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14 Claims.

This invention relates to briquetting. More
especially the invention relates to a machine and
method for forming solid briquettes from rela-
tively finely divided metal particles, as for in-
stance the cast iron chips resulting from turn-
ing, planing or drilling of cast iron.

In the past briquettes of such materials have
been formed in machines involving high pressure
bumps, or accumulators, as for instance in hy-
draulically operated presses operating after the
manner of bailing machines. Such methods in-
volve very heavy and expensive machines, in
part by the necessity for providing framework
for the reaction of the sustained high pressures
and in part by the necessity for driving means
and other members capable of withstanding
heavy delivery of power over considerable periods
of time.

It has been found, however, that the energy
required for the briquetting of metal chips or par-
ticles is best and most economically provided by
a sudden blow such, for instance, as may be de-
livered from a tool carried by a following body
or weight upon striking an anvil. The com-
pression of loose metal particles into a solid
briquette requires little expenditure of energy
until almost at the final instant of the compres-
sion, following which the energy required in-
Creases very rapidly to maximum.

One of the purposes of the invention is to pro-
vide a very simple, compact and efficient machine
which will deliver energy in successive strokes
substantially as required for briguetting of ma-
terials or for purposes having similar power ab-
sorbing characteristics, while receiving energy
from a primary motion source at a very low and
relatively constant rate. Another purpose is to
provide an improved briquette formed of metal
particles in an improved and novel manner. Still
other purposes will be apparent from this speci-~
fication.

The invention consists in the construction and
arrangement of the parts herein illustrated, de-
scribed and claimed, and in such modifications
of the structure illustrated and described as may
be equivalent to the structure of the claims, a
variety of such modifications being contemplated
as within the scope of the invention.

Similar reference characters have been used
throughout each of the several views of the
drawings in which:

Figure 1 is a vertical section through a ma-
chine incorporating the invention, the section
being taken approximately along the line |—I
of Fig. 3.
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Figure 2 is a view of the machine partly in
section, the sectioned portions being taken ap-
proximately along the line 2—2 of Fig. 3.

Figure 3 is a horizontal section through the
machine taken approximately along the line 3—3
of Fig. 1.

Figure 4 is a partial vertical section, taken ap-~
proximately along line 4—4 of Fig. 1.

Figure 5 is a partial section taken approxi-
mately along line 5—5 of Fig. 3 and enlarged.

Figure 6 is a more or less diagrammatic view
showing the relative operating arrangement of
certain control mechanism of the machine.

The machine, as here shown, is a briquetting
machine which includes a base | to which are
rigidly fixed four laterally spaced similar verti-
cal rods 2, 2, etc. A number of vertically spaced
plates 3, 4, 5, 6 are provided with suitable holes
for the rods 2, and are located vertically by suit-
able tubular spacer elements such as 1, 8 be-
tween the plates and carried by the rods 2. A
weight or ram 9 is vertically movable in a guide
or slide 18 and at its lower end carries a briquet-
ting tool or hammer 11, suitably fixed with the
ram as by screws {2, Fixed in plate 3, and sol-
idly seated on base I there is an anvil or abut-
ment 13 against which tool I may react to com-
press a briquette, such as 14.

The ram 9, together with tool I I, is alternately
raised and dropped by mechanism as follows:
A fly wheel pulley 15 fixed on a shaft 1§ is driven
from a motor, such as 17, through a pulley 18
and belt 19. Also fixed on shaft (6 is a crank
20. A shaft 21, co-axial with shaft 1§ has fixed
thereon a crank 22 carrying a crank pin 23 which
extends through a vertical slot 24 in a lifting
rod 2% pivoted at 26 with the ram 9. In the
downward position of crank 22 and of tool 11
the upper end of slot 24 clears the crank pin 23,
as at 21.

