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NITED STATES PATENT C .FFIGE

T—

- SIEPHEN R. KROM, OF NEW YORK, N. Y.

'|M“P:ROVED '--M ACHINE ?For-fa SEP-A RATING ' O’R-ES-

Speclﬁcatlon iormmg part of Letterﬁ Pad:e.nt No 81,794, dated September 1, 1868 autedated
| o : | | Auﬂ'ust5 1868 | | "

To all whom it may concem o
- Be it known that I, STEPHEN R KROM of -

ing Ores ancl other granular substa;nceb hanv |

-~ ing different specific gravities; and I do here- .
- by declare that the following 1s a fu]l aud ex-
act description thereof.

' My machine uses intermittent jets or puﬂ‘s, :
- which agitate the gmnul&r matter on the per-
 forated bed and allow it, in moving forward |
- thereon, to Separate by the difference in grav-.
- -ity, the heavier masses sinking and the 11ghter |
- rising under the pecullar eondltlens thus 1n-

SR duced .

-~ My machine also d1sc]1ar0‘es the hn'hter ma-

terial over a dam or obstluctmn 111t0 one ves-

the meehamsm from dust, &c., and to better

- regulate or graduate the dlscharge of the ma-
- terial.
- In the course of my experlments I have
- =f01111d that increasing the suddenness of the-
'upward stroke of the bellows, and bringing
~the ore on the ore-bed very (,locse to such bed, |
~or, as I prefer to term it, in an under eurrent :
" has the effect to avoid the necessity for a greads |
[_._'--lencrth of the perforated bed.

I am able to separate the ore or other gra,nu
lar material on a very short length, and con-

~; sequently can, with a given area of machine,

- greatlyincrease what may be termed the width |

~of the ore-bed, so that its width, considered

- relatively to 13116 motion of the gmnular mat-
7 ter thereon, is much greater than its length.

o Iwill first proceed to describe what I con- |

 ‘sider the best means -of carrying out my m-_-_l

lventmn amd Wlll &fterw&rd designate the

- points which T believe to be new therein.
~ the city and county o:t New York, in the Stajte.,.-l -

| of New York hzwe mvented certam new zm.d

The accompanying drawings form a p&rt of
thls specification.
Figure 1 isa front view of the machme with

a portion of the casing broken away to BXhlblt

the inclosed machinery. - Fig. 21s a VBI'th&I -

section, showing an end view of the said in-
| closed machinery. Fig. 31s a vertical section

through the center of the length of the ma-
chme -
Similar letters of 1eference indicate hke
parts in all the figures. -

A’ A is afixed frame-work, carrying the dif-
ferent parts. B isa closed box, to cover the

{ principal working parts.

~ The relations of the mech&msm will be tol-

| erably apparent from the drawings.
sel or receptacle, while the heavy material is |

~ conducted down into another,andis discharged
- from such other passage slowly holding the
passage always filled to hold back a proper
~accumulation of material at the top. All
 these above-named features have been before
. known and approved. |
. My invention relates to details of the mech |
" anism by which I increase the efficiency of the
- machine with a given expenditure of power
‘and a given areg of perforated bed, and by
- which I am able to act with the h1ghest de-
- gree of efficiency with varying speeds of the
‘machine, and am also able to better protect

C is a trip-wheel. Disthebellows. Sisthe
bellows-shaft or rocking shaft. I is a rubber
strap or spring. I is the arm which takes
hold of the bellows-shaft S. G isa pininarm

1y against which the trip- wheel acts. H H’

are pulleys to give slow motion to a corrugated

| roller, L. I 1is the sieve or ore-bed. J is the

chanm.,l for rich ore, or the heaviest granular
matter, to flow slowly down. N is the gate to
regulate the delivery of ore on the sieve I. K
is a gate to regulate the depth of ore on the

ore-bed and the overflow of tailings. M isthe

hopper, in which to introduce the ore or other

granular material to be separated. T is the

pulley to attach the power. T’ is the trip-
wheel  shaft. - X is a pin for pulley H’ to re-

| volve on. Y Y are the front and rear plates

or sides -of the frame-work. R is the valve-

‘passage or induction- -aperture, which receives
'the air into the space above the bellows D. Z

a piece of soft leather or other tight and
ﬂemble material, which forms the flap or valve

for the passage R and also prevents the es-
|'cape of air at the rear of the bellows. The
| front of the bellows is made to run in nearly
1 air-tight contact with the hollow rear face of

the longitudinal piece Y.
~The serews and other obvious means of con

| necting and adjusting the parts will be under-
| stood by good mechanics from the drawm gs
- | without prolonged description.

