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UNITED STATES PATENT OFFICE.

BENJAMIN ARNOLD, OF EAST GREENWICH, RHODE ISLAND.

ENDLESS-CHAIN ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 465,318, dated December 15, 1891.
Application filed August 10,1891, Serial No, 402,199, (No model.)

To all whom it may concern:

Be itknown that I, BENJAMIN ARNOLD, of
East Greenwich, in the county of Kent and
State of Rhode Island, have invented certain

new and useful Improvements in Endless-:

Chain Elevators;and Idohereby declare that
the following is a full, clear, and exact de-
scription thereof, reference being had to the
accompanying drawings, and to the lettersof
reference marked thereon, which form a part
of this specification. :

These improvements relate to that class of
elevators called “endless-chain” elevators
using endless chains with buckets for the pur-
pose of raising coal, grain, sand, and other
commodities, and is inténded in this case for
use in transferring such merchandise from
one vessel to another or to cars, or for stor-
age in buildings constructed for that pur-
pose. It has been found necessary in eleva-
tors of this class when used for unloading
vessels, to provide for the difference in the
height of the vessel with regard to the ele-

vator and its motive power caused by the rise’

and fall of the tide, and the change in the
level of the coal, grain, &ec., to be raised, as
the unloading of the vessel progresses.

The main object of these improvements is
to make provision for these changes in such
a manner as to dispense witha large portion
of the weight necessary to be raised and han-
dled in-the nsual form of this class of ele-
vators in accommodating them to these
changes in position. It is also designed to
simplify the construction and lessen the power
required to operate the elevator by avoiding
the raising of the coal, grain, &e., abovea cer-
tain fixed point, whatever the depth may be
from which it is taken to be elevated. It is
illustrated in the accompanying drawings.

Figure 1shows a side elevation of the ele-

vator, wharf-engine to furnish the power,and:

a part of a coal-barge in section. Fig. 21s a
front elevation, with the lower end of the
movable frame resting on the wharf, asshown
in broken line in Fig. 1. TFig.3shows aback
elevation taken just back of the main up-
right A of the frame-work, with the movable
frame in the same position as in Fig. 2.

The stationary parts of the elevator con-
sist of two side frames A, like the one shown

.in Fig. 1, connected together by means of

L

beams, and a platform near the top upon
which the commodity raised is to be deliv-
ered.  Three horizontal shafts e I m are
placed across from one frame to !;he other at
the top and held in suitable bearings on each
frame. Each of these shafts has two wheels
secured toit. The wheels C C on the shaft
e,and the wheels C’ ¢/ on the shaft m sup-
port the greater part of the weight of the
chains and buckets attached tothem,and the
wheels C have also the load in the bucket to
support when in operation. . .

B is a movable frame made in two side
parts connected together by suitable cross
beams or bars to form a solid frame. Itmay
be constructed of wood, forlight grain-elevat-
ing, or of T-iron, as it is represented, for
coal, &e. It has bearings attached to .both
side parts at their lower ends to recelve a
horizontal eross-shaft, upon which the wheels
H are made fast, around which the chains
and their buckets pass in taking up the coal
or grain. ~The wheels J are held on another
horizontal cross-shaft having bearings on the
upper end of the frame B.

D is an extension of the frame B, made
lighter and preferably in two parts on ea.e_h
side to form channels between them for guid-
ing-bloeks @, on which its upper part rests,

and connected together at the top for mutnal

support, as most of the load comes on the
front bars. The guiding-blocks o are made
fast to the bearings of the shaft e, making
that shaft the center of motion on which the
whole movable frame swings.

A horizontal driving-shaft V is held in bear-
ings, one on each of the main uprig}}tso{f ’oh.e
frame A, and has a wheel L, by which it is
turned, secured on .one end outside of the
bearing, and two chain-wheels F I, made fast
onit between the bearings, to carry the chains
and buckets which pass around those wheels
in going down empty. ,

The wheels C, ¢/, G, H, and J may be sim-
ply pulleys, around which the chains b pass;
but the driving-wheels F, ¥, and L are con-
structed so as to either drive the chains pass-
ing over them, as in the case of the wheels F,
or made to be driven by a chain y from the
engine, as wheel L is, and they may be either
sprocket-wheels or wildcat-wheels used for
working chain cables. Two endless chains b
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b,having a series of buckets d d placed across
from one chain to the other and properly se-
cured to both,are used to convey the coal or
grain, &e. :

The course of the chains and buckets is
from the driving-wheels F- F, which move
them up over the wheels J, then down around

, the wheels H, where the buckets fill them-
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selves, thence up with theircontents over the
wheels C, and down under the wheel G, which
depresses them and causes the buckets to be
tipped over between the wheels C and G suf-
ficiently to discharge their contents into the
chute below them, then up over the wheel C’,
which istor the purpose of carrying the chains
and empty buckets far enough back from the
chain of full buckets in front to admit of the
chute being placed between the ascending and
descending chains and buckets, and down
empty to the driving-wheels F Fagain. The
coal, grain, &e., is carried from the barge K
by the buckets d, which automatically fill
themselvesin passing down around the wheels
H up over the wheels C, and as they pass
down on the back of wheels C to go under the
wheels G they are inclined sufficiently to in-
sure their contents béing discharged through
the intervals between the buckets into the
chute E, placed under the wheels C G (7, be-
tween the ascending and descending portions
of the chain b, and by the chute are conveyed
out one side from between the chains down
into cars or other receptacle provided to re-
ceive them. The chain and empty buckets
then pass up over the wheels C/,down under
thedriving-wheels F, up over the wheels J,and
down to the wheels H again. ~

The object of the movable frame B is to al-
low the lower wheels H, with the chains and
buckets, to be let down to the depth necessary
to reach the coal, grain, &e., in the vessel,
which, as before stated, may, by reason of the
tide, &e., be more or less below the level of
the elevator-base. .

