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~ in Hoisting Apparatus, of whlch the follow-

IO

UNITED STATES

PatenT OFFICE.

AXEL A.

STROM, OF AUSTIN ILLINOIS ASSIGNOR TO THE STRO’\[ MANU

FACTURING COMPANY OF CIIICAGO ILLINOIS |

"HOISTING APPAR_AT'US.

SPECIFICATION formmg part of Letters Patent No, 611, 084, dated September 20 1898
- Application filed April 18, 1898 Serial No, 678,005, (Ho model)

To all whom it may concern: -

Be it known that I, AXEL A. STROM, a eiti-
zen of the United States residing at Anstm,
in the county of Cook and. State of Illinois,
haveinvented a new and useful Improvement

ing is a Speulﬁ(}&tloll | .
My invention relates to an Improvement

which I have particularly devised for use with

the hoisting apparatus employed'in connec-
tion with the counterbalanced dlscharge-

~ spout of coal and ore docks.

15

In working the hoist in the partlcular con-

nection referred to, which is ecommonly done
by hand labor, the workmen are under the

. great dlsftdvantan'e of having to turn the
~ crank-shaft baekward to move the spout in

20

one of the two directions. The hoisting ap-
paratus occupies a position at a high eleva-
tion, and the platform-room ad,]acent to 1t for

the workmen isinad equate to permit of chang-

25

- ing means for enabling the counterbalanced
pwotal spout to be alternately raised and low-
ered while lowering and raising the counter-
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ing their position with reference to the crank-
shcut so that while they ean have proper pur-
chase in turning the shaft forward they lack

purchase in turr ning it in the contrary direc- |

tion. -
One.of the ob;]ects of my invention is to
overcome the difficulty referred to by provid-

balance-weight Wlthout requiring change in
the direction of turningthe crank-shaft. The
position of the workmen is rendered danger-
ous,owing to the possibility of the cable break-
ing that connects the spout with its winding-
drum or that carries the counterbalancing-
weight. Inthateventthe workmenare liable
to be struck and killed or injured and thrown
off their platform into the water by the con-
sequent loss of control of the crank-handles,
which will be turned backward with tremen-

dous force and speed under the power-of the
~ falling ecounterbalance-weight orspout,which-

ever remains in comlectlon with the crank-

shaft after the severance of the supportmﬂ'—
cable of the other. -

My further object is to plOVldB means

whereby the erank-shaft handle shall be in-

dependent of the crank -shaft in case the
wowht- able should break 'Whlle the spout 18

| lowermﬂ' or tbe spout - cable should - break

while the weight is descending, and also to

provide means for dogging the hoist to arrest

| the spout if while it is rising the weight-cable
‘should break and to arrest the weightif while

it is rising the spout-cable should break.

Referrmﬂ' to the accompanying drawings,
Figure 1 is a view in sectional elevation of an

ore or a coal dock provided with a hoisting

apparatus equipped with my impr ovements,*

Fig. 2, a view showing the same in front-ele-
vatlon, Fig. 3, an enla,rged broken view 1in
elevation, partly‘ sectional, of my improved -
er&nk-shaft handle; FHig. 4 a, similar view of
the sanie, taken at a rlght ann'le to the view

presented by Fig. 3; Fig. 5, a broken v iew, en-

larged over the scale in Flgs 1 and 2, showing
my improved hoisting apparatusin elevatlon ;

Fig. 6, a broken section taken at the line 6 on

55
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F1g 5 viewed in the direction of the arrow
and enla,rged and showing the preferred con-

struction and ar ra,no'ement of the dog; Fig.
7, a similayr view ta,ken at the line 7 on Fig.
5 and viewed in the direction of the arrow,
and - Fig. 8 a section taken at the line 8 on

Fig.5 and viewed in the direction of thearrow. -

- A denotes the dock, and I3 is a bin or pocket
smmountmg it.

C is the pivotal spout or chute.