The machine 1s operated as follows : Ore be-

ing placed in the hopper M and the mechan.
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‘ism being set in motion, as each projection on
the trip-wheel C comes in contact with the pin
G, the lever Fis thrown back, and the bellows
D is carried down. The moment the projec-
tion passes the pin G the rubber spring E,
which connects the lever F with the fixed pin
W, quickly carries the lever and bellows back
to %heir.original position. At eachrevolution
of the trip-wheel C this operation is repeated
so many times as there are teeth or projections
on the trip-wheel. Each upward movement
of the bellows forces the air above through the
sieve,and agitates theore lying thereon. HEach
puff of air tends to 1ift the lighter portion to the
surface and allow the heavier portion to sink
to the bottom. The lighter portion is thrown
to the surface and carried forward over the
gate K, while the heavy or rich ore works for-
ward to the opening or channel J, where 1t
sinks as fast as room is made by the displace-
ment of ore at the bottom of this channel.
- This displacement-is regulated by means of

‘the slowly-revolving roller L. The separation
takes place principally at the point where the

ore is delivered from the hopper M on the ore-

bed 1. | .
Tt will be seen that I deliver the ore on th
bed in the form of a thin stream, and in the
relation of an under current to that lying
on the ore-bed, so that the tailings or light
portion have but a short distance to traverse
upward to become separated from the heavy

portion, and the heavy portion has no distance

to sink, because it enters near the surface of
the ore-bed. By this feature, combined with
the quick or sharp puffs of air, obtained in
the manner just described, I am enabled to
use a very short traverse of the ore across the

bed.

I have found four hundred puffs of air per:

minute to be about what is required for rapid
work. More can be given without injury.

It is necessary that the parts which move
at so rapid a rate should be as light as possi-
ble, and made in such a manner as will insure
the greatest durability.

By reducing my ore-bed I reduce corre-
 spondingly my bellows. Instead of a large
moving bellows I use a small one, and 1 sep-
arate on my short bed very effectually.

Another advantage I obtain in reducing the
weight of the moving parts is, less vibration
or shake of the machine and less noise. Vi-
bration tends to cause the heavy part of the
ore to shift either to one side or the other,
thus unéovering the opening for the delivery
of the rich ore, or, by reason of the bed being
more covered on one side than-on the other,
the air tends to escape all on the side least

covered. | |
~ In order to work successfully, the machine

 should stand steady. If the action of the |

- puffs of air on the ore are not counteracted by
any vibration of the machine, the ore will be

evenly distributed over the entire bed. The |

simple action of air on the ore in gentle pufls

“although very uneven before the puffs of air

are given, - The air will counteract some shake

of the machine, and in my machine no serious

effect from shake is experienced. |
My mode of working the bellows by the trip-

wheel C and spring E is better than any be-

fore known, because I can, by its means, get
a uniform quick upward movement of the bel-
lows, and consequently a just sufficiently vig-
orous puff of air, whether the machine runs
faster or slower than its usual speed. I usu-
ally prefer to obtain four hundred and twenty
puffs of air through the ore per minute.

If I put more projections on the trip-wheel
C, then I may run the trip-wheel at a lower
speed; but I consider it better to run at this
speed for the sake of the steady motion the
momentum will give, and the speed ot seventy
revolutions does not strike the projections on
the trip-wheel so hard as to make this speed
objectionable.

The rubber or other spring I is an 1mpor-
tant feature of my machine, to carry back the
bellows, not only on account of the quick man-
ner in which it acts, but each upward stroke
is precisely alike, so producing puffs of air of
equal force at each upward movement of the
bellows. No matter what may be the speed
of the trip-wheel, whether fast or slow, the
puff of air is the same. .

In using the cam or crank as nsed in former
machines, no such results can be obtained,
because if the cam or crank moves slow, the
bellows must move correspondingly slow, and
when the speed greatly slackens, no adequate
effect is produced on the ore. |

I connect the discharging-roller L with the
main shaft, which carries the trip-wheel G, so
that if the trip-wheel revolves slowly, and the
bellows give but few puffs of air through the
ore per minute, and consequently less ore 1s
separated per minute, the corrugated dis-
charge-roller L drags less from the channel J.
Each part thus keeps time with the other, so
the speed may be varied from fast to slow,
and the only effect produced will be the treat-
ment of more or less ore. | -

" As the richness of ore varies, and the pro-
portion of rich ore or metal is greater or less,
the speed of the roller L. must be regulated
accordingly. I have provided different speeds

on the pulleys for this purpose, the functions

of which, in this combination, 1 esteem very
important, and the construction and arrange-
ment of which will be readily understood from

i the drawings.

