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Sp ec1ﬁcet10n of Letters Pa.tent
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To all whom i may concern:

Be it known that I, ALMON E N G‘RRIS, a
citizen of the- Umted States, residing

State of Massachusetts

representmo like parts. -

"My invention. con51sts in 1111pr0vements in |
. load hoisting devices, being more particu- |
larly concerned with those systems wherein | grammatic view showmo "the relation of
the employment of a counterweighted hoist- |
~Such for example 1s
the case Where a grab or bucket of the cl&m- 18
shell type is employed. for raising coal or
the like and I have herein 111ustra,ted my:in-
vention by showing one embodiment thereof
‘Where a |
- clamshell bucket or orab is empleyed for,
this purpose, the Welght of the bucket is fre-
“quently more than that of the load which it
is designed to lift; and for a load of 2000 r;drum ¢ upon the hoisting engine C. The
imately 8,000 |
Ibs. is often employed.  The counterwelght-,_
“1Ing of such a bucket obvlously reduces to a |
11’1ate1*1f11 degree the power: required. for lift-

‘ing the load. "The methods of - counter- |

ing element 1s useful

in a system of this character..

1bs. of coal a bucket of approxi

Wewhtmﬁ howevel

. has been dropped.

40

- taken in connection Wlth the accompanying.

- 55 drawings, showing one specific and illustra-

My invention pI‘O‘VldGS a eounterwelghted_: |

helstmg device, but so arranged that the ef-

to the grab. helst herein, I have also ar-
ranged the opening -and - closing rope and
~the hmstmg rope, so that the two may be.
operated - 111depende1:1t1y of each other, and |
- so that the hoisting rope, by which latter the
- counterweight is herein carried, may be posi-
tively pmd out to the hoisting - devlee. ‘while:
slack in the opening-and- closmo* rope may{_

be. snnultmeously taken 1in..
My invention will be: best understood b
reference to the following speelﬁeatmn when

at
Cambridge, in the county of Mlddlesex and
have invented ‘an.
~Improvement in: IIOIStlIlg Apparatus, of
which the following descrlptlon, In connec--
~ tion with the ACCOMPanying drawmgs s a
s_pemﬁcatlon like. letters on the drawmgs

the well-known Rawson type. -
‘caused to travel along the boom 5, by means

‘of the trolley carriage ¢ and the trolley rope
| ¢, the latter passing about a suitable trolley

heretofore suggested |
. have ffuled to cons1der the fact tha,t at times |

- the full weight of the bucket is desirable
since 1t must be lawely relied upon to cause
~ the jaws thereof to sink into. the coal, or
other material to be llfted efter the bucketf

trolley carriage, over sheaves f
tower and thence downward to and about the
rope-winding apparatus.

pended claims.

i be more paltleulslly pomted out 1n the ap- E

In the drawmgs —?I‘lgure 1 1S an - eleva— '

_tlon, partially in section, of the double rope g
winding-drum employed in the 111ustrs,ted'_

'_ _embodlment of my invention; Fig. 2 1s a
plan view of a hoisting engine eqtu.pped Wlth_
“the double drum shown in Fig. 1; Fig. 3 1s
an elevetmn of the same; Fw 4 is an out- -
_ .}lme view showing a hcustmg system embody-
mg one form of my invention, employing

the engine illustrated, and; Fig. 5 is a dia-

-,the hmstmo and the opening - and closing
.plepes |

Refelrmg partleulmly to INg. 4 1 have

The bucket is

bucket is raised or lowered by the hoisting
rope d, and its jaws are opened and closed
1In the. usual manner by the opening-and-clos-
1ng rope e.
;_upwald over smtable sheaves, f, ¢ upon the
upon the

- These two operating ropes pass

il

trated 1s of an ordinary and usual type. The

usual mode of operation is to raise the bucket
~when loaded by winding in simultaneously
‘| on both the hoisting and opening-and- closing
Topes.
_ ': --_holdmg
~ fect of the counterwewhtmg means upon the
hoisting device may be relieved, when de-
‘sired, and the entire weight of the latter be
made effective. More speclﬁcally, as applied

~When hoisted, the load 1s dumped by
the hmstmg rope and letting out

slack in the opening - and - closing rope to
‘cause the jaws of the bucket to open outward.
The bucket is then dropped by paying out
| both ropes until it strikes the coal with its
~open jaws.

~With the hoisting rope slack,
the bucket will sink mto the coal from 1ts OWI

~In the described embodlment of my inven-

_..tmn T have provided means for counter-
y-- ! sveighting the bucket, so that the force re-
| quired to lift the latter will be little more

'jthan that required to lift its contained load ;
‘but I have also provided means whereby the

~ tive embedunent thereof Whlle 1ts s00pe Wlll 3 full Welght of the bucket may be made effect-

_jherem shown my invention as epphed to an
ordinary bucket hoisting system employmg |
‘a grab or bucket ¢ of usual form, herein ot

770

.80 |

The system illus-

90
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100
weight, and the opening-and-closing rope is -
“wound in to take up the slack previously let
out and to close the jaws, after which both
rope are wound in slmultaneously to hoist
‘the closed bucket with its load, as before.
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1ve when the latter strikes the coal and
wnen the slack in the opening - and - closing
rope 1s taken in to close the bucket jaws. To
this end I have provided rope operating
means comprising herein the winding drums
g and ¢’, the former for the hoisting rope, the

latter for the opening-and-closing rope, and

these drams, while capable of being operated
as a unit, are also independently operable.
Referring more particularly to I1g. 1, the
two winding drums ¢ and ¢’, are journaled
upon the main driving shaft 2, and are
adapted to have a slight endwise movement
thereon. A suitable friction clutch, A/, is
fixedly secured to the shaft %, between the
sald two drums, and the drums are provided
with cluteh surfaces, /2, and 42, to cooperate
with said clutch device, whereby either drum
may be clutched to the latter, to rotate there-
with and with the shaft .
clutch’ operating devices may be emploved
and 1 have here indicated (Fig. 2) shding
collars and clutch operating screws of the
type described in my prior patent Reissue
No. 12,085, dated Xebruary 24, 1903 for
forcing said druns either separately or to-

gether into clutching engagement with the

shaft. -

In addition to the direct driving connec-

tion described, the hoisting drum g, when
unclutched may be driven in a reverse direc-
tion and at a slower rate of speed by means
of planetary gearing, herein comprising the
driving pinion, &, keyed or otherwise secured
te the shaft /4, the internal gear %’ attached
to or comprising a part of the said hoisting
drum ¢ and the intermediate pinion fe?, car-
ried by and journaled upon the rotatable
member /%%, the latter mounted for free rota-
tion about the shaft %, excepting when held
or opposed by the brake band 7+ Thus,
when 1t i1s desired to reverse the movement
of the drum ¢, the same is unclutched and
the band %* tightened to hold fast the ro-
tatable member %2, whereupon the drum is
reversely driven at a slower rate of speed
through the pinion 7, intermediate gear k2,
and internal gear Z’.

Any means may be employed for counter-
weighting the bucket, but a stmple and effect-
1vé way is that shown in Figs. 4 and 5, where
the counterweight W is carried by a counter-
weight rope w, which latter after passing
over suitable sheaves, is secured to the hoist-
1ng drum, g, but in a reverse manner to the

hoisting rope, so that the latter winds or

unwinds as the counterweighted rope -
winds or winds.

The mode of operation is as follows:—
The bucket having been filled and its Jaws
closed, both clutches are thrown in and the
engine started to wind in both the hoisting
and the opening-and-closing ropes simulta-
neously; this action serving to pay out the
counterweight, which latter is preferably of

—

Any suitable |

905,218

a weight approximately but not quite to
counterbalance the we'ght of the unloaded
bucket. When the load has been hoisied and
the trolley carriage properly positioned, the
engine 1s stopped, the hoisting drum ¢ held,
and the opening-and-closing drum released,
to let out enough slack to permit the bucket
to open 1ts jaws and dump its load. The
drum shaft /4 is normally held from reverse
movement by a friction brake but when the
open bucket is ready to be dropped, the fric-
tion clutehes are thrown to allow both drums
to turn and pay out both ropes simulta-
neously until the open jaws of the bucket
touch the coal. At this point the opening-
and-closing drum is again clutched to the
shaft, the hoisting drum remalning  un-
clutched, the reverse gearmng thrown i by
tightening the brake band 2 and the eng ne
started, thereby causing the hoisting drum
positively to raise the counterweieht and to
pay out the slack hoisting rope at a rejatively
slow speed, while at “he same time talking 1n
the slack of the opening-and-closng repe at
a relatively greater speed. This renders ef-
fective the entire weight of the bucket, per-
mitting the latter to sink into the coal while
i1ts jaws are being closed by the winding up
oi the slack in the opening-a nd-closing ropes.
Iy the time the jaws-are closed, the slack,
previously let out in the opening-and-closing
rope, has been taken in. The hoisting drum
1s then again clutched to the shaft, which
continues to rotate to take in both ropes slmi-
larly and simultancously for the hoisting of
the load, as before.

In Figs. 2 and 3 are illustrated the appli-
cation of the rope-winding drum illustrated
i Kig. 1, to an ordinary form of holsting
engine, the latter employing a double cylin-
der engine for the trolley drum ¢*, and a
separate double cylinder engine for the
bucket rope-winding drums ¢ and q’.

Many other devices unnecessary to deseriba
or mention, but embodying nevertheless my
invention may be employed for talknge up
the slack in the opening-and-closing rope
while at the same time relieving the bucket
of the counterweight: one sucl system, eni-
ploying a single winding drum for both
ropes and an independently operable slack
take-up device for the openng-and-closing
rope, 1s described and claimed 1 Patent No.
552,744, granted to me OGctober 9, 1906,

It 1s to be understood therefore that N1y
mvention in its broad aspect is in no wise
limited to the specific illustrative embodi-
ment herein described.

Claims.

1. in an apparatus of the class deseribed
the combination with a clamshell bucket of
an_opening and clos'ng -rope therefor, a
hoisting rope, a trolley, tower and boom, a
pair of hoisting drums located in said tower

|

upon which drums said ropes are adapted
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respeotwely to be wound a counterwewht on.

a rope therefor, the latter connected to the !
- hoisting drum in relation reverse to that of |
‘the hoisting rope, said counterwelght being |
sufficient approximately to counter- balance'
the weight of the unloaded bucket, a driving
~ shaft upon which said drums are loosely
‘mounted, a centrally arranged clutching de-
vice between said drums Whereby they may |
be clutched to or unclutched from the said
shaft at will, planetary gearing between the |

~ said shaft ‘Ll’ld the hoisting drum including
ixed on the shaft, an in-
- ternal gear secured to the drum, one or more
‘a member
.rotatably mounted on the said drwmo shaft |
and a band brake for holding said memberi
fixed or for leaving the same free to rotate |

a driving pinion

intermediate pinions carried b

whereby the said- hOlStlllO‘ drum - may be

elutohed directly to the drwm - shaft to raise
~ the bucket and lower the oounterwelght or
~driven positively through said planetary .
gearing at a reduced speed to 1ower the |

buclket and raise the counterweight. -
rope therefor, a horstmO* rope, a

weight connected to the. llolstmg drum in a
1elatlon reverse. to that of the hoisting

speed.

- an opening smd olosmg rope: therefor,

50

90

60

~ rope, means for counterweighting said de--_
vice, a,nd planetery gea,rmcr means for Te-

- hoisting rope, a trolley, tower and boom, a
pair of drums upon which said ropes are
adapted respectively to be wound, a counter-
~ weight reversely connected to the hoisting
drum, a driving shaft, means for drwmo.
sald drums from S‘le drwmg shaft and_'
planetary gearing means for driving said |
~ drum indirectly: from said shaft in a reverse
direction and at a reduced rate of speed. |
- 4. In an apparatus of the class described |
the combination with a hoisting device, an |

operating rope lea,dmg thereto, a 11018t1110‘

2. In an apparatus of the class desorrbed
the combination with a hoisting device of : an
‘operating _.

- pair of drums upon which said. ropes are
adapted respectively to be wound, a counter-

3. In an ftpparatus of the oless desorlbed"_
the combination with a olamshell bucket of |

—

de- |
~ vice, a driving shaft upon which'said drums
are loosely mounted, means for clutching
said drums to or unolutoh the same from.
said shaft at will, and planetary gearing be-
tween said shaft and said hOlStlIlg drum in- |
cluding a driving and a driven gear and a |

' member 111termed1ate said gears carried by a
- rotatably mounted member, and means for |
throwing said planetary gearing into or out
‘of effective operation whereby
ing drum may be clutched dlreotlv to the
' -drlvmg shaft or reversely turned through
said planet‘lry gearmg at a reduced ra,te of

the s:sud hoist- |

| rope and lower said counterweight,
‘or toothed gearing connections also for driv-
ing the drum for the hoisting rope in a re-

S

llevmo the counterwewhtmo* eﬁeot thereof

whlle takmcr 1n said Operatmg rope.

5. In an apparetus of the class descrlbed

'_.the combination with a hoisting device, a.
:_oounterwelght connected therew1th a. horst-_
ing drum to raise the hoisting device and |
lower said oounterwelght and planetary-
‘gearing connections for sald drum through
which the latter may positively raise said
:counterweloht at a reduced rate of speed.

6. In an apparatus of the class described
_the combination with a hoisting device «,
| the holstmg
the counterweight W ‘the counterweight
rope w, the operatmo drum g¢’, hoisting

rope d, the operating rope e,

‘drum ¢, driving shaft hand internal planet-
:a,ry gearing members k&, &', k2, k%, k*.

7. In an apparatus of the class described,

i'_the combination with a hoisting device, a
counter-weight connected therew1th a hoist-
1ng drum to raise the hoisting devme and
-lower said counter-weight, and positive or
‘toothed gearing oonneotlons for driving said
| drum, through which the latter may be posi-

;-;_t:wely dllven in a reverse d1reot1on to raise
; :fseld counter-weight.

8. In an apparatus of the class desoubed

-__”the combination with a hoisting device, a
;: _-_oounterwewht connected therewith, a hoist-
ing drum, a driving member, means for con-

necting said: hoisting drum to sald driving

member to cause the former to raise the hoist-

ing device and lower the counterweight
posﬁwe or toothed gearing connections a,leo.

“for driving said drum at a slower speed iIn
a reverse direction, and means for rendering

emd gearing oonneotlons effective for driv-

mg the drum to raise the counterweight.

9, In an apparatus of the class deseribed,

-'_the oombmatlon with a clam shell bucket, of
| an “opening and closing rope therefor, -
winding drum for said rope, a hoisting rope,
a oounterwewht associated with said bucket
and said holstmg rope, a hoisting drum,
| driving means, means for oonneotmcr sald
drums to said driving means to wind in the

opening and closing rope and the hoisting
positive

verse direction at a slower epeed and means

for rendering said gearing connections ef-
fective for paying out the hoisting rope and
_ pomtwely raising the counterweight.

In testimony. Whereof 1 have signed my'-

name to this. spemﬁoatlon, in the presence of
e two subscrlhmcr Wltnesses |

AL\ION E. NORRIS

Wltnesqes |
" Darsy C GWINN __
THOMAS B BOOTI—L
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