

15, ’(ll‘he, hereindescribed process of bri-
queting and pressing without.the aid of an
agglutinant - air - dry ‘material capable of

compression to a cold liquid state and com-.

5

65

70

75

80

pletely removing the air therefrom, which

consists in subjecting the material to a pres-

sure which rises during a definite fraction.

of the duration of the pressure an increas-

.ing amount per unit of time as the percent-

85

age of air in the material decreases-umtil the -

cold liquid state-is"obtained in part of the
compressed-tiiass, - - o
-16.-The hereindescribed process of bri-

.queting.and pressing waste metal and metal

plates” without the aid of an agglutinant

,and completely removing the air therefrom,
-which consists in subjecting the same to a

80

95

very high pressure which rises during a -

definite Traction of the duration of the pres-

sure an. increasing amount per unit of time

as the percer!ageof air in-the material de-

creases until the cold, liquid state is ob-
‘tained and a solid block of metal is obtained

by a cold process.. . ‘
~17.-The hereindescribed process of bri-

‘queting and pressing different waste metals

and metal plites without the sid. of an ag-
glutinant and’ completely removing the air
therefrom,” which consists in subjecting the

same t0 a very high pressure which rises
during a definite fraction of the.duration of

the/pressure an increasing amount per unit

obtained by a cold process: . :
In testimony whereof, I affix my signa-
ture in the presence of two. witnesses.

= ARPAD RONAY.
' Witnésses; ,
" Henry Haspzg,
Worpemar Haver.
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fitime as the percentage of air in the waste R
etals and metal plates décreases until the -
cold liquid state is obtained and an alloy is

115



