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~ UNITED StATES PATENT OFFICE,

BARNABAS HEDGE, OF AUGUSTA, MATNE, AND FRANCIS A CUSHMAN, OF
' LEBANON, NEW HAMPSHIRE. .

Applieation filed Jane 27, 1879,

| To all whom it My concern: - mud or gravel to be removed by the dredg-
| Be it known that we, BARNABAS HEDGE, of | in g operation. When the depth is very great
Augusta, Maine, and FRANCIS A. CUSHMAN, | there may be two or more of these telescopic
of Lebanon, New Hampshire, have Jointly | sections,adapted to extend downward to reach zz
g Invented certain Improvements in Vacuum the bottom, and to close one within the other
Dredging—Machines; and we do hereby de- | for removal from place to place. -
clare that the same are tully deseribed in the D represents a packing interposed between
tollowing specification and illustrated in the | thetubeR and extension-tube U, for the purpose
- accompanying drawings. of making an air-tight joint between them. 6o
1o, The objectof our Improvement is to increase | This packing is preferably applied in the form
~ the efficiency of vacuum-dredges by providing | of flat rings of elastic compound surrounding
them with a telescopic extension - tube and | the inner tube, and properly secured in posi-
with suitable means of stiffening or bracing tion, so as not to be displaced by atmospheric
the main tube and its telescopic extension to pressure or otherwise. An air-vent, ¢, may be 63z
15 prevent their collapse longitudinally by at- provided for the space between the inner and
mospheric pressure, whereby said machines | outer tubes. |
are adapted to operate in the removal of de- The tube C is raised or lowered and sup-
posits at varying depths without the necessity | ported Ly means of rods, chains, or similar
| of raising and lowering the entire apparatus | connecting devices on the scow or platform 70
20 t0 accommodate it to such variations. We | and suitable operative mechanism. Stiffen-
also improve this class of machines by the em- | ing-bars K, running through eyes or collars If,
ployment therewith of an alr-tube adapted to | and provided with Set-screws, ratchet and
- Supply air under pressure within the mouth | pawl G, or other locking apparatus, will be
of the extension-tube at the monient the vac- required to prevent the tubes B C from clos- 7
25 uum 18 formed, to facilitate elevation of the | ing upon each other when a vacuum is formed,
material in the tube. aud in order that the operation may tend to
The several features of our invention are | drive the tube C down ward, as well as to ele-
hereinafter described, and are specifically set, | vate the material within it, the intent being
forth in the appended claims. that, for these burposes, the tubes B and ¢ 8o
30 Our inventions are in the nature of improve- | shall be practicall yasone. Suitable provision y
ments upon the apparatus described in the | should also be made for raising and lowering
Letters Patent of the United States No.203,892, | either tube with relation to the other, or both
sranted May 21, 1878, to Augustine Crosby, | together, in order to make the machine availa-
of Benton, Maine, for 1mprovement in vacaum- ble under all circumstances, . 35
35 dredgers. i The upper end of the receiver Bis connected
~ In the accompanying drawings, Figurel is a by an elbow, H, with a vertical orinclined dis-
vertical central section of a machine embody- | charging-tube, I, forming part of the vacuum-
ing our various Improvements, and Fig. 2 a | cham ber, and serving as a temporary recepta-
- transverse section of the same, taken through | ecle for the m ud, silt, or gravel which is forced e
40 the line z z, Fig. 1. o up through the tubes B C and elbow H when
' Arepresents thescow or platform uponwhich | a vacuum is formed in sajd tubes. '
the apparatus is placed for use, being suitably The bottom of the discharging-chamber is
supported thereon in any convenient manner. provided with a gate, J, hin ged or otherwise
B 1is the receiver, consisting of a stron . Ine- | secured thereto, so as to be readily opened for gsz
45 tallic tube, open at the bottom and extending | the discharge of the material raised through
downward through g well or opening in the | the tubes B Cand deposited in the chamber I.
SCOW or platform A into the water or soil be. The gate J is formed with suitable locking
neath. devices, by which it may be securely closed

Uis a tube adapted to slide telescopically | when desired, and packing is interposed, if 100
5¢ up and down upon or within the tube B, so | necessary, to make the joint air-tight. |
as to reach and to some extent penetrate the In the drawings there is shown a hinged
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lever, K, carrying the cap or
in proper closed position by a link, L. Any
other convenient means of securing the gate
may be resorted to. - o

We nnite the receiver and discharger rig:-
idly to each other by the collar or band ¥ sur-
rounding both tubes, with a solid block, I/ be-
tween them for greater stability.