The end of crank pin 23 carries a member 28
preferably of shock absorbing material, such as
rubber. At each revolution of shaft 1§ an open
side socket portion 29 of crank 206 engages the
member 28 and turns crank 22 to lift ram 9, the
crank pin 23 then engaging the upper end of
slot 24 to lift the ram through the rod 25. But
after reaching the upper position of crank 22 the
open side of socket 29 will permit the crank 22 to
travel ahead of crank 20 and this occurs almost
immediately after crank 20 passes its upper cen-
ter, the weight 9 then moving quickly downward
to deliver a blow of the tool { 1, and the downward
movement being materially assisted by springs
such as 30, of which there are four, spaced lat-
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erally on posts such as 3i, which extend through
suitable bores such as 82 in the upper fiange 33
of ram 9, the posts being fixed at their lower
end in the plate 5. Springs 39 are compressed
during upward movement of ram 9 and rest at
their one end against the upper surface of the
flange 33 of ram 9, and at their upper end abut
against washers such as 34, retained by nuts 35
on the posts 8i. By the described mechanism,

b

at each revolution of the crank 23, the ram 9 and g

tool 11 are first lifted at a speed dependent upon-
the speed of fiy wheel 15, and then released for
the tool §i to deliver a hammer blow against the-
work material. By reason of the crank -action.

the stars of the up movement is relatively very- 5

slow, and the fly wheel furnishes inertia to pro-
vide power at the intermediate, high speed por-
tion of the up stroke, whereby motor i1 may be
of relatively low, constant power capacity.

At the lower end of its stroke the tool i1 enters 20

Tores such as 8% of block or die members such as
31, of which there are four, fixed on an index
plate 38, and equally spaced, for index move-
ment one after another to a position underneath

the tool i, the members 37 being removahly 95
fixed on the plate by the means of clamp rings ~

such as 39 engaging a flange £8, and retained by
screws, such .as.4i. . :
Indexing mechanism for plate &8 is connected

for operation from shaft 21, as follows: A verti- g,

cal shaft 42 is driven from shaft 21 through bevel
gears 43 and 44 and carries, at its lower end, the
driving crank 45 of a four position Geneva raction
device having a driven member &5 fixed with

index plate 38 to revolve on a stud 47, and a driv- g¢

ing pin 48 fixed with the crank 43 to.engage slots
49 of the member 46. During the major por-
tion of the revolution of crank 435 the member
4% and index plate 38 are locked against. rotation

by the engagement of:flange member 51 with 40

complementary surfaces such as 52 on the mem-
ber 46. : :

The indexing mechanism is arranged for the
shaft 42 to make one revolution for each revolu-

tion of the crank 22, and to index the plate 28 45

cne quarter turn at each stroke of the ram 9,
_thus moving tha block members 37 successively
underneath the tool.l{, the indexing motion be-
ing so timed. that, following . the disengagement

of the tool 1i from the block member 37 during 50

upward movement, and prior to the start of the
next drop.of the tool {1, a new block member 37
is positioned to be entered by the tool.

In addition to the tool ii, the ram 9 also has

fixed therewith 2 knock-out punch cr member 83, 55

which is fixed with the upper flange 33 of ram 8
and suitably guided in bores- 854, 55 respectively
in the plates 4 and 5. The knock-out punch 83
is positioned to enter the bore of the block merm-

bers 31 in the next succeeding index position of g

the members after the operation of the tool fl.
Funch 53 extends materially below the lower sux-
face of the tool [1, and therefore will operate
upon the briquettes 14 compressed by the tool 11

to force them cut of the blocks 87, there being a "65

downwardly  opening channel - 58 - provided
through the plate 3 and in the base { through
which the finished briguettes are dropped.

In order to continuously fill the bores 386 of the

blocks 37 with work material to be operated upon 70

by the tool il, a hopper §7, of suitable form and
capacity, is supported as for instance from. the
_plate 4 by screws 58, in a position to deliver work
material to the hores 86 in the indexing position

_of the blocks 37 immediately preceding the posi- 75
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tion in which tool i operates. The work mate-
rial moves downwardly by gravity to fill the bores
35, being materially assisted in this movement by
the jarring motion at each descending movement
of ram 9, which also tends to pack the material
closely in the bore of the block, and in the next
indexing movement the lower edge of the hopper
wall scrapes off the excess work material to de-
liver the blocks 87 to the position operated upon
by tool i substantially filled with the material,
the nex: following operation of the tool I com=
pressing the material into closely homogeneous
briguette form as at 14. It will thus be seen that
so long as the hopper 51 contains the material
to be operated, briquettes will be formed one after
ancther and delivered downwardly. through' the
channel 5%, a briquette being formed at each

“downward stroke of the tool I, and the speed

of production being limited only by the speed at
which the ram § can be reciprocated.

