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UNITED STATES PATENT OFFICE. 

SAMUEL H. BRAD FORD, OF SAN DUSKY, OHIO. 

APPARATUS FOR LOADNG VESSELS. 

SPECIFICATION forming part of Letters Patent No. 619,128, dated February 7, 1899. 
Application filed May 4, 1898, Serial No. 679,676. (No model.) 

To all tufton, it Gulf CO7 ce.77: 
Beit known that I, SAMUEL H. BRADFORD, hopper. 

residing in Sandusky, in the county of Erie 
and State of Ohio, have invented an Improved 
Apparatus for Loading Wessels, of which the 
following is a full specification. 
My improved apparatus is designed for de 

livering coal, ore, grain, or other commodities 
of like character into the holds of vessels or 
into other receptacles. The main portion of 
the apparatus comprises a frame arranged 
horizontally, or approximately so, and hinged 
and supported on a suitable base-frame and 
an endless traveling carrier arranged in such 
horizontal frame and running on drums and 
rollers. Such carrier transfers the coal, ore, 
or grain from a chute or other means of de 
livery into a hopper, which delivers at any 
point on an arc or circle as required for trim 
ming the vessel. The carrier-frame ishinged 
to and supported by vertical standards, which 
are in turn hinged to the base-frame in such 
manner that they may be adjusted-that is, 
lowered or raised in a vertical plane-for the 
purpose parallel to each other of adjusting 
the carrier to accommodate it to different ele 
vations of the vessel alongside the dock or ac 
cording to the depth of the hold thereof or 
according to the height of the cargo as deliv 
ered into the latter. The delivery apparatus 
proper is mounted upon a rotatable base 
frame, so that the same may be swung hori 
Zontally at any angle required to enable the 
delivery to be conveniently effected. Such 
rotatable base-frame is itself mounted upon a 
truck or wheeled frame, which is adapted to 
run on rails laid along the edge or parallel to 
the dock or wharf, so that the entire appa 
ratus may be easily and quickly shifted from 
one point to another along the dock to enable 
it to be used for delivering coal, &c., from a 
chute or other point of discharge into a ves 
sel moored opposite. 
In the accompanying drawings, Figure 1 is 

a side elevation of my improved apparatus. 
Fig. 2 is a perspective view of the means for 
locking the adjustable standard of the carrier 
frame. Fig. 3 is an end view, part being in 
section, of the apparatus. Fig. 4 is in part a 
vertical section and in part a side view of a 

portion of the apparatus which includes the 
Fig. 5 is a detail section illustrating 

the means for adjusting the tension of the 
endless carrier. Fig. 6 is a cross-section. On 
the line 6 6 of Fig. 4. Fig. 7 is a horizontal 
section of a portion of the apparatus. Fig. 8 
is a detail perspective view illustrating the 
means for adjusting the standards to the car 
rier-frame at different angles. Figs. 9, 10, 11, 
and 12 are different views of buckets orhinged 
sections forming part of the endless carrier, 
which views will be hereinafter more specif 
ically referred to. 

Referring now particularly to Figs. I and 
7, a wheeled truck 1 is shown arranged and 
adapted to run on rails a laid upon a wharf 
or dock X, and upon the same is mounted a 
square frame 2, provided with flanged wheels 
3, which run upon a circular track 4, Secured 
upon the aforesaid truck 1. Such base-frame 
2 supports the delivery apparatus proper, 
which will now be described. 
The body or main portion of the carrier is 

