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UNITED STATES

PATENT OFFICE.

CALEB G. COLLINS, OF WOODSBURG, ASSIGNOR TO CALVIN AMORY STEVENS,
OF NEW YORK, N. Y. :

DREDGING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 496,344, dated April 25, 1893,

Original application filed September 5, 1892, Serial No, 445,070, Divided and this application filled December 7, 1892, Serial No.
454,357, (No model.) .

To all whom it may concern:

Be itknown that I, CALEB G. COLLINS, & citi-
zen of the United States, residing at Woods-
burg, in the county of Queens and State of

5 New York, haveinvented certain newand use-
ful Improvements in Dredging Apparatus, of
which the following is aspecification sufficient
to enable others skilled in the art to which
the invention appertains to make and use the

o same.

My improvements relate to the elass of ap-
paratus set forth in my prior applications for
patent, Serial No. 434,534, filed May 27, 1892,
and Serial No. 436,998, filed June 16, 1892, in

15 which vacuum chambers are employed in ex-
cavating and transferring the spoil in con-
nection with water acting as a vehicle.

The present application shows and de-
scribes an arrangement and construction of

2o parts substantially the same as that shown in
my application, Serial No. 445,070, filed Sep-
tember 5, 1892, and of which this application
is & subdivision. ‘

My present invention is designed, first, to

25 obviate the severe strain and danger of frac-
ture to which the parts are subjected in oper-
ation owing to the impetus imparted to the
spoil under the action of the vacuum, result-
ing frequently in the fracture or derange-

30 ment of the apparatas.

The invention is designed secondly, to ef-

fect a more economical use than heretofore of
steam within the vacuum chamber by lessen-
ing or preventing its direct contact with the

35 Wat.el)r which acts as the liquid vehicle forthe
spoil. .
The first feature of my invention is the re-

sult of investigationand experiment resorted
toin order to ascertain and counteract the

40 cause of certain irregularitiesin the action of.

the vacuum apparatus, which resulted fre-
quently in fracture and delay. I have ascer-
tained that where the spoil is very much di-
luted the frictional resistance to its passage
45 through the suction pipe is so slight that the
spoil and water acquire a dangerous momen-
tum inrushing in to fill the vacuum, sufficient
insomecases to rupture the apparatus. Ordi-

narily the resistance afforded by the sides of
50 the suction pipe to the passage of the spoil is

sufficient to retarditsspeed of passage within
safe limits, so that a majority of the charges
will enter the vacuum chamber without un-
due violence; but from the variable nature of
the feed or supply of spoil to the suction pipe 55
certain charges will unavoidably contain a
greater proportion of water than others, there
beingno convenient way of ascertaining and
regulating the character of each charge. In
a similar manner and under like conditionsof 6o
spoil, &e., the momentum required by thelat-
ter during its discharge before a pressure of
steam is apt to create a dangerous re-action
or “ kick,” and even to create a partial vacuum
in the discharge pipe after the discharge gate 65
is closed, and occasion the possible collapse
of a part of the apparatus. Iobviate all dan-
ger to the apparatus from these causes, first,
by constructing the upper part of the vacuum
chamber with a pressure relief valve which yo
vields automatically whenever the velocity ac-
quired by the spoil exceeds a degree of safety
to which the relief valve is set,—the opening .
of the valve relieving the upper part of the
vacuum chamber from undue impact and 75
strain, and secondly, by forming the discharge .
passage beyond the exit gate with a vacuum
relieving device which acts automatically
when necessary. . :

In the useof the vacuum chamber a partial 8c
vacuun is first produced by admitting steam
and spraying it with water, when the inlet
gate is opened and the charge of mingled
spoiland waterrushes into the chamber. The
inlet gateis then closed, the outlet gate opened 8s
and the charge ejected by the pressure of live .
steam admitted above the charge. I provide
the vacuum chamber with a loose diaphragm
or piston float which virtually divides the vae-
uum eylinder into two compartments during go
actual use,—the diaphragm floating upon the
top of the liquid or semi-liquid charge of spoil
and protecting the latter from direct contact
with live steam admitted above to effect the
expulsion of the charge. As aresultthe full 95
expansive force of nearly thie whole volume
of steam admitted is utilized in the work, and
there is little or no loss from condensation or
absorption of steam.