A brake, generally denoted by the numeral 58
is added to. the index shaft 42 ‘to reduce any
tendency to overrun. ‘Brake 58 includes a brake
drum 59 and a brake band €3, the band being
prevented from. rotating and being frictionally
engaged with the. periphery of the drum. 59 by
springs, not shown, or in any suitable ‘manner.

The hopper 51, in the direction. of the index
station at which the tool Ii operates, is provided
with a hinged door or member 61, pivoted at 62
and normally restrained in the position shown
in Fig. 5 by the pressure of a spring 63, there
being a member &4 fixed with the:door mem-
ber 61, and normally forced by spring 63 against
stop nuts 65 on a pivoited bolt 68, The purpose
of the door 6! is to provide a member which is
yieldable in the event that foreign material; too
large to be formed into a briquette, or otherwise
unsuitakle for the purpose of the machine, should
be inadvertently mixed with the materialin the
hopper 81. If such foreign material should drop
down into the blocks 37 it will do no harm, but
if it should lodge in a manner to project over the
edges of the die the descending tool H: might
damage the tool or the blocks, unless prevented.
Any foreign material so lodged would swing:the
door 61, operating trip mechanism to stop.the
machine, as later described. - :

Should the hopper 57 become empty of the
material to be briquetted; whereby no. material
enters the blocks 31, the descent of the ram 9
might damage, the tool Il or the anvil 13, unless
prevented. To avoid such damage.a resilient
buffer or bumper 67 is fixed with the plate 5 and
projects. sufficiently above the plate to abut the
flange 33 of the ram 9 before the descending tool
{1 would contact the anvil- i3. )

Various control and safety devices are: pro-
vided. as follows: :

A dog member 69 pivoted to the frame at 10 is
continuously urged by a spring 71 in the direc-
tion of a stop pin 12, When resting against the
stop pin 12 the upper end 73 is in the dotted line
position shown at 14, Fig. 2, and the member
61 would then prevent the descent of the ram
9 by the engagement of the flange: 33 therewith.
During operation of the machine the member 69
is continuously maintained in the full line posi-
tion shown in Fig. 2 by the means of a solenoid
15, the core 16 of -which is piveted with the
member 69 at TT1.

Referring to Fig. 6, current is supplied. to
the motor 17 through- a solenoid controlled main
switch 'generally denoted by the numeral 18,
which includes main line contacts 18, 80 com-
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plementary to contacts 81, 82 which lead to the
motor and are movable in the direction to open
the contacts by the means of a spring 83, but may
be moved in the other direction to close the
motor circuit by a solenoid 84. The circuit for
solenoid 84 may be temporarily closed to start
the motor 1T by the means of a normally open
switch 85, operated by a push button 86. When
switch 86 is closed the solenoid 84 is operative,
thus closing switch 18 to operate motor {71, and
at the same time closing a switch 81, which will
then remain closed to complete the circuit
through solenoid 84 irrespective of the position
of switch 85, which may then be released by the
operator, the motor continuing to run. For
manual control of the stopping of the motor,
there is provided a switch generally denoted by
the numeral 88. Switch 88 is normally closed,
but can be opened by a push button 89 which
opens the circuit of solenoid 84, whereupon
spring 83 opens motor switch 72 to stop the
motor.

The solenoid 15, operating the latch or dog 89,
is also connected, as shown in Fig. 6, to receive
current through the switches 85, 87, 88 in the
manner described for the solenoid 84. Solenoid
75 will therefore receive current at all times
when the motor is receiving current, but at other
times, when main switch 78 is open or when
the main line power fails, solencid 75 will be
inoperative and latch 68 will stand in the full line
position shown in Fig. 6, thereby engaging the
flange 23 to prevent downward movement of the
ram 9.