constructed of a rigid iron frame, whose chief 
components are two parallel I-beams 5, (see 
Fig. 3,) which are suitably trussed, as shown 
in Fig. 1, and upon said beams 5 are secured 
brackets 6, Fig. 3, which support side guides 
7, whose lower edges lie close to the upper 
run or surface of the endless carrier. The 
latter is mounted on two drums 8 and 9, which 
are arranged horizontally at the respective 
ends of the beams or frame 5, and the upper 
run or surface of the carrier is supported and 
travels upon a series of rollers 10, which are 
journaled in the beams 5 and arranged par 
allel therein, as will be readily understood. 
The carrier proper is composed of chains 11, 
or a series of links jointed together, (see Fig. 
4,) and of a series of buckets or sections 12, 
which are pivoted to and between the said 
chains 11 and are adapted to swing from their 
pivots, so as to assume a vertical or pendent 
position, as shown in Figs. 1 and 4, whereby 
they are adapted to pass around the drums 
and to discharge into the hopper in the re 
quired manner. My preferred form of bucket 
or hinged section 12 is provided with scarfed 
or beveled side edges, as shown best in Fig. 
9, whereby they are adapted to form a smooth 
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lap-joint when in working position on the up 
per side or run of the carrier. (See Fig. 4.) 
This form of joint allows no space for entry 
of particles of coal or ore or kernels of grain, 
since the sections 12 form at all times a close 
joint while the coal or other commodity is be 
ing carried thereby. The form of section 
shown in Fig. 9 has a plane or flat upper sur 
face which particularly adapts it for use in 
delivering certain articles or commodities; 
but I may employ the form of section 12, 
(shown in Figs. 10 and 11,) whose upper sur 
face is concaved or dished. This form is par 
ticularly adapted for carrying fine coal, and 
I provide the section with a series of projec 
tions 13, which I term “clearance - teeth.’ 
The said teeth are right-angular in form and 
riveted to the section 12 along the middle 
longitudinal line. They serve to prevent the 
fine coal from becoming packed or practically 
immovable on the carrier between the side 
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guides 7. 
IshowinFig. 12 a modified form of bucket or 

hinged Section 14, the same having rabbeted 
edges instead of scarfed or beveled ones, as 
before described. This form of section is 
pivoted and arranged between the chains 11 
of the carrier in the same manner as the sec 
tions 12, already described. 
The entire carrier-frame is hinged on a 

shaft 15, (see Figs. 1 and 3,) which is sup 
ported in Suitable bearings horizontally, said 
bearings being suitable attachments of two 
standards 16, which are arranged opposite. 
and parallel to each other and stand nor 
mally vertical, as shown in Fig. 1. The said 
standards are constructed of rolled I-beams 
or of other form of angle-iron combining 
strength and lightness in the required de 
gree. They are pivoted and supported at 
their lower ends upon a transverse shaft 17, 
which is journaled in brackets 18, secured 
upon the rotatable base-frame 2. Another 
set of similar standards 19 are pivoted upon 
the same base-frame 2 and preferably by 
short or stub shafts 20, having their bearings 
in brackets 21. It will thus be understood 
that there are four standards 1616 and 1919, 
the two sets being arranged at opposite points 
on the circle of the aforesaid base-frame 2. 
The carrier-frame is pivoted upon and swings 
from the standards 16, while the other stand 
ards 19 serve as means of support for the 
body or free end of the carrier, there being 
suitable means of connection between the car 
rier-frame and said standards, as will be pres 
ently described, for the purpose of adjusting 

The shaft 17, to 
which the standards 16 are pivoted, serves as 
a drive-shaft for the endless carrier. For 
this purpose it is provided on one of its outer 
ends with a smallsprocket-wheel22. (See Fig. 
3.) A larger sprocket-wheel23 is mounted on 
the corresponding end of the counter-shaft 15. 
whose druim 8 drives the carrier. Rotation 
is imparted to the shaft 17 by means of a 

suitable motor, (not shown,) which will in 
practice be arranged between the standards 
16 and 19 on the frame 2. 
the drive-shaft 17 will rotate the counter 
shaft 15 and its drum 8 at a slower speed in 
direction of the arrow, Fig. 1, and that there 
by the carrier proper will be caused to travel, 
so as to deliver coal or ore received from the 
chute at its free end into the hopper 24, which 
is suspended from the extended ends of the 
beams 5 by means of rods 25, as shown best 
in Fig. 4. 
For the purpose of adjusting the standards 

