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UNITED STATES PATENT OFFICE.

PHILO A. ORTON, OF-CHIGAGO, ILLINOIS.
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No. 930,685,

o Bpecification of Letters Patent.
— Application fled December 14; 1608, * Serial Ne. 487,320,

Patented Aug. 10, 1908.

To all whom it may concern:. .
_Be it known that 1, Pano A. Orroxw, a
citizen of the United States, and a resident

- of Chicago, in the county of Cook and State

of Iilinois, have invented certain new and

" useful Improvements in Skip- Hoists, of

which the following is & specification.
This invention relatss to hoists, and relates

- particularly fo what are kmown as skip hoists
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15

" give and passing over intermediate sheaves
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- means for filling the skips or buckets ;of
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designed and gdapted for handling various

materials, as conl, coke, ore, aches, and the

* like, and comprising one or move skips or

buckets movable in suitable upright guide-
ways and adapted to. be raised and lowerpd
by ‘means of cables connected {o said skips
or buckets and to the dramh of a hoisting en-

votatably mounted at the npper °nds of the

guideways in which said skips or buckefs

move, : : -
Heretofore, so far as T am aware, the

hoists of the type to which my invention re-
lates, and the means for sterting the hoisting
engine, when it is desired to raisea skip or
bucket, have been manually controlled. This
method of operation réquires the'!constant

attendance and attention ¢f one or more op- |

eratives for filling the skips or buckets and
for starting the hoisting 'engine and is ob-
jectionable. on.account. of the expense im-
volved and alsc on account of delay and loss
of time due to insttention and slowness on
the, part of the operatives. = |
ﬂ}:‘he primary object 6f the invention is to

‘provide a skip hoist of this type, which shall

automatic in its operation, both as re-
gards the filling of the skips or buckets, and
the starting of the hoisting engine to raise
the skips or buckets when full.

To this end my 'invention consists of the.

various features, combinations of features
and details of construction hereinafter de-
seribed and elaimed. ...

In the accompanying drawings, in which
my invention is fully illustrated—Figure 1

“is a side elevation of a double skip hoist-em-

bodying my invention. Fig. 2 is a rear view
thereof.. ¥ig. 3 is a view on an enlarged

seale, similar to Fig.-1, of the bottom por-

tion of my improved hoist, showing the
means for automatically filling the skips or

“huckets and for starting the hoisting engine.

-

Fig. 4 is a view, opposite to B
an enlarged scale, of the paris

1. 2, also on

-ip_g_the means for dumpin
-limit switeh being "omittedb; and Fig. 7is a

3. Fig. 5is a fragmentary perspective view

‘showing the lever which operates the start-
ing switches. Fig: 6 is an-enlarged side
view of the upper end of a guideway show-
g the buckets, the

view, on an enlarged scale, of the upper end
of g guide or ways, showing a switch for
cutting out the hoisting engine when a skip
or bucket reaches the ugper limit of its
movement, N

Referring now to the drawings, 1 desig-
nates suitable supports, formed in which are
ruideways, formed, as shown, by channel
ars: 2. Adapted to run in the gunideways 2
are skips or buckets 8 and 4, said skips er
buckets being preferably provided wit

which éngage said guideways. Said wheels
or vollers are preferably located in vertical
alinement between the centers of said skips
or buckets and the sides thereof remote from
the direction in which szid skips or buckets
are designed to dump. '

-‘The skips or buckets 3 and 4 ave adapted
to bk raised by means of a suitable hoisting

“gngine, indicated at 7, with which they are

comnected by suitable cables 8 and which
pass over sheaves 9 rotatably mounted adja-
cent to the upper ends of the guideways 2.

T facilitate dumping the skips or buckets
'3 and' 4, the cables 8 are connected thereto

below their centers of gravity, being prefer-
ably connected to bales 10, pivoied to said
skips or buckets adjacent to their bottoms,
as shown, to the pivot studs on which the
lower guide wheels or rollers 6 are mounted.

With the described’ egnstruction, it is ob-
vious that the skips or buckets 3 and 4 will,

1 at all times, be in condition of unstable

equilibrium, and are maintained in upright
position only by engagement of the wheels
or rollers 5 and 6 with the guideways 2, the
upper wheels or rollers always exerting a
thrust in the direction in which said skips
or buckets are designed to dump, hereinafter
called a. forward thrust, and the lower
wheels or rollers:6 in the opposite direction,
hereinafter called a rearward thrust.