In addition to the several switches 85, 81, 88
controlling the solenoids 15 and 84 as described,
there are also other switches, which are normally
in a position for the solenoids to operate as
previously described, but which operate under
certain conditions to interrupt the main switch
18 and move cam §9 to the position shown in
Fig. 6, as follows:

A switch unit generally denoted by the nu-
meral 90, Figs. 2 and 6, includes contacts nor-
mally closed by a spring 91, but which may be
opened by pressure on an exposed operating
element 92. Switch 99 is positioned for the ele-
ment 82 to be operated to open the switch in
the event that the ram 9 descends sufficiently far
to contact the bumper or buffer 81, as for in-
stance in the event there is no material in die
31 to form a briquette, as when hopper 57 is
empty. Since current for solencids 84 and 75
passes through switch €8, as shown in Fig. 6,
the opening of switch 90 will stop the motor, and
simultaneously position dog 69 to retain the ram
in its uppermost position.

Another switch 93, Figs. 5 and 6, also provides
contacts normally closed by a spring 84, and an
exposed operating member 95 positioned to be
contacted in the event that the hopper door or
gate 61 is swung open by foreign material during
the indexing of the blocks 31, as previously de-
scribed. Similarly to the operation of the switch
90, opening of switch 93 will deenergize solenoids
84 and 75 whereby to stop the motor and simul-
taneously position dog 62 to prevent the next
downward stroke of ram 9.

A pair of switches, consisting of the switch 986,
Pigs. 4 and 6, and switch 97, Figs. 3 and 6, cooper-
ate to interrupt operation of the machine in the
event that the indexing movement fails to cor-
rectly position the blocks 81. The switch 96 pro-
vides contacts normally opened by a spring 98,
and an exposed contact member 99 positioned
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to be operated to close the switch 96 by a cam
portion 100 fixed on the inner rim of the fly wheel
pulley 15, the cam 100 being of a forward posi-
tion relative to the crank 20 such that the switch
96 is closed only during the time in which index-
ing normally takes place. Thus the switch 9§
is always closed during an indexing movement
and open at other times. The switch 97 provides
contacts urged to closed position by a spring (91
and an exposed operating member 102 positioned
to be moved to open the switch by the movement
of the index plate 38, the rim of the plate acting
as a cam for opening switch 97 during movement
of the plate from one to the other index position.
When the plate 38 stands in correct indexed
Dosition the switch operating member 102 drops
into one or another of the depressions 103, 104,
105, etc., and the switch 97 is then closed. It will
be apparent that if for any reason the indexing is
not completed during the time that switch 96 re-
mains closed, then both the switches 96 and 97
will be open, interrupting the current to the sole~
noids 15 and 84, whereby to stop the rotor (1
and position the dog 69 to prevent the next suc-
ceeding downward stroke of ram 9. So lonhg as
the indexing is normally completed one or the
other of the switches 96 or 97 will be closed ai
all times whereby to complete the circuits of sole-~
noids 15 and 84 and to permit continuous opera-
tion of the machine.

It will be understood that suitable modifica-
tions in the electrical control mechanism, cpera-
tive in the manner stated are contemplated to
suit various types of motor and line current em-
ployed for the operation of the machine.

By the mechanism here disclosed, briquettes
of substantially any desired diameter, according
to the size of the machine, may be extremely
rapidly formed from any suitable material, it
being only required that the operator maintain
work material in the hopper of the machine.
Thus one operator may attend a considerable
number of machines, particularly by reason of
the control features explained. Certain of the
mechanism as here illustrated in a briquetting
machine is also contemplated for a variety of
other purposes as previously stated.

Briquettes of metal particles such as are pro-
duced by the machine here disclosed, have novel
characteristics which are particularly useful in
the melting of the material. If small metal par-
ticles are loosely placed in a melting furnace the
particles will be oxidized before melting to such
extent as to be substantially completely wasted.
The product of this machine however is a bri-
quette having a skin or surface which is substan-
tially the equivalent of solid metal, and little or
no oxidizing can take place on this surface during
the heating to melting temperature. At the same
time the interior material is still relatively loosely
arranged. This is principally because of the novel
hammer-like characteristics of the briquetting
pressure whereby the material in the interior does
net have sufficient time to rearrange its particles
into minimum space. However, once the melting
has started on the exterior of a briquette formed
in this machine, it will proceed relatively rapidly,
comparable in speed to the melting of fine par-
ticles, yet without oxidizing, because the exterior
skin of molten metal prevents contact with air.
It is obvious that the provision of a relatively
very closely compacted skin and loosely com-
bacted interior, as in the briquettes formed in this
machine, will result in considerable saving in
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time and cost of melting as compaied with.pre-
vious briquettes. ' ' :

Moreover the briquette formed in the ‘machine
here shown requires relatively much léss time
and power for its formation, as compared with a
briquette which is substantially “equally - com-
pressed throughout. Where the briguetting ~is
done by relatively slow action devices, such for
instance as hydraulic or toggle presses, there is
little or no difference in the density of the sur-
face skin and the inner material, and the result
is that, in order to obtain sufficient surface den-
sity, sufficient time and power miust be used in
such machines to compact the entire body of
particles to substantially the surface density.