In the accompanying drawings I illustrate 1co
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diagrammatically and in detail the essential
features of my improvements.

The apparatus may be modified more or less
in construction and arrangement of parts
without deviating from the spirit and intent
of the invention, however, and I do not con-
fine myself strietly to the identical form and
arrangement of parts shown. For instance
the vacuum chamber is illustrated assituated
mainly below the water line in a caisson,
whereas it may be situated and arranged as
indicated in either of my prior applications
for patent hereinbefore referred to; and in
like mannerthe several parts may be adapted
and arranged as desired or to meet the re-
quirements of special circumstances of use.

In the accompanying drawings, Figurel,is
a plan illustrating diagrammatically the ar-
rangement of apparatussuitable forcarrying
out my improvements. Fig. 2, is a vertical
section of a caisson and surroundings show-
ing the apparatus in elevation. TFig. 3,is a
view similar to Fig. 2,showing a modification
in the arrangement of the parts. TFig. 4, isa
sectional elevation of the vacuum ecylinder.
Irig. 5, is a transverse section therecof upon
plane of line =z, x, Fig. 4. Tig. 6, is a sec-
tional elevation of a form of relief valve suit-
able for use in connection with the discharge
pipe; Fig. 7, a section of the lower end of a
stand pipe, showing perforated diaphragm
used when a stand pipe issubstituted forthe
relief valve shown in Fig. 6.

The caisson A, is of any ordinary or sunit-
able construction, and is sunk and maintained
in position in the usual way.

B, is the vacuum cylinder situated in and
resting upon the bottom of the caisson, so that
its receiving or suction pipe C, extending out
horizonially from the bottom of the cylinder
and from the side of the caisson is submerged
sufficiently below the water line to permit
dumping scows D, to pass over and above its
mouth ¢. The discharge pipe E, extends up-
ward from the oppositesideof the ¢ylinder and
of the caisson to the point at which it is de-
sired to discharge or distribute the spoil.

In the drawings thesourceof steam supply
is represented symbolically as derived from
a steam boiler F, situated within the caisson,
although any other source of steam supply
may be employed, as may be found most ex-
pedient in praectice.

G,isa symbolical representation of a steam
pump employed to afford the requisite sup-
ply and pressure of water to certain parts of
the apparatus as hereinafter set forth.

Tandl’, are respectively the inlet and ontlet
steam gate valves.

J and J’, are alternative forms of a relief
device for the discharge conduit.

The main steam supply pipe f’, extends
from the steam dome f, of the steam boiler F,
to the eylindrical chamber b, npon the top of
the vacuum chamber, a suitable valve f?, be-
ing interposed in its length. A branch pipe
¢/, extends from the main steam pipe f7, to
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the throttle valve K’,of the vacuum cylinder
steam gate valveI’. Another branch pipe 2,
conveys steam from the main pipe f/, to the
steam pipe ¢, which supplies steam through
the valve ¢/, to the pump G; and to the throt-
tle valve K, of the vacuum cylinder inlet
steam gate valvel. The steam pump G, sup-
plies water under pressure through the pipe 9%
and valve ¢5 to the compartment b, upon the
top of the vacuum chamber B, and through
branches g%, g% to certain packing boxes on
the vacuum chamber steam inlet and outlet
gate valves I, I’.

The apparatus is operated in the main sub-
stantially as set forith in my prior applica-
tions hereinbefore referred to,—that is to say
the vacnum chamber steam gate valves I, T/,
being both closed, a suitable quantity of steam
is admitted through the pipe f’, and valve /%
to the upper part of the vacuum chamber B,
the valve /2 is closed, and the valve g% in the
pipe ¢% is opened admitting sufficient water
to spray and condense the steam. The valve
g% having been closed as soon as a desired de-
gree of vacuum is attained within the eylin-
der the apparatus is now ready for the recep-
tion of the charge of spoil to be transferred.
This is effected by dumping from the secow D,
moored over the mouth ¢, of the suction pipe
C, more or less of the comparatively compact
material transported therein. Theinlet gate
valve I, being now opened the partial vacuum
within the vacnum chamber B, causes the
commingled water and spoil to rush into and
through the conduit C, under atmospheric
pressure. The vacuum chamber B, is emp-
tied of the charge thus obtained by closing
the inlet steam gate valve I, opening the dis-
cliarge gate valve I’, and ejecting the mate-
rialthrough the discharge conduit &, by means
of the direct pressure of steam admitted to
the top of the vacuum chamber by means of
the steam valve f2 DBut I have found that
this operation of ejeeting the spoil from the
vacuum cylinder by means of live steam di-
rectly in contact with the spoil is wasteful in
that much of the steam is condensed by the
watermingled with the spoil, and performsno
useful function in the ejection of the latter,to
which itsimply impartsheat. Ihavetherefore
devised means forcounteracting thistendeney
and economizing steam,the device consisting
of a diaphragm L, resting loosely within the
vacuum cylinder B, and preferably made of
wood or other comparatively light material so
as to float readily upon the top of the com-
mingled water and spoil admitted to the said
chambear. This floating disk I, is either of
somewhat less diameter than the interior of
the eylinder, or is also preferably formed with
a few perforations [, /, the design being, not
to seal and divide the vacuum chamber into
two compartments by means of the disk I,
but to lessen as far as practicable the actual
contact of the live steam with the surface of
the liquid.

By making the diaphragm of less diameter
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than the interior of the vacunm chamber, and
by perforating it, I am enabled to separate
the steam and water over nearly the entire
area of the cylinder, and at the same time
leave sufficient space for the relief of press-
ure when necessary. Thus when owing to
the presence of a comparatively large propor-
tion of water in the spoil, the latter by reason
of theslight frictional resistance encountered
in its passage through the suction conduit C,
¢, acquires a high velocity, it is desirable that
the momentum be relieved or overcome gradu-
ally in order to avoid serious strain or even
rupture of the parts. This I accomplish to a
certain extent by providing for the escape of
water around or through the disk L, after the
latter has been raised into contact with the
lowersides of the steps or brackets b2 b?, at the
upper end of the cylinder, asindicated by the
dotted lines in Fig. 4. But where the spoil is
very much diluted the space above such up-
per position of. the diaphragm is insufficient
to relieve and counteract the impetus of the
inrushing spoil, and therefore in order to pro-
vide, against all possibilities of danger from
this cause, I form my vacuum chamber with
arelief valve M, which opens and permits the
escape of water should the internal pressure
exceed a degree of safety, to which the relief
valveisset. This relief valve may be formed
in any desired or well known manner and I
do not confine myself to any special form or
construction of valve,althoagh that shown in
the drawings indicates the essential features
thereof. Asshown it consists of a eylindrical
casing m, secured to the top of the compart-
ment b, and closed at the upper end by a cap
m/, through which an adjusting screw m?, pro-
jeets. The lower end of the casing m, is
formed with a valve seat m? surrounding the
openingm!,intothecompartmentd. Thevalve
N, is pressed downward against its seat by a
spring 7, whieh is compressed more or less by
the adjusting serew m? which thus regulates
the degree of resistance normally presented
by the valve against internal pressure. It is
desirable however to provide for a temporary
increase of resistance against internal press-
ure under certain conditions as when steam
under pressure is admitted for the purpose of
ejecting the charge of spoil. I therefore in-
terpose between the adjusting serew m?, and
the upper end of the spring n, a lever n’ , biv-
otally connected at one end to the casing m,
and extending out laterally from the other
side of the casing a sufficient distance to af-
ford ample leverage to compress the spring
n,and hold down the valve N, when necessary,
through the medium of a connecting rod 7?3,
or equivalent. An overflow pipe m?, is pro-
vided to carry off escaping liquid. The up-
per end of the vacuum chamber B, is formed
with the usual perforated screen O, for spray-
%ng the water admitted to the compartment
h, &e.

Where the spoil is considerably diluted
there is not only danger of its entering the

3

vacuum chamber with undue violence unless
controlled and relicved as hereinbefore de-
scribed, but in a similar manner and for a
similar reason, the forcible ejection of the
spoil through the discharge pipe is apt to
create a recoil and a straining of parts that
is dangerous. The vacuum -chamber inlet
steam gate I’; is elosed immediately upon the
passage of the charge of spoil, which latter,
moving at the velocity imparted toit in driv-
ing it out of the vacuum chamter, creates a
partial vacuam behind it and between it and
the gate valve I’, so that when the charge of
spoil is ejected from the mouth of the dis-
charge conduit E, the air frequently rushes
in with such violence as to derange or injure
the apparatus. To overcome this serious de-
fect in the operation of the apparatus, I pro-
vide the discharge pipe E, with a device J, or
J’, for automatically equalizing the pressure
within the discharge pipe. There are various
means by which this may be accomplished,
and in the accompanying drawings I show
alternative forms, although I do not confine
myself to either.
stroy or compensate for, the partial vacuum
created in the discharge pipe by the ejection
of the spoil will answer the purpose and will
be within the spirit and intent of my inven-
tion in this respect. .

~ In Figs. 1 and 2, a plain stand pipe J’, is
interposed in the discharge pipe E, beyond
the exit gate valve I/, of the vacuum cham-
ber B. This stand pipe J/, is made of suffi-
cient height to compensate for and withstand

the pressure exerted upon the discharge of _

the pump and will hence compensate for and
relieve the partial vacuum created in the dis-
charge pipe by the passage of the spoil after
the exit gate I’, is closed. A screen or grat-
ing j, shown in Fig. 7,is provided in the lower

Any device that will de- -
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end of the stand pipe J, to exclude solid mat-

ter and admit water only from the spoil.

The other method shown of effecting the
relief sought consists in the use of a relief .
valve J, interposed like the stand pipe J’, in
the discharge pipe E, beyond the discharge
gate valve I”. This valve is shown in detail
in Fig. 6, and consists of a section 5’ of pipe
connected with a T joint in the discharge
pipe E, and formed with an inwardly open-
ing flap valve j% which is free to yield before
an exessof external pressureand thusrelieve
any tendeney to vacuum within the discharge
pipe E. '

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In an apparatus for transferring spoil,
&e., the combination with a vacuum cham-
ber; of a spoil-receiving suction pipe con-
nected to the chamber, and a valve for re-
leasing a portion of the charge of spoil ad-
mitted through said receiving pipe and there-
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by avoiding the effect of impact due to the

momentum of the charge;substantially as de-
seribed. _
2. In an apparatus for transferring spoil,
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&c., the combination with a vacuum cham-
ber; of a spoil-receiving suction pipe connect-
ed therewith, a valve for releasing a portion
of the charge of spoil and thereby relieving
the apparatus from dangerous impact due to
the momentum of the charge, and means for
holding said valve in position during the dis-
charge of thespoil; substantially as described.

3. In an apparatus for transferring spoil
&e., the combination with a vacuum cham-
ber; of a spoil-receivingsuction pipe connect-
ed to the chamber, a valve for releasing a por-
tion of thecharge,and a diskor cover adapt-
ed to float upon the charge and to allow por-
tions thereof to escape above the cover; sub-
stantially as described.

4. In an apparatus for transferring spoil,
&e., the combination with a vacuum cham-
ber; of a discharge pipe connected with the
vacuum chamber, and a vacuum relieving de-
viee connected with the discharge pipe, where-

by the vacuum caused by the rapid discharge
of the spoil is automatically relieved; sub-
stantially as described. -

5. In an apparatus for transferring spoil,
&e., the combination with a vacuum cham-
ber; of aspoil-receiving suction pipe connect-
ed to the chamber, a discharge pipe alsocon-
nected to the chamber, a valve for releasing
a portion of the charge of spoil from the vac-
uum chamber to avoid the effect of the im-
pact due to the momentum of the charge in
entering the chamber, and a vacuum reliev-
ing device arranged in the discharge pipe for
the purpose of relieving the vacuum caused
by the rapid discharge of the charge; sub
stantially as described. -

CALEB G. COLLINS.
YWitnesses:
GEORGE WILLIAM MIATT,
D. W. GARDNER.
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