To prov e for automatically dumping the
skips or buckes 3 and 4, when they come
into desired: position, the front sides or
flanges of the guideways 2 are broken away
and are extended lateraily, as shown at 11. 4

shown in Fig. | drstance slightly greater than the distance
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up- -,
per and lower wheels or rollers 5 and 6,
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between the upper and lower guide wheels
or rollers 5 and 6. Thus, when the upper
guide wheels or rollers 5 come to the latersl
extensions 11, the forward thrust thereof
will cause said upper. wheels or rollers to
run out upon said lateral extensions,  the
rearward thrust of the lower wheels or

£ : 930,685

per, indicated at 16, provided with spouts
ar chutes 17 adapted to discharge into dif-
ferent skips or buckets, when said skips or
- buckets are at the lower ends of the guide-
ways 2. As the invention relates to render-
ing a skip hoist of this type automatic in
its operation, as regards filling the skips or

eollers 6 causing them to follow the guide- &' buckets; the construction of my improved

ways £, so.that, as the bottoms of the skips
or buckets are raised sbove said lateral ex-
tenstons 11, the skips or buckets will be in-;
verted at any desired, predetermined angle.,
And reversely, as the skips or buckets are”
again lowered, the weight thereof will op-
erate to return them to upright position and
to bring the upyper wheels or rollers 5 again
inte engagement with the guideways 2 above
the lower wheels or rollers 6. To prevent
seid skips or buckets fvom becoming. in-
verted in their guides, guitable means, not
shown, are provided for meintsining the up-
par wheels or rollers 5 out of engagement
with the guideways 2 until afier the lower

-wheels or rollers 6 have passed below the

Zaps or openings in s2id guideways through
which the upper wheels or rollers 5 pass
intc engsgement with the lateral track ex-
ténsions 11, ' ' , -

SBkip hoists of this general type are old
znd well known, so that, as regards its gen-
eral. gtructural features and 1ts operation,
the hoist shown in the drawings will be
readily understood by those familiar with

.the avt without a more detailed description

thereot, ,

My invention contemplates the use of any
desired or approved form of hoisting engine
7, but contemplites confroliing the same
electrically whatever its character. In the
drawings, I have indicated a hoisting engine
gperated by means of an eléctric motor, the
circuits of which are adapted to be con-
irelled by suitable starting switches, indi-
cated at 12 and 18, and by swiiches indi-

cated at 14, commonly known as limit

switches, adapted to be operated by move-
ment of the skips or buckets, preferably as

" they approach the upper limits of their

50
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‘movement, to cut-eut and brake the hoisting

engine and to eut-in said hoisting engine
and to reverse the current through the arma-
ture of the motor of the hoisting engine, as
said skips or buckets recede from the upper
limits of ‘their movement, Various sys-
tems of electrical wiring adapted for thus
controlling motors, in this and other arts,
are now in common use and well known and
can be readily installed :by skilled elec-
tricians without a more detailed description
thereof. The specific character of the elec-
trical wiring and connections forms. no part,
of the present invention and need not, there-"
fore, be described.. S -
" The material for handling which the h st
is designed, is contained in a suitable hop-~

hoist is as follows: In a double skip hoist,
like that illusirated, the contrelling means
are inn duplicate for each skip or bucket. A
description of one set of controlling means-
will therefore suffice and the accompanying
description is accordingly in the singuldr,
Each discharge spout 17 from the hopper 16
is.controlled by a suitable gate 18 which is
maintained normally closed by suitable
means, as by a weight applied thereto. As
shown, said gate is pivoted to the sides of
the hopper spout and is maintained nor-
mally closed by a weight 19 applied dirvéctly
thereto. My invention, however, contem-

and other methods of applying the weight
thereto adapted. for accomplishing the end
in view. Pivoted adjacent to the -lower
end of each of the guideways 2, is a lever 20
which is connected with a lever arm 21 on
the gate 18 by »n connecting rod or link 22,
the relation being such that depression of
said. lever will operate to open the gate 18,
The free end of the lever 20 projects into
tha path of travel of a skip or bucket, being

tance from the lower limit of movement of
said skip or bucket, say, for example, 15
inches. - The various lever and link connec-
tions are so proportioned and adjusted that
the weight of a skip or bucket, when empty,
will ke sufficient to open the gale 18 against
the nommal resistance .applied thereto for
closing the same and such, also, that said
gate will be fully opened or will be opened
to a desived extent before the skip or bucket
reaches the lower himit of its movement, say,
for example, 5 inches’ from its exireme
lower limit, To reduce friction and wear,

ed to contact with the bottem of the skip
i or bucket, is mounted at the free end of the
fever . 20. The space between the end of
each spout 17 and the skip or bucke! into
which it is adapted to .deliver material, is
bridged by means of.an apron 24 pivoted at
the end of said spout and forming 2 continu-
ation at the bottom thereof. When the slaip

apron is swung pivotally so as te pr iect
into the path of trave] of said skip v. b et
as it descends, Ly a weight 25, carvied on an
arm 20 secured to the rear side of said apron.