Tor these reasons the machine and method
herein disclosed operate with considerably saving
of both time and power to effect a briquette hav-
ing novel characteristics, and the briquette thus
formed effects considerable savings in the time
and cost of subsequent melting. It will be under-
stood that so far as concerns the novelty of the
method and product, a priquette 6f the charac-
teristics mentioned, may be formed in a variety
of different machines, or even by suitable hand
tools, such as a sledge hammer, tused with & suit-
able punch, die and anvil.

What is claimed is: ;

1. In a briquetting machine of the percussion
plow type including tool and anvil means and
means for relative reciprocation thereof to effect
3, continuous series of percussion blows of the
tool in the direction of the anvil, the combination
of movable means providing a series of apertures
for material to be briquetted, indexing means for
successive movement of said apertures one after
another to a position to receive said tool during
said percussion blows, and timing means prede-
termining a single percussion blow during the
ool receiving position of each aperture.

2. In a briguetting machine, the combination
of an anvil, a ram vertically moveable above sdid
anvil, & tool driven toward said anvil by down-
ward movement of said ram, mechanism for ef-
fecting alternate upward and downward move-
ment of said ram, means providing a succession
of openings adapted to receive brigquetting ma-
terial, indexing mechanism for intermittently
moving said means during movements of sald
ram to bring said openings successively into tool
receiving position over said anvil, means for re-
taining said ram in elevated position, said last
named means being normally ineffective, means
for delivering briquetting ‘material to said open-

ings successively, a movable gate normally posi~

tiocned to remove €xXcess ‘material from successive
openings during indexing rnovement, and -means
responsive to movement of said gate for render-
ing said normally ineffective means -effective ‘to
retain said ram in elevated position.

3. In o briguetting machine, the combination
of an anvil, a ram vertically moveable above said
anvil, mechanism for elevating said ram and au-
tomatically releasable to effect free downward
movement of the latter toward said anvil, a tool
driven by downward movement of said ram,
means providing a sticcéssion of ‘miaterial réceiv-
ing openings, indexing ‘machanism operable dur-
ing ram movements for bringing said ‘openings
successively into tool receiving position -over-said
anvil, means for retaining said ram in elevated
position, said -last named means being normally
ineffective, means for delivering material tosaid
openings successively, -and ‘means ‘responsive to

-excessive filling of any of said-openings for ren-

<
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dering said normally ineifective means effective
to retain said ram in elevated position.

4. In a briquetting machine, the combination
of a vertically movable ram, mechanism for ele-
vating said ram and automatically releasable to
effect fiee downward movement of the- latter,
a tool driven by downward ‘movement -of said
rai, a plurality of work receiving cavities, in-
dexing mechanism intermittently operable dur-
ing ram movements for presenting said ‘cavities
successively beneath said tool, means for supply-
ing material to said cavities, and means con-
trolled by excessive filling of any of said cavities
for interrupting ram movement. )

5. In a briquetting machine, the combination
of & vertically moveable ram, mechanism :for
elevating and releasing said ram to effect free
downward movement of ‘the latter, a briquette
forming chamber and coacting tool relatively
actuated by downward movement of said ram,
and ineans responsive to excessive filling of said
chamber for interrupting ram movement.

6. In a briquetting machine, the combination
of a plurality of briquette forming chambers,
means including a reciprocable ram for com-
pressing briquette forming material in said
chambers, power driven means for effecting re-
tractive movements of said ram from said cham-
bers, other means for effecting accelerated ad-
vance movements of said ram toward said cham-
bers to: compress the material therein, indexing-
means intermittently operable to bring said
chambers successively into coacting relation with
said ram, and timing means coacting with said
indexing means to effect a single percussion biow
against the material in each forming chamber.