The mechanism for lowering -and raising
the frame B and also for pushing it out from
the wharf and drawing it in again consists of

a horizontal shaft, held in suitable bearings

secured to the uprights of the frame A and
having a worm gear-wheel ¢ fastened on it.
A short shaftwis placed in a bearing attached
to the frame A, at right angles to the shaft ¢
and at such a distance from it that a worm ¢
on the end of the shaft w will engage with
the worm-gear ¢ on the shaft £ and operate it
when turned. An arm 7n is secured at one
end to this shaftfand connected to the frame
B by a pivot p, made fast in that frame. This
pivot p slides in a slot » in the arm #, and is
moved therein by a pair of toggle-levers jj,
the outer end of the pair being held on the
pivot p and the inner end of the pair is held
loose on the shaft 7. . The other two ends of
the levers j are pivoted to a nut 2, which: has

‘a screw-thread made init fitting onto a screw

0, held in a bearing placed transversely on
the arm n. The arrangement is such that

465,313 .

upon turning the screw o, 8o as to draw the
nut:down toward the arm n,the toggle-levers
J 7 will be straightened and the pivot p with
the frame B will be pushed out toward the
end of the arm, and, vice versa, upon turning
the screw o in the other direction the pivot
and frame B will be drawn in toward the
frame' A. ‘ '

The operation of the mechanism that raises-

and-lowers the frame B is this: Supposingthe
position of the frame to beas shown by broken
lines in Tig. 1—that is, with its lower end
resting on the wharf—by turning the crank 2
in the direction of the arrow, Fig. 3;the wormn
g willturn the worm-gear cover, so as to throw
the arm n out from the frame A, which will
carry the frame B out with it, and also let it
down as it proceeds and bring it to the posi-
tion shown by the full lines in Fig. 1. Fuar-
ther adjustment in orout from the wharf can
be made, as before described, by means of the
screw 0 and toggles 5. In an elevator forlight
work one arm n may be sufficient; but for
heavy work two such arms, one for-each side
of the frame B, will be required, with the
toggles and mechanism to operate them, as
desceribed. It will be readily seen that when
the frame Bislowered from the position shown
in broken lines in Fig.1 to the position shown
in full lines in the same figure, the length
of extra chain required to lengthen the bight
around the wheels H will be supplied from
the chains where they pass over the wheels J,
which, as they descend with the frame B, vylll
release an equal portion of the chains passing
over them, and when the frame B is raised
the wheels J will take up the slack of the
chains released by the rising of the wheels H
and thus keep them at proper tension in all
positions, avoiding the necessity for carrying
the chains and buckets at the top far above
the point of delivery when the frame is raised
by reason of the tide, &e.

In endless-chain elevators of the usual con-
struction, of which United States Patents Nos.
362,571 and 433,762 are fair examples, the
whole weight of the chains and buckets is
added to that of the frames carrying them,
and this gross weight has to be raised or
moved in making changes to accommodate
the apparatus to the height of the tide, &e.,
and to this weight is to be added the weight
of coal, &e., in the buckets when the changes
occur while unloading a vessel, as they usunally
do, making a weight of from twelve to fifteen
tons in some cases to be handled; but in this
elevator the weight of the greater part of the
chains, buckets,and allthe loadin the buckets
is supported by the wheels Cand the station-
ary frame A,leaving only the weight of the
frame B, which can be made much lighter, as
it has less to support and the weight of less
than one-half of the chains and empty buck-
ets, which is a decrease of over one-half the
weight to be raised and handled in keeping
the lower end of the elevator at the proper
height. The point of delivery of the load:
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raised is always the same, likewise the place
for the application of power to operate the
elevator, which makes the apparatus much

simpler to construct and requiring much less -

power to operate.

Havingthusdescribed the construction and
operation of my improvements, I claim as my
invention—

1. In an endless-chain elevator, the mov-
able frame B, having guide-bars at its upper
end supported by the stationary frame-work
A and having the wheels H and J, mounted
thereon, substantially as deseribed, in combi-
nation with the wheels C, chains , buckets d,
and means for moving said frame B, substan-
tially as herein set forth.

2. In an endless-chain elevator having a
movable frame for adjustment, the combina-
tion of the shaft {, worm gear-wheel ¢, worm
g, shaft w,slotted arm n,and stud p, engaging
therein with said movable frame B, and sta-
tionary frame A, substantially as set forth.

3. In an elevator of the kind described, the

combination of the toggle j, screw o,nut ¢, with
the arm 7, stud p, wheel ¢, worm g, movable
frame B, and stationary frame A, substan-
tially as speclﬁed
4. The combination of the three sets of
wheels C G ¢’ and chute E, located between
the ascending and descendmw runs of the
chains, with “the chains b, buckets d, and
frames A and B, substa,ntlally as descrlbed
5. Inan endless chain elevator, a movable
frame having thereon two sets ot wheels to
carry endless chams with buckets, said wheels
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being located in two bights of sald chains to .

take up in one bight whlle releasing said
chains in the other blo‘ht Subqtantlally as de-
seribed, in combm‘ttlon with said chains,
bneke’os and means for operating them and
said movable frame.

BENJ. ARNOLD

Witnesses:
Lizzie P. Kipp,
S. L. LEETE.,
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