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UNTTED STATES

PaTeENnT OFFICE.

ALFRED D. FOX, OT

NEW YORK, N. Y.

ELEVATOR FOR LOADING AND UNLOADING VESSELS, &c.

SPECIFICATION forming part of Letters Patent No. 265,592, dated October 10, 1882,

Avpplication filed February 16, 1882.

To all whom it may concern :

Be it known that I, ALFRED D. Fox, of
New York, in the county and State of New
York, have invented new and usefal Improve-
mentsm Elevators for Loading and Unloading
Vessels and other Structmes, of which the
following is a specification.

Figure lisaplan ortopviewof my improved
elevator, showing it placed iu a boat for use
in loading ships from said boat. Tig. 2 is a
side elevation, partly in section, of the same.
Fig. 5 is a vertical cross-section of the same.
Fig. 4 is a detail side view, showing the ar-
rangement of longitudinally - mo\'dble car-
riages, from which the elevator is suspended.
Fig. 5 is a detail face view of the arrangement
for counterbalanecing the elevator-leg.

The object of this inveution is to ploduce a
simple and in every direction adjustable ap-
paratus for lifting things by buckets that are
on an endless belt or chain, be that apparatus
used as an elevator for lifting ecoal, grain, or
the like, or as an excavator for lifting earth or
mud, or for any other purpose whatever.

The invention relates to the means of ad-
Jjusting, balancing, and giving direction to the
elevator-leg and the appurtenances thereof,
and has no limitation as to the uses to w lnch
the same can be put.

In the drawings I have shown theinvention
applied to a boat that could be used, for in-
stance, when loaded with coal or grain, to e
moored alongside of a ship, the elevator then
serving to 1ift the contents of the boat into the
ship; butin lieu of fastening the apparatus to
a boat it may be secured in a building that is
firmly placed on the ground; or, instead of
making theelevator-leg projectapwardly from

the hold of a boat, it may be arranged to pro- |

ject downwardly to serve the purpose of an ex-
cavator.

" My invention consistsin the severalarrange-
ments of parts that are hereinafter more par-
ticulaily deseribed, for moving the leg of an
elevator up and down, and horizontaliy back-
ward and forward, and crosswise, and oscillat-
ing it and giving it any inclination that may
be desired; also, in means for poising it, so
that it will readily hold its balance; also, in

in the particular arrangement of the buckets |

and of the bucket-chains of the carriage on
which the elevator-leg is suspended, and in

{No model.)

other details that are hereinafter more fully
described.

A in the drawings represents a boat, carry-
ing an upwardly- prmectmo frame, B which

- carries Lorizontal parallel rails C C, on which

rest, as is more clearly shown in Pln 4, longi-
rudm(ﬂly movable carriages D D, “with frie-
tion-rollers thereon, that bear upon said rails.
The carriages D D’ on each side of the frame
are joined tonether by a brace or framing, B,
to constitute one rigid structure on each s1de
and the two sets of carriages onopposite suleb
of the boat are united bv cross-bars F G, so
that by taking Liold of one of said cross- l)ar%
and pushing or puiling thereon both sets of
carriages will simultaneously be moved either
forward or backward, as may be desired.
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One of the bars, G, that joins the two sets of yo

carriages coustitntes the means of supporting
the elevator-leg H. This elevator-leg H con-
sists, as far as its body'is concerned, of two
face or cheek pieces, a @, between which are
hung the shafts of the upper and lower rollers,
b, around whieh are passed theendlesschains
d d that carry the buckets e e. The shaftsb D
have sunitable notehed or toothed disks for
guiding and receiving the chains d, so that Ly
imparting rotary motion to any one of these
shafts the endless chains that carry the buek-
ets will be revolved.

The two chains d d are joined by a net-work,
J, of wire, or equivalent fabrie, so that the con-
tents of the fabrie, especially when the buck-
ets reach the uppercuarved portion of the ele-
vator-leg, will not be dropped into the inner
part of the leg, but will be retained on that
net until the bocket is in position to be emp-
tied into the receiving-chute I.