7. In a briquetting machine, the combination
of a plurality of briguette forming chambers,
means for delivering briquette forming mate-
rial thereto, means including a vertically -re-
ciprocakle heavy ram above said chambers  for
compressing the material @therein, indexing
mechanism intermittently operable to position

. said chambers successively in coacting relation

45

50

65

60

65

70

8

with said ram, and means operable in timed re-
lation -with said indexinz mechanism for -ele-
vating and releasing said heavy ram to effect
‘free ‘gravitational movement thereof toward-each
positioned coacting chamber thereby -to -utilize
the kinetic energy in said falling heavy ram to
comipress the material in-said last named cham-
ber into briquette form.

8. In a briguetting machine, the combination
of a plurality of briquette forming chambers,
means for delivering briquette forming material
thereto, means including a vertically recipro-’
cable ram above said chambers for ‘compressing
the material therein, means for intermittently
elevating and releasing said ram to effect free
‘gravitational movements therecf, means for ac-
-celerating ‘said gravitational movements, index-
ing wiechanism operating in timed relation with
said ram ‘movements for positioning said cham-
bers successively in coacting relation with said
ram, means operable to retain said ram in ele-
vated position, said last named means being nor-
mally ineffective, and means for rendering -said
normally ineffective means effective “to retain
said ram ‘in -elevated position upon failure of
said - indexing méchanism to ‘proberly position
a positioned chamber relative to said ram.

9, In a briquetting machine, :the ‘combination
pf a plurality of . briquette formihg chambers,
me_a‘ns for delivering briquette forming :material
théreto, means including a vertically reciprocable
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ram above said chambers for compressing the
material therein, indexing mechanism intermit-
tently operable to position said chambers suc-
cessively in coacting relation with said ram,
means operable in timed relation with said in-
dexing mechanism for elevating and releasing
said heavy ram to effect free downward move-
ment thereof toward a positioned chamber, and
means for interrupting ram movement upon
failure of said indexing mechanism to properly
position a positioned chamber relative to said
ram.

10. In a briquetting machine, the combina-
tion of a plurality of briquette forming cham-
bers, means for delivering briquette forming ma-
terial thereto, means including a reciprocable
ram for compressing the material therein, index-
ing mechanism intermittently operable to posi-
tion said chambers successively in coacting rela-
tion with said ram, means for effecting recipro-
cation of said ram in timed relation with said
indexing mechanism, and means for interrupt-
ing ram movement upon failure of said indexing
mechanism to properly position a positioned
chamber relative to said ram.

11. In a briquetting machine, the combination
of a briquette forming chamber, means for de-
livering briquette forming material thereto,
means including a reciprocable ram for com-
Pressing the material therein, power driven
means for repeatedly reciprocating said ram,
means automatically operable to arrest move-
ment of said ram, said means being normally in-
effective, and means responsive to an inadequate
supply of material to said chamber for render-
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ing said normally ineffective means effective to
interrupt reciprocation of said ram.

12. In a briquetting machine, the combination
of a briquette forming chamber, means including
a vertically reciprocable ram above said chamber
for compressing briquette forming material
therein, means for repeatedly elevating and re-
leasing said ram to effect materia] compressing
gravitational movements thereof, and means re-
sponsive to an inadequate supply of material in
said chamber for interrupting ram movement.

13. In a briquetting machine, the combina-
tion of a briquette forming chamber, means in-
cluding a vertically reciprocable ram above said
chamber for compressing the material therein,
means for repeatedly elevating and releasing
said ram to effect material compressing gravita-
tional movements thereof, and means responsive
to an inadequate supply of material in said
chamber for interrupting ram movement, said
last named means including an element posi-
tionable to support said ram in elevated position.

14. In a briquetting machine, the combina-
tion of a plurality of briquette forming cham-
bers, means for delivering briguette forming ma-
terial thereto, means including a reciprocable
ram for compressing the material therein, index-
ing mechanism intermittently operable to posi-
tion said chambers successively in coacting rela-
tion with said ram, means for reciprocating said
ram in timed relation relative to said indexing
movements, and means responsive to an inade-
quate supply of material to said chambers for
interrupting reciprocation of said ram.

BENJAMIN GROB.