16 and 19 in vertical planes, as required to 
support the carrier proper at different eleva 
tions, Iemploy the following-described means: 
Referring to Figs. 1 and 8, it will be seen 
that the standard 16 is provided with a seg 
ment-rack 26 and that a pinion 27 meshes 
there with and is fixed on a stub-shaft 28, which 
is journaled in the bracket 18, secured on the 
frame 2 and adapted for application of a 
crank-lever for rotating it. By this means 
the standards 16 and 19 may be adjusted as 
required. The means for locking the stand 
ards in any adjustment are shown best in 
Figs. 1 and 3, and consist of vertically-slid 
able pawls 29, movable in guides on said 
standard 16 and adapted to engage the rack 
26 and toothed segmental levers 30, which en 
gage racks on brackets secured to the frame 
2, formed on the pawls 29, and are pivoted to 
the adjacent standards. One of such lock 
ing-pawls 29 is provided for each standard, 
and each pair of pawls is connected by a trans 
verse bar 31, so that both pawls may be oper 
ated simultaneously. As shown, such bar 
connects the outer ends of said levers, and 
in the case of the levers applied to the stand 
ards 19 their arms are arranged at an obtuse 
angle to avoid contact of the bar 31 with the 
carrier-sections. . It will be perceived that by 
pulling downward on the rods 31 the levers 
30 will raise the pawls 29, and thereby unlock 
the standards, so that they may be shifted 
from one position to another. Upon releas 
ing said rods 31 the pawls 29 drop by gravity 
and reéngage the racks 26. To operate the 
carrier for depressing or elevating it by means 
of the pivoted standards, three men are re 
quired, one for rotating the crank-shaft 28 
and one for operating each set of pawls 29. 
The means for elevating or lowering the 

free end of the carrier proper consist of a 
block and tackle 32 and a windlass 33, as 
shown in Fig. 1. One of the pulley-blocks is 
suspended from the upper end of the stand 
ard 19 and the other is connected with a car 
rier-beam 5, while the windlass-shaft is ar 
ranged in bearings on the lower portions of 
the standard. One such block and tackle 
is arranged on each side of the carrier proper. 
The operation is obvious, and it is apparent 
that a suitable locking device-say a pawl 
will be applied to the windlass in the usual 
Way. 

It is apparent that 
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- As a means for preserving the tension of 
the endless carrier, and thus compensating 
for wear, &c., I employ an adjusting-screw 
33, (see Fig. 5,) which acts against the bracket 
34, in which the shaft 35 of the drum 9 has its 
bearings, Such bracket 34 is slidably con 
nected with the base-flanges of the I-beams 
5 by means of screw -bolts 36, which pass 
through slots 37. By rotating the screw 33 
the bracket 34 will be adjusted as required. 
The lower portion of the hopper is com 

posed of two parts 24° and 24. The upper 
section 24 is connected with the body or hop 
per proper 24, so as to rotate thereon. For 
this purpose the part 24 is provided with a 
circular flange 38, whose outer edge has a 
raised rim which constitutes a track whereon 
grooved rollers 39 are supported and run, as 
shown in Fig. 4. The said rollers are jour 
naled on shafts projecting inward from an 
gular brackets 40, attached to the upper hop 
per-section 24. The lower section 24 is 
hinged at 41 to the section 24 and is thus 
adapted to be swung laterally at different an 
gles, as shown by dotted lines, Fig. 4. It will 
be seen that the funnel portion of the hopper 
is suspended directly beneath the outer end 
of the endless carrier, so that coal, ore, &c., 
will be delivered directly into it when dis 
charged from the carrier, and it will be fur 
ther seen that by rotating the section 24 of 
the hopper upon the fixed section 24 the noz 
zle or spout 24 may be directed, as required, 
to deposit the coal at any point within the ra 
dius of discharge, as is required for trimming 
ship. The means for rotating the lower sec 
tion 24" may be a lever or bar or other means 
suitable for the purpose, the same being de 
tachably connected with the section-say in 
the manner of a lever with a ship's capstan. 
The point of rotatable connection between 
the sections 24 and 24 is in practice some 
what above the deck of the vessel to be loaded, 
and the parts 24' and 24'project down through 
the hatch, as indicated in Fig. 1. 
From the foregoing description it will be 

Seen that the entire apparatus may be trans 
ported on the rails a to any point along the 
wharf or dock where delivery into a vessel 
lying alongside the latter may be required 
and that by rotating the base-frame 2 upon 
the truck 1 the carrier proper may be adjusted 
at any angle required to enable the hopper to 
be projected into a particular hatch. It is 
further apparent that the carrier proper may 
be lowered bodily by inclining the standards 
16 and 19, as before described, so that the 
hopper may be adjusted higher or lower, as 
required by the elevation of the deck of the 
vessel or other conditions. It will be also 
seen that by means of the block and tackle 
and Windlass connected with the standards 19 
the carrier proper may be swung on the coun 
ter-shaft. 15, and thus further adjusted ac 
cording to conditions. In other words, the 
carrier proper may be adjusted in such man 

ner as to remain horizontally, as shown in Fig. 
1, or it may be adjusted at an inclination 
relatively to the point 15, as will be readily 
understood. 
The apparatus forms a means for deliver 

ing coal, ore, &c., rapidly and economically 
and enables a cargo to be supplied in a very 
short time. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. An apparatus for delivering coal &c. com 
prising the horizontal rotatable base, two pairs 
or sets of straight posts pivoted at the corners 
of said base, to swing together in vertical 
planes, said pairs being capable of separate 
adjustment, and adapted to be held parallel 
to each other, the endless carrier-frame hinged 
between one set of such uprights, means at 
tached to the other set for adjustably sup 
porting the free end of the carrier-frame, and 
means secured rigidly on the aforesaid base, 
adjacent to each set of uprights, and coacting 
with the latter for holding each set fixed in 
any adjustment, as shown and described. 

2. An improved apparatus for delivering 
coal &c. comprising standards pivoted to a 
base-frame, a carrier-frame hinged to and Sup 
ported upon said standards and means for ad 
justing and locking the standards in different 
inclinations substantially as shown and de 
scribed. 

3. An improved apparatus for delivering 
coal, &c. comprising standards which are piv 
oted upon a base-frame, brackets having seg 
mental racks, pinions journaled on the stand 
ards and adapted to engage Said racks, means 
for rotating said pinions, a carrier-frame at 
tached to the standards and an endless car 
rier arranged therein substantially as shown 
and described. 

4. An improved apparatus for delivering 
coal, &c. comprising standards hinged to a 
base-frame, a carrier-frame hinged to said 
standards, fixed brackets having segmental 
racks slidable pawls adapted to engage such 
racks and means for disengaging said pawls 
simultaneously, also means for rotating the 
said pinions substantially as shown and de 
scribed. 

5. An improved apparatus for delivering 
coal, &c. comprising a horizontal base, two 
sets of adjustable standards or uprights piv 
oted to said base, the carrier-frame pivoted 
on the rear set of standards near their upper 
ends, and a block and tackle connecting the 
free end of the carrier-frame with the other 
or front set of standards, and a windlass ar 
ranged on the latter for use in adjusting the 
carrier vertically, and means for locking and 
holding the members of each set of standards 
in the same position, parallel to the corre 
sponding members of the other set, as shown 
and described. 

6. In an apparatus of the character de 
scribed an endless carrier composed of parala 
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lel chains and a series of buckets or sections which are dished or concaved on their work 
which are pivoted to opposite links of the ling surface and provided with clearance-teeth 
chains and thus adapted to swing free in the substantially as shown and described. 
manner described and provided with beveled S. H. BRADFORD. 

5 side edges as shown and described. Witnesses: 
7. In an apparatus of the character de- AMOS W. HART, 

scribed, the endless carrier having buckets SOLON C. KEMON. 

  


