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To old, whom, it may conce7n 
Be it known that I, CHARLES P. DOLE, a 

citizen of the United States, residing at Du 
luth, in the county of St. Louis and State of 
Minnesota, have invented certain new and 
useful Improvements in Clam-Shell Hoisting 
or Dredging Apparatus; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 

MIy invention relates to improvements in 
clam-shell dredging or hoisting and convey 
ing buckets, and has particular relation to 
such buckets as are automatic in their oper 
ations and are designed for hoisting and con 
veying coal from the dock or vessel to cars, 
pockets, carts, or the like into which said 
coal is to be loaded. 
The invention consists of the combination, 

with a suitable frame, of clam-shells pivoted 
thereon, a fixed rotatable drum mounted in 
said frame, an operating-chain adapted to 
be wound about said drum and connected to 
the hoisting-rope, and means for connecting 
said drum with the clam-shells whereby the 
latter are closed by the rotation of the same 
by the hoisting-chain. 

It also consists of certain other novel con 
structions, combinations, and arrangements 
of parts, all of which will be hereinafter more 
particularly set forth and claimed. 
In the accompanying drawings, forming 

part of this specification, Figure 1 represents 
a side elevation of the apparatus embodying 
my invention, the clam-shells being shown 
in their closed position. Fig. 2 represents a 
similar view with the clam-shells open. Fig. 
3 represents an end elevation of said appa 
ratus with the clam-shells closed. Fig. 4 
represents a similar elevation taken from 
the opposite end. Fig. 5 represents a central 
vertical section through my said apparatus, 
and Fig. 6 represents a detail side elevation 
of a modified construction of spring-catch for 
holding the pawl d' out of the hook-passage. 
A in the drawings represents the frame of 

my apparatus; BB", the clam-shells, pivoted 
to the same; C, the winding-drum, and D the 
hoisting-sheave. 

The frame A is preferably pyramidical in 
form and is provided at its apex with a cast 
ing Cl, having an approximately round pas 
sage or guide way a formed therein for the 
passage of an operating-chain d. The wind 
ing-drum C is journaled in the frame A and 
has its shaft c, to which it is rigidly secured, 
extended to each side of the frame to form 
winding-drums c' for chains c, which are 
connected on the respective sides of the frame 
to links bb, which are pivoted together and 
to the clam-shells B B'. These shells B B' 
are pivoted to the frame A and when together 
form a semicylindrical receptacle closed at 
both ends. They are each pivoted to the re 
spective ends of the frame A and are pro 
vided, respectively, with upwardly-curved 
lips or extensions b' b', that serve to retain 
the coal on each side as the shells are being 
closed. 
The operating-chain d has one end attached 

to an eye d', formed in the end of a hook d, 
which is pivoted to the sheave-casing d, the 
chain passing downward through the passage 
C and over a guide-roller a, journaled in 
suitable lugs Ction the frame A. The office 
of this roller is to guide the chain in a vertical 
direction and prevent it from binding and 
scraping against the sides of the passage a' 
when under strain. 
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The Winding-drum is provided upon the . 
side of one of the flanges near the periphery 
with a short segmental rack c. When the 
chain d is fully unwound from the drum, this 
rack is engaged by a pawl c, pivoted to the 
frame and provided with a spring c, that 
bears upon the top of one of the shells and 
thus keeps the pawl normally in engagement 
with said rack. The said pawl is disengaged 
from said rack to allow the drum to revolve 
backward, the chains c to unwind, and the 
clam-shells Open to discharge their load by 
a chain c', that connects said pawl with a 
bell-crank lever c', mounted on a horizontal 
shaft c, which is journaled in the frame. 
This shaft c is provided at each end with a 
trip-lever c, said levers being adapted to be 
engaged by any suitable trip located above 
the dump and thus raise the pawl through 
the aforesaid devices and permit the shells 
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to open because of the gravity of the load 
within them. The outer end of the bell-crank 
lever c is connected to a projection b on one 
of the shells by a chain c. and spring c. 
This construction is to counterbalance the 
weight of the levers c' and permit the chain 
c to remain loose when the shells are closed 
and the pawl engaging the rack on the drum. 
When the hook di passes down into the 

passage a', it is engaged by a pawl d", which 
is mounted on a shaft d, and said hook is 
thus secured in said passage. The shaft d 
is provided at one end with a short lever d, 
that is engaged by a flat spring d", secured to 
the frame A. The action of this spring and 
lever is to hold the pawl di normally project 
ing into the passage Cl', through a slot formed 
in the wall of the same, so as to be engaged 
by the ascending hook. The opposite end of 
the shaft d is provided with a lever d, which 
has an enlarged segmental end that acts as a 
catch by its engagement with a spring-actu 
ated sliding bolt d'. This bolt is connected 
by a chain and spring f and f', respectively, 
with one of the shells, so that the bolt is al 
ternately drawn and shot by the movement 
of said shell. The hook d is provided with a 
projection d', that is adapted to press the 
pawl back out of the passage a', as will be 
hereinafter described. 
As shown in Fig. 6, I employ a similar con 

struction of spring-catch which answers the 
same purpose as the sliding bolt d, but in a 
great many instances is preferable to the 
same. In this construction I do away with 
the lever d and sliding bolt d' and provide 
this end of the shaft d with a lever f... This 
lever is engaged by a bar f', which is hinged 
to frame A. A spring f is attached to said 
frame A and bears with its free end against 
the under side of the barf and thus forces 
it up against the lower end of the lever f. 
The chain f is connected to the outer free end 
of the bar f. When the buckets are open, 
the chain f is loose and allows the bar f to 
ascend and firmly hold the lever fin any of 
its adjusted positions. When the bar f is 
pulled down by the closing of the buckets, 
the lever f is freed and allows the shaft d. 
to revolve under the action of the spring d. 

It will be observed that the shell-operating 
chains, &c., are on the outside of the frame 
and also that the winding-drum is fixed in re 
lation to the frame and does not rise and fall, 
and thus allows the shells to be completely 
filled. If the drum were movable, the tend 
ency Would be to throw the buckets open too 
violently because of its additional weight; 
but with the drums stationary, as in the pres 
ent case, the opposite effect is produced, as 
the unwinding of the chains from the station 
alry drum and the Winding up of the hoisting 
chain have a tendency to retard the opening 
of the shells. 

too far or too violently. A suitable hoisting 

Stop or checking chains dare 
secured to said frame and to the clam-shells, respectively, to prevent shells swinging open 

rope D'' is passed about the sheave D and is 
connected to any suitable operating mech 
anism. 
The operation of the apparatus is as fol 

lows: When the descending open shells strike 
the coal or other substance, the lower edges 
of said shells are forced into the same and the 
hook d descends in the passage a' until the 
projection distrikes the pawl d' and presses 
it outward. This operation of the pawl ro 
tates the shaft d and the lever d, carried 
thereby, until the spring - actuated bolt d' 
passes behind one end of the enlarged seg 
mental portion of the leverd. This locks the 
shaft d against a backward rotation and holds 
the pawl d' out of the passage a'. The hoist 
ing-rope D'' is now operated, which results in 
the hook d° passing out of the passage a' and 
carrying the operating-chain d with it. As 
said chain d is unwound from the drum the 
same is rotated and the chains c' wound on 
its shaft c, thus closing the shells upon the 
load. As the drum reaches the limit of its 
rotation the pawl c' engages the rack con 
said drum and prevents any backward rota 
tion of the same. As the shells are closed the 
bolt d' is drawn backward by the chain f, so 
that the lever d is free and permits the shaft 
d to be rotated and the pawl d to be pro 
jected into the passage a' by means of the 
spring d and lever d, as before described. 
The hook dis again lowered in the passage 
a' and engages the pawl d", the chain dpass 
ing through said passage C.' and resting loosely 
upon the top of the load. The rope D'' is now 
operated and raises the clam-shells, with their 
load, upward. When the shells have been 
swung to the desired dumping-point, the trip 
levers c' are engaged by any suitable projec 
tion above the dump and disengage the pawl 
c' from the rack c, as before described, and 
thus permit the drum to rotate and the shells 
to open by the weight of the load within them. 
As the shells open the drum is of course ro 
tated by the unwinding of the chains cand 
the chain d is again wound upon the drum, 
and the apparatus is again ready for the 
above-described operation. 
One important feature of the present inven 

tion is that the shells are closed and the whole 
apparatus lifted and carried by the one oper 
ating-rope from engine to sheave. This is not 
Ordinarily the case, and two or more ropes are 
usually employed to effect the several opera 
tions. 
Having now described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. The combination with a suitable frame, 
of clam-shells pivoted therein, a relatively. 
fixed drum rigidly mounted on a shaft jour 
naled in said frame, a single operating-chain 
adapted to be wound upon said drum and 
Connected to the hoisting-rope, means for con 
necting the hoisting-rope to the frame in 
dependent of the operating - chain, chains 
adapted to be wound about said shaft and 
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586,536 - 3. 

connected directly to links pivoted on the 
shells whereby said shells are opened or closed 
according to the direction of rotation of said 
shaft, substantially as described. 

2. The combination with a suitable frame, 
of clam-shells pivoted thereon, a relatively 
fixed drum rotatably mounted in said frame, 
an Operating-chain adapted to be Woundabout 
said drum, a hoisting-hook connected to said 
chain, a pawl pivoted in said frame and 
adapted to engage said hook, devices for 
locking said pawl in or out of operative po 
sition according to the position of the shells, 
and means for connecting said drum with the 
clam-shells whereby the latter are opened or 
closed by the rotation of the same, substan 
tially as described. 

3. The combination with a suitable frame, 
of clam-shells pivoted thereon, a fixed rota 
table drum mounted in said frame, a pawl for 
engaging said drum, an operating-chain about 
said drum, a hoisting-hook connected to said 
chain, a pawl pivoted in said frame and 
adapted to engage said hook, means connect 
ing Said latter pawl with one of the shells 
whereby when the shell is open the pawl is 
drawn out of the path of the hook, and de 
vices for connecting said drum with the clam 
shells whereby the latter are closed by the 
rotation of the same, substantially as de 
scribed. 4. The combination with a suitable frame, 
of clam-shells pivoted thereon, a fixed rota 
table drum mounted in said frame, a pawl 
engaging said drum, an operating - chain 
adapted to be wound about said drum and 
connected to the hoisting-rope, means con 
necting said drum with the clam-shells where 
by the latter are allowed to open when the 
drum is free to rotate, and a trip-lever con 
nected to the pawl and adapted to disengage 
the latter from the drum to permit of its ro 
tation, Substantially as described. 

5. The combination of a suitable frame, of 
clam-shells pivoted thereon, a fixed rotatable 

drum mounted on a shaft journaled in said 
frame and extending beyond the drum at each 
end, a pawl engaging said drum, chains con 
nected to the said shells and said extended 
ends of the shaft, an operating-chain adapted 
to be wound about said drum and connected 
to a hoisting-chain, and a trip-lever for dis 
engaging the pawl from the drum, substan 
tially as described. 

6. The combination with a suitable frame, 
of clam-shells pivoted thereon, a fixed rota 
table drum mounted in said frame, a pawl 
engaging said drum, devices connecting said 
drum with the shells whereby the latter are 
allowed to open or are drawn together by the 
action of said drum, a chain adapted to be 
wound about said drum, a hoisting-hook con 
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nected to said chain, a pawl mounted in the 
frame and adapted to engage said hook, and 
a trip-lever connected to the pawl engaging 
the drum for throwing said pawl out of en 
gagement with the drum, substantially as 
described. 

7. The combination with a suitable frame, 
of clam-shells pivoted thereon, a fixed rota 
table drum mounted in said frame an oper 
ating-chain adapted to be wound about said 
drum, a hoisting-hook provided With a lateral 
projection above its hook portion and con 
nected to said chain, a Spring-pressed pawl 
in said frame and adapted to engage said hook 
and be pressed out of engaging position with 
the hook by the projection upon the same, 
means for holding said pawl out of the en 
gaging position, and means for connecting 
the drum with the shells whereby the latter 
are permitted to open or are drawn together 
by the operation of the former, substantially 
as described. 
In testimony whereof I hereunto affix my 

signature in presence of two witnesses. 
CHARLES P. DOLE. 

Witnesses: 
JAMES T. WATSON, 
JOHN H. BRIGHAM. 
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