The buckets thembel\'m are at their outer
edges (I mean the edges that are lowest when
the buckets dip into the hold of the boat A)
made with projecting teeth ¢, that are clearly
indicated in Fig. 3. By these teeth the mat-
ter to be lifted is more or less loosened by the
progressing bucket, and the bucket is not lia-
ble to serape the lower portion of the matter
to be raised tight on the bottom of the boat,
but will loosen it, and enable thereby tlie ncan
bucket to take if up.

The elevator-leg H is slotted vertically or
otherwise, as shown at h in Fig. 2, at the place
where the shaft or rod G passes through it, so
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that by virtue of this slot the whole leg can
either be lifted or lowered at will. There be-
ing such a slot on each side, the elevator-leg
can also be oscillated transversely and inclined
in the lateral direction into any desired posi-
tion, This enables the attendants to bring
the lower part of the elevator-leg into contact
laterally with any part of the boat or ground
from which the substance is to be lifted.

Downwardly-projecting teeth ¢ are attached
to the lower end of the elevator-leg, on each
side of its cheeks, which teeth are clearly
shown in Tig. 2, and which serve, when the
elevator-leg is lowered, to enter into the mat-
ter or material to be lifted, and prevent the
coal or other material frominjaring the buek-
ets, whereas if there were no such teeth ¢ the
elevator-leg would not be lowered as far into
the eoal or othier substance as it can when the
teeth are provided.

In order to move the endless belt, a crank
or set of cranks can be attached to either one
of the shafts 7, over which the chains d are
passed, and rotary motion may be imparted
to such shaft by manual labor; but I pre-
fer to attach a small-power engine, J, which
is indicated in Tig. 2, to the elevator-leg, be-
tween its cheeks a, and connect the piston-rod
of said engine with the lower shaft of the end-
less belt or apron, so as to cause said engiue
to revolve said shaft, and thereby the chains
and move thebuckets. Theengine, beingrig-
idly attached to the elevator-leg, will always
be in the proper relative position to the shaft
to be driven, and may be connected to itsboil-
er by elastic pipe, if desired. I prefertohave
two such engines or steam-cylinders J, one on
each cheek a, and so set that when the piston
of one has finished its stroke that of the other
will be nearthe middleof itsstroke, thusavoid-
ing any stoppage of the buckets by reason of
a dead-center. '

As a precaution against accident or stop-
page of the apparatus in case one ot the chains
d should break, I attach the buckets ¢ also to
another set of chains, [, which also passaround
the rollers or shafts b, but which in the ordi-
nary operation of the apparatas are not used,
but follow idly along the motion of the other
clhiains; but if one of the chains d should
break, or if they both should break, thechain
I will take up the load and retain the buckets
in the proper operative position and continune
to hold the whole apparatus in operation, if
desired.

To the outer and inner faces of the elevator-
leg, where otherwise the buckets would be ex-
posed to view, I fasten by means of hooksaund
eyes m, or by any other analogous means, cov-
ersor caps L and M, which are hollowed on
their inner sides to allow the buckets to pass,
and whieh protect the buckets against rain and
snow, and also prevent the contents of the
buckets froin being lost by falling over the
ends thereof. The inner cover, M, also serves
the purpose of preventing the chains from sag-

- ging and the buckets with them, especially in

case the elevator-leg is placed into a more or
less horizontal position. These caps also pro-
tect the engines that are placed between the
cheeks of the elevator-leg from dirt, &e.

The chute I, into which the elevator dis-
charges the lifted load, should be connected
in suitable manner to the upper part.of the
elevator-leg, and reaches over the framing B
to the place into which the load is to be de-
posited. If this load is to be discharged into
the hold of a vessel, the chute should lead into
telescopic tubes N, (indicated in Fig. 3,) so that
the grain ‘or coal can be by these telescopic
tubes led into any part of the vessel, or be-
tween anysuitabledecks, withoutrequiring ad-
justment or attention further than to properly
adjust the length of the telescopic tubing and
direct it into the necessary hatch.

In order to move the elevator-leg length-
wise—that is, parallel to the direction of the
rails C—I connect the two ends of a chain or
rope, O, with the framing I, and pass said
rope around friction-rollers =, so that by re-
volving any one of these friction-rollers the en-
tire framing D E ¥ G, and with it the eleva‘or-
leg, will be moved toward the desired end of
the frame B.

For moving the elevator-leg laterally—that
is to say, on the supporting shaft or rod G—
its twosides are connected with ropes or chaius
P, that pass over friction-rollers o and thence
over winding-shafts p, so that by turning one
of these shafts by a erank-handle the necessary
lateral motion of the elevator-leg will be ob-
tained.

For oscillating the elevator-leg longitudi-
nally its lower part is connected to the ends
of a rope, R, that passes over drums », which
hang in laterally-movable frames S. By re-
volving one of these drums r the fastened ends
of the rope or chains IR will be moved so asto
swing the lower part of the elevator-leg in
either direction desired.

For maintaining the eléevator-leg properly
balanced in either direction I fasten to it ropes
or chains T, which pass over friction-rollers s
thathang inalaterally-sliding frame, U, which
is supported on the rod I, the ropes or chains
T carrying weights V at their lower ends, as
clearly shown in Tig. 2; but, in addition to
these counterbalancing-weights V, springs V?
can be applied to the elevator-leg above and
below the shaft or rod G, as shown in Fig. 2.

It will be readily perceived from the forego-
ing description that the elevator-leg, if moved
laterally on the rod G, would distort its con-
nections, above described, with the laterally-
adjustable frames Sand U. Hence it is neces-
sary to have these frames S and U join in any
lateral motion of the elevator-leg. In Fig. 1

is clearly shown how this is done—namely, by
passing ropes W, that extend from the ends of
these laterally-sliding frames 8 and U, around
the same drums or shafts p over which the
ropes or chains P that control the lateral mo-
tion of the elevator-leg are passed, as already
stated. Then, by tarning either drum p, the
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elevator-leg will be moved laterally, as stated;
but to the same ratio said sliding frames or
carriers S and U will also be moved laterally.

I claim—

1. In an elevator-leg, the combination of the
elevator-chains d d, having buckets ¢ ¢, with
the reticulated filling f between said chains,
substantially as deseribed.

2. In an elevator having an endless belt or
carrier with buckets thereon, the buckets made
with projecting teeth ¢, substantially as herein
shown and described. '

3. The elevator-leg made with upright slots
%, through which passes the suspending-bar G
of the supporting-frame, substantially as and
for the purpose specified.

4. The vertically - adjustable elevator - leg
made with downwardly-projecting teeth 4, sub-
stantially as herein shown and described.

5. In an elevator, the combination of the ele-
vator-leg with one or more engines, J, rigidly
attached thereto, substantially as specified.

6. In an elevator, the combination of the ele-
vator-leg with the chains d, carrying the buck-
ets, and with additional chains, I, that pass
around the shafts of the elevator-leg and are
united to the buckets, substantially as and for
the purpose described. :

7. The combination of the elevator-leg with
the removable caps or covers L M, substan-
tially as specified.

8, The combination of the elevator-leg with
the longitudinally-movable carringe D B F G,

and with the rope or chain O passing over the
rollers n, substantially as and for the purpose
described.

9. The combination of the elevator-leg with
the shaft or supporting-bar G, and with-the
chains or ropes P, friction-rollers o, and wind.-
ing-shafts p, substantially as described.

10. The combination of the elevator-leg with
the rope or chain R, having its ends fastened
thereto, and with the drams #, around which
said rope or chain passes, substantially as de-
seribed. .

11. The combination'of the elevator-leg with
the ropes or chains R, having their ends fast-
ened to it,and with the drums+ and laterally-
sliding frames S, substantially as specified.

12. The adjustable elevator-leg, combined
with the balancing weight or weights V and
laterally-movable framing U, substantially as
described. ) .

13. The elevator-leg, combined with the bal-
ancing-springs V2, above and below its sup-
porting-shaft G, substantially as specified.

14. The combination of the movable eleva-
tor-leg with the laterally-movable frames S
and U, and with the ropes P W and winding-
drums p, all for operation substantially as
specified.

ALFRED D. FOX.

Witnesses:
WiLLY G. E. SCHULTZ,
- JAMES TURK.
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