QOres also vary in gravity, and it 1s there-
fore necessary to vary the strength of the pulfs
of air for different qualities of ore. I provide
means to accomplish this result in the use of
the leather strap O and graduated fastening O,

It will be understood that by holding the

lever F back to a greater extent by the strap

O, the trip-wheel C does not move lever ¥
through so great a space as when allowed to
move the full depth of the projection on the

will very evenly distribute the ore on the bed, | trip-wheel. By this means I can regulate the
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- force of air acting bn the ore to suit the differ-
ent gravities. Other means than the leather

. o strap O can be employed to catch the lever;

but I prefer
noise.

 The gate N regulates the delivery of ore to

this, because it makes little

' the bed, and the gate K regulates the depth |
~ of ore lying on the bed. -

~ In treating different ores, I find they require
different thicknesses of strata.

The inclosing-box B contains the priﬁcipal

working parts, and protects them from grit |

and dirt. . - . |
A very long use of my trip-wheel C does not
~interfere with the perfect working of the ma-
chine, because the projections are made long
enough to admit of considerable wear.
- Instead of making my opening for ore and
overflow for tailings across the machine, L ar-
range them lengthwiseof the structure, as rep-

. resented. Whatever difference there is in the
length of the opening, so much is the capacity |

of the machine increased. For example, the
~ width of aworking machine as previously con-
structed was about one foot, and the delivery
corresponded to this width. I make the work-

- ing machine here described from four to six

feet long, and the capacity of this machine is
from four to six times as great as those before

- known, and the amount of sieve-surface to do

this greater amount of separation of ore is only

- one-fourth () as much, and, as before stated,

~ the amount of power required is greatly di-
minished. .~ - . |
By employing a bellows hinged on the shatt

8, instead of moving directly up and down, I

not only get an easy movement, but am en-
abled to operate it with few parts and very

~ simple devices. - By placing the working parts

- CF, &c., at the end of the machine, I am en-
abled-to inclose the principal working parts in
‘a tight box or case, B, withoutadditional {rame-
work. T LT
‘Having now fully deseribed my invention,

what I claim as new in separating-machines,

and desire to secure by Letters Patent, 1s as
-~ follows: ~ . -~ 5 o
1. Introducing the material upon the bed 1
 in a thin stratum close to the surface of the
bed, substantially in the manner and for the
~ purpose herein set forth. =~

3

2. Traversing the material across the per-
forated bed I transversely to the length of the
machine—that is to say, extending the bed 1
longitudinally of the length of the frame-work
A, and causing the material to traverse across
its narrowest dimensions, substantiallyas and
for the purpose herein set forth.

8. The roller L, arranged and operating as

represented relatively tothe discharge-passage
J, for the purposes herein set forth. -

4, The trip-wheel C and lever F G, or their
respective equivalents, arranged relatively to

the bellows D and to the perforated bed I and

its connections, as and for the purposes herein
set forth. . '

5. In combination with the perforated bed
I, and with means for infroducing and remov-
ing the material, as specified, mounting the bel-
lows D on a rocking shaft, S, and operating1t
by an adjustable vibrating motion, substan- -

| tially as and for the purposes herein specified.,

F

|

‘nesses.

6. The gates N and K, so arranged as toal-
low the separate or simultaneous changes In
the thickness and velocity of the strata on the
ore-bed I, substantially as and for the purposes
herein set forth. | o -

7. In combination, the ore-bed I, with its
feeding and discharging devices, the adjusta-
ble oscillating bellows D, the trip-wheel C and
its connections, and the means H H' H? or

their equivalents, for varying the rate of dis-

charge through the passage J,all arranged for
joint operation, substantially as and for the

purposes herein set forth.

8. The within-described arrangement of the
operating parts C ¥ and their connectionsat the
end of the main frame-work A, so that theymay
operate by a direct connection through the

| rocking-shaft S with the bellows D, and that

the closed end of the frame A shall form one
entire side of an inclosing-case to protect the
working mechanism, all as and for the purposes
herein set forth. - S -
In testimony whereof I have hereunto set
my name in presence of two subscribing wit-

. S. R. KROM.
Witnesses: ' '

W. C. DEY,
C. G. LiviNGSs.
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