said apron and turn the ‘same pivoially
against the force of the weight 2». wlich.

v

plates equally the use of other forms of gate’

$o positioned that the bottom of said skip:
or bucket will contact therewith a short dis-: ;

As said skip or bucket descends it will strile
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an antifriction roller 23, designed and adapt- |
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or bucket is raised above said apron, said -
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5 open gard starting switch.

80,

will thus eperate to maintain said apron in
elose contact with the side of said skip or.
bueket, . . o
With the described construgtion, it ig-ob-
vious that as an empty skip or bucket de-
geends it will operate to depress the lever
86 and will open'the gate 18, thus permitting
mgterial to run from the hopper 16 into .
said ekip of. bucket, and thaf, as soon as
said skip or bucket begins to rise, the weight
19-applied to said gate will operate to close
the same, thus rendering the opening and
closing of said gate entively automatic, con-
trolled by movement of saild skip or bucket._
A5 the invention relates to automatically
openiny and closing the starting switches of
an electricaily controlled hoisting engine,
whereby the starting switch corresponding
to each skip or bucket will be closed to start
the engine, when the bucket is. filied, and
again auntomatically. openad as soon as szid
bitcket has heen raised a short predeter-
mined distance, the construction and ar-
rapgement of my improved hoist is as fol-
lows —¥ivoted adjacent to the lower end
of each guideway 2, is o lever arm 27 which
is operatively .connected with the starting
member of the corresponding starting switch
by a connecting rod or link 28, the relation
being such that depressing the free end of
said lever prin below it designed normal
position, will operate to elose said starting
switch - and such. also, that again raising
said lever urm to Jts normal position will
The free end of
the lever avm 27 projects into the path of
travel of ong of the skips or buckets, the
reletion being such that the bottom of said
skin or bucket will come into contact there-
with a short distance above the designed:
extreme lower limit of movement of said
skip or buekst, say 5 inches, in which posi-
tton of szid skip or bucket, the gate 18 con-.

trelling the discharge spout 17, will have |

been fully apened, in the nianner heretofore
deseribed.  Applied to the lever arm 27 and
adanted to miamtain the same normally at
its himit of movernent above the lower end
of the guideways 2 and to support the
weight of said lever arm 27, together with
the skip or ncket resting thereon while the
same 18 being filled, Is a counterweight 29,

‘Said counterweight is so proportioned and

applied. however, that when said skip or’
bticket is filled to a predetermined extent,
caid skip- or bueket . will exert @ turning
moent whont the axis of said lever arm 27
greater than ‘that of sard counterweight,
whereby, whent said bhucket is thus loaded,
it will operate to depress said lever arm 27,
sndd thus close the corresponding starting
switeh controlling the hoisting engine, in
the manner herctofore described. In the
preferable " construetion  shown,  the lever
srmy 27 for hoth skips or buckets are pinned

485 a8
-or otherwise rigidly sectired to a shaft 30
rotatably mounted in suitable fixed bearings,
both of said lever arms 27 being maintained
in normal recced pesitions by means of a
single: countérweight 29 applied to a lever ;
arm 81 likewise pinned or otherwise rigidly.
‘secured ‘to said shaft 30." The normal de-
pressed position of the counterweight 29
and thus the normal raised posisions of the
lever arms 27 is defined by means of a suit-
able support 32 on which said counterweight
29 i ad}apte‘d to vest. - As shown, also, the &
cohnecting rods op links 28 are connected
directly to a short lever arm 33 formed inte:
gral with the lever arm 31, which earries the
counterweight 29, as best shown in Fig, 5.

With the described construction, it 13 ob-
vious that the counterweight 29 will operate
to maintain the starting switches .corre-
sponding to each skip or biicket normaily
open and that each sfm:ting switch will be
closed for a very short, interval when either
skip or bucket 1s iilled, that is, during the
time required for said skip or.bucket to
move downwardly to the extreme. lewer
limit of its movement and to be again raised
to permit the lever srm 27.to assume its
normal position. . ; ]

In order that the skips or'buckets, when
 supported on the lever arms 27, may be free
to move downwardly by gravity when load-
ed, without resistance ga"om and without af-
fecting -the hoisting engine, the relation is-
gach that-seid skips or buckets will come !
into contact with he raised ends of the lever !
arms 27 before the upper bucket reaches the
extreme upper limit of its movement, say
one foot. In this manner sufficient slack
will be provided in the cable attached to the
lower bucket to permit the semé to descend
a distance sufficient to elose the starting
switeh corresponding to said lower bueket
without exertinig any strain on the cable st-

sached thereto. To reduce friction and wear,
antifriction rollers 34 are preferably mount- 110
ed in the ends of the lever arims 27, with
‘which the bottoms of ghe skips or buckets
contact. oo o ‘

Both the connecting rode or links 22 and.

28 are preferably made adjustable, as by 115
" means of turn buckles, to provide for vary-

ing the operative lengths thereof and thus
‘regulating the opening of .the gates 18 and
“the closing of the sfarting switehes 12 and 13.

While I have herein shown two siarting 120
switches 12 and 13, a single ‘startinig switehr
may be used equally well, if desirved:
claim:— . " o :

1. In a hoist of the type described, the
‘combination of guideways, a skip or bucket 195
movable in said guideways, a supply hepper
provided with a discharge opening for de-
Hlivering material into snid skip orbi}ucket, a
‘gate which controls said discharge opeming, - .
'means for maintaining said gate normally ise

-3
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closed, means rendered operative by the
weight of an empty bucket for opening said
gate, an electricall};;

gine,-a starting switch therefor, and means
renderpd operative by the weight of a load-
ed skip or bucket for closing said starting

. switch. -
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2. In. a hoist of the type describéd, the

" combination of guideways,a skip or bucket

movable in said guideways, a supply hopper
f)rovided with a discharge opening for de-
ivering material into said skip or bucket, a
weighted gate which controls said discharge

‘opening,. and means rendered operative by

the weight of an empty skip or bucket for
opening said gate, an electrically controlled
hoisting engine, a starting switch therefor,
and means rendered operative by the weight
of a loaded skip or bucket for closing said
starting switch.

3. In a hoist
combinatien of guideways, a.skip or bucket
movable in said guideways, a supply hopper
‘provided with. a discharge opening for de-
livering
gate-wﬁich controls said discharge opening,
means for maintaining said gate normally
closed, and means rendered operative by the
weight of an empty skip or bucket for open-
ing said gate, sa1d means comprising a lever
arm the free end of which projects into the
path of travel of the skip or bucket and con-
nection between said lever arm and said gate
whereby .depression of said lever arm will
open said gate, an electrically centrolled
heisting: engine, a starting switch therefor,

and means rendered operative by the weight.
of a loaded skip or bucket for closing said’

starting switch. ‘ , .
4. In o Hoist of the type described, the

‘combination of guideways, a skip or bucket

movable in said guideways, a'supply hopper
provided with a discharge opening for de-
livering material into said skip or bucket, a
gate which controls said discharge opening,
means for maintaining said gate normally
closed, means rendered operative by the
weight of an empty skip or bucket for open-

ing said gate, an electrieally controlled hoist- |

ing engine, a starting switch therefor, and
means controlled by the weight of a loaded
skip or bucket for . closing said starting

. switeh, said means comprising a weighted

85

lever the free end of which projects into the

path of travel of said skip or bucket and

"connection. between said fever and the start-

ing'member of sald starting switch, whereby
movement of said lever against the force of

_the weight applied thereto, will operate to

80

68

close said starting switch. :

- 5. In a hoist of the type described, the

combinatioh of guideways,.a skip or bucket
movable in"said guideways, a supply hopper

rovided with a discharge opening for de-
iivering material into said skip or bucket, a

‘controlled hoisting en-

of the type described, the

material into said skip or bueket, a.

930,685

gate which controls said discharge opening,
and means rendered operative by the weight
of an empty skip or bucket for opening said
gate, said means comprising a lever arm the
free end of which projects into the path of
travel of the skip or bucket and connection
between said lever arm and said gate where-
by depression of said lever arm will open
sald gate, an clectrically controlled hoisting
engine, a starting switch therefor, and means
controlled by the weight of a loaded skip or
bucket for closing said starting switch, said

means comprising.a weighted lever the free -

end of whieh projects into the path of travel
of ‘said skip or bmeket and connection be-
tween said lever and the starting member of
said starting switch, whereby movement of
said lever against the force of the weight
applied thereto, will operate to close said
starting switeh. -

6. In a hoist of the type deseribed, the
combination of guideways, a skip or bucket

‘movable in said guideways, an electricaily

controlled hoisting engine, a starting switch
{herefor, and means rendered operative by

the weight of a loaded skip or bucket for

closing said starting switch. -
7. In a hoist of the type described, the

S0

55
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combination of guideways, a skip or bucket -

wovable in said guideways, an electrically

-controlled hoisting engine, a starting switch

therefor, means for maintaining said start-
ing switch normally open and means ren-
dered operative by the weight of a loaded
skip or bucket for closing said startin
switch for a short interval of time. :
8. In a hoist of the type deseribed, the
combination of gnideways, a skip or bucket
movable in said guideways, an electrically

-controlled hoisting engine, a starting switeh'

therefor, yielding means for supporting »
skip or bucket containing less than a %ull
load of material at a distance above the ex-
treme lower limit of its movement, said sup-
porting means being constructed and ar-.
ranged to be overcome by the weight of a
skip or bucket when fully loaded, thus per-
mitting said loaded skip or bucket to descend
to the extreme lower Iimit of iis travel and
connection Retween said supporting means
and the. starting member of the starting
switch, whereby the final downward move-
ment of the loaded skip or bucket will oper-
ate to close said starting switch.

9. In a hoist of the type described, the
combination of guideways, a skip or bucket
niovable in said- guideways, an electrically

‘controlled hoisting engine, a starting switch
"therefor. yielding means for supporting a

skip of hucket. containing less than a full
load of uia *ial at a- distance above the ex-
treme lower limit of its movement, said sup--
porting . means being constructed and ar-
ranged to be overcome by the weight of a
skip or bucket whep fully loaded, thus per-

116.
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mitting said loaded skip or bucket to descend
to thie extreme lower limit of its travel, and
connection between said supporting means
and the starting member of the starting

switch, the relation being such that when

said supporting means are in rdised position,
said starting switch will be open and such,

also, that downiward movement ¢faid 'sui);

porting means will close said starting swite
10. Tn a hoist of the type described, the
combination of guideways, a skip or bucket
movable in said guideways, an electrically
controlled Lotsting engine, a starting switeh
therefor, means for maintaining said start-
ing switch nmormally open, and means ren-
dered operative by the weight of a loaded
skip or bucket for closing said starting
switch, said means comprising a - pivoted
lever arm the free end of which projects into
the path of travel of said skip or bucket,
connection between said lever arm and the

starting member of said starting switch, a’

counterweight applied to said lever arm and
adapted to maintain the same normally in
raised position, the relation being such that
depression of said lever arm will operate to

‘close said starting switch and said counter-

. weight being so proportioned and applied

30

35

40

in sach manner that it will counterbalance
the weight of said skip or bucket when said
skip or bucket is less than fully loaded.

11. In a hoist of the type described, the
combination of guideways, a skip or bucket
movable in said guideways, an electrically
controlled hoisting engine, a starting switch
therefor, and means controlled by the weight
of a loaded skip or bucket for closing said

starting switch, said imeans comprising 2

pivoted lever arm, a counterweight applied
to said lever arm and connection between

said-lever arm and the starting member of
the starting switch. - _ :
12. In a hoist of the type described, the

‘combination of dguideways, a skip or bucket

movable in said guideways, an electrically
controlled hoisting engine, a starting switch
therefor, means controlled by the weight of
a Joaded skip or bucket for closing said

starting switch, said means comprising a-

pivote

lever, one arm of which projests
mnto the h

pat

of travel of said skip or.

Lt

£,

46

bucket, a counterweight on the other arm of .

said lever and connestion between said lever

‘and the starting member of said starting

switch, whereby movement of said lever
against the resistance of the counterweight
applied therdto will operate to close said
starting switch. o

13. Tn 2 hoist of the type described, the
combination of guideways, 2 skip or bucket
movable in said guideways, a supply hopper
provided with a discharge opening, a gafe
wliich controls said discharge opening,
means for maintaining said gate normaiiy
closed, and means for opening, said gate,
said means comprising a-lever arm whick

projeets into the (}mth of travel of said skép
8

or bucket -as said skip or bucket descen
and operative connection between said lever
arm and gate, whereby depressing said lever
arm will open said gate. . _

In testimony, that I claim the foregoing
as mmy invention, I affix my signature m
presence of {wo subscribing witnesses, this
oth day of December, A. 1. 1908.

PHILO A. ORTON,
© Witnesses:
< K. A. CosTELLO,
Henny W. Caxrer.
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