D is the hoisting apparatus, involving the

main shaft o, journaled in the usual manner

above the bin at the front side of the dock
and ca,rrymﬂ' a drum or pulley 7, connected
by a cable ' or other flexible medlum with
the spout, a pulley p, from which the coun-

terbalancing-weight F is suspended by a ca-
ble ¢,.and a driving, gear-wheel 0’

The parts thus far desecribed need involve

| no features of novelty, but may be of any
snitable or well-known construction, so that

they do not reqmre more detalled description

in this connection. ~ -
One of my 1mpr0vements mvolves a revers-

ing driving-gear for the main shaft, adapted

Following is a description of my said
improvement as I prefer to construct it: Ad-

| jacent to the shaft o above the platform E is
.'Journa,led the counter-shaft n. The shaft n
___;13 longltudanal]y ad;ustable in its bearmfrs-
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to turn the main shaft in either direction by
turning the drwmg-ﬂear shaft in one direc-

t tion.

100
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and carries between them a ecollar »’ to be | opposite that in which it is shown in Fig. 7
engaged at one side or the other by a stop »n?

hmged in suitably - adjacent position. The
shaft n carries at opposite sides of its bear-
ings the same-sized pinions m and L. In a

bearmg immediately behind that of the shaft |

n 18 journaled a shaft , carrying at 1ts Oppo-
site ends, respectwely, the pinion m' of the
same size as the pinion m fmd permanently
meshing with the gear-wheel o’ and the larger
pinion I, With the shaft n in the position
in which it is shown in Fig. 5, with the stop

n® holding it against loncrltudmal movement |

therefrom by turnmﬂ' the shaft through the
medium of a crank-handle (z, applied to one
or to each squared end, in the direction indi-
cated by the arrow on Fig. 7 the spout C is
raised and the weight F is lowel ed, since the
pinion [ meshes with the pmlon I to turn the
shaft k and the pinion m' to drive the gear-
wheel o' and shaft o, and thus wind the cable
+on the drum 7 and unwind the cable g from
the pulley p. When it is desired to lower the
spout and raise the counterbalancing-weight,

the operator lifts the stop-lateh n2on 1ts hmge '

and shifts the shaft n by moving it length-

- wise tlll the pinion m meshes W1th the gear-

wheel 0, thereby moving the pinion [ beyond

" and out of engagement with the pinion "and
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-against longitudinal displacement.
~continuing the rotation of the shaft » in the

leaving the pinion m' as an idlerin mesh with
the gear-wheel. Thus shifting the shaft n
brmn‘s the collar n' to the opposﬂ;e side of the
plane of the stop-latch n* from that at which

~ 1t is shown in Figs. 5 and 8, whereby when |

the 5t0p-latch 18 lowel ed it bea.rs against the
opposite side of the collar to confine the shaft
By then

same dlI‘BCtIOIl as before the enﬂaﬂement of
the plnwn m with the gear wheel 0’ tmns the
shaft o in the contrary direction to unwind

‘the cable +' for lowering the spout and wind

- the cable ¢ for raising the w eight.

45

- In the event that durmﬂ' the operation of
raising the spout C the cable q should break

it is desirable to prevent the spout C from | g
fa]hng, aside from the injury liable to ensue

. as a consequence to the workmen, for if ‘the

55
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spout falls it is liable to become bent and
disorganized itself and to damage the dock
structure. To prevent this, I may provide a

double dog 2 to engage the pinion /' in the di-

rection shown while the spout is being raised,

with the parts of the hoisting mechanism in
the relative positions they oceupy according
to the representation in Fig. 5. Then while
the shaft n is being turned for raising the
spout should the wewht supporting cable

break the weight of the unbalanced spout.

would tend toreverse the motion of the shaft
n,; but it would be checked by the brake:ac-
tion of the dog ¢ against the pinion . If the

doubledog is used it must be reversed when

the shaft n is shifted to cause its rotation in
the same direction to lower the spout and
raise the weight ¥, the reversal of the dog
engaging it with the pinion /' in the direction

‘Dbearing on the shaft.

e

to engage therewith. Then should the cable

7' break while the spout is falling and the

Welﬂ‘ht is rising the tendency of the gravity

of the weight to turn the shaft »n backwa.ld

will be checked by the action of the dog 2

against the pinion I, thereby preventing ro-
| tation of the shaft 71, nnd the consequent

stoppage of the pll]lOll m' will cause it to
brake the gear-wheel o/, with which it is in
mesh The same ob.]ect—-—-namely, of arrest-

ing the rising spoutif the weight-cable breaks

.;md of arrestm*r the rising We_wht if the spout-
cable breaks—may best be aecomphshed by
the