The priuciple relied on in the operation of
this machine, whereby mud, gravel, &e., may
be raised from the bed of a stream or similar
location, is the fawiliar one set forth in the
Tetters Patent hereinbefore referred to, viz:
the formation of a vacuumin the chamber by
the admission of steam under pressure to ¢X pel
the air, and the subsequent condensation of
the steam by jets of cold water. ‘LThe result of
this formation of a vacuum is that atmospheric
pressure will tend to drive the tubes down-
ward, and will force the material in the lower
part of the receiver B and its extension O up-
ward into the parts B II I, from which the air
has been expelled and the steam condensed.
Such portion of this material as is thus forced
into the discharging-chamber I may then be
removed by gravitation through the gate J,
as stated.

In order to facilitate these operations and
keep the several valves free from obstruection
by mud or gravel, we group thevalvesatthe up-
per end of the dischargin o-chamber I, as shown
in the drawings. |

N is the air-valve, open when the machine
is ready for operation, with the gate J closed
and the extremity of the tube C sunk in the
deposit to be removed. ‘The steam-valve O 18
then opened, admitting an_amount of steam
safficient to expel the alr
the otherwise vacant space in the tubes. Both
these valves are then closed, and through the
cock P a spray of cold water is thrown 1n, con-
densing the inclosed steam and forming &
vacuum more or less perfect, but sufficient
to induce such atmospheric pressure as will
force up a column of mud, &c., through the
tubes B C and elbow H, to fill the greater
part of the discharger 1. A suitable valve, Q,
opening upward in the tube B or C, serves to
retain at the height to which it has been
raised all the material that has passed such
valve, and to prevent its return to its original
level through the tubes B C when the gate J
and valve N are opened for the discharge of
thie contents of the tube L.

The various valves should be operated au-
tomatically or otherwise, In unison, during the
operation above detailed, which may be re-
peated indefinitely.

The material removed by the action of the
machine may be disposed of by discharge into
sluices, delivery to barges, or otherwise, ac-
cording to circumstances. |

In the event the water is too deep or the

-Weight of material in the tube B and exten-

sion C is too great for the ordinary atmos-
pheric pressure alone to raise, we employ an

oate J, and beld |

and completely fill

a,ir-tl:ibe, R, exfeuding down and opening into
the bottom of the telescopic tube, and closed
by a spring-valve to prevent mud from enter-

line. < At the moment the vacuum ig formed

in the receiver and discharger air is admitted
or compressed air is forced through this tube
1 beneath the section of mud, sand, &c., 1n
the tube C; and such portion of material to
be removed as is above this air-inlet will be
permitted and forced to rise by the pressuare
of this air-column rushing in beneath it and
co-operating with the vacuum at the upper
end of the tubes B C. It will, of course, be
anderstood that the steam, water, and coms-
pressed-air inlets are properly connected with
suitable reservoirs of those fluids by flexible
tubes or otherwise; but we have not thought
it necessary to illustrate such parts of the
mechanism, nor the engine by which the ma-
chine may be operated, nor the details of the
valves, nor the hoisting and supporting appa-
ratus required.

Ordinary mechanical skill
proper construction and
several parts not already
shown.

We claim as our improvements in vacuum-
dredging machines—

1. The combination of the receiver B and
telescopic extension O, braced to prevent col-
lapse when a vacuum 18 formed, and provided
with suitable packing, substantially as
for the purposes set forth. |

9 The combination of the receiver B, tele-
secopic extension C, stiffening - braces I, and
discharger I J, substantially as and for the
purposes set forth.

3 The combination of the receiver B and
discharger I, united by the elbow H and the
collar or band I, and constituting the vacuuim-
chamber, with the extension-tube C and air-
vent ¢, substantially as and for the purposes
set forth.

4. The combination of the receiver B, dis-
charger I J, and air-supplying tube R, sub-
stantially as and for the purposes set forth.

5. The combination of the receiver B, tele-

will suggest the
connection of the
fully deseribed or

seopic extension C, discharger I J, and air-
tube R, substantially as and for the purposes

set forth.

6. The combination, with the receiver B, of
the discharger I, having gate J at one end
and air, steam, and water valves at the other
end, substantially as and tor the purposes set
forth.

7 The combination, with the vacuum-cham-
ber or discharger I, of the receiver B, tele-
scopic extension G, and connecting or stiffen-
ing bars E, substauntially as and for the pur-
poses set forth. |

BARNABAS HEDGE.
FRANCIS A. CUSHMAN.

Witnesses:
A. H. SPENCER,
C. G. KES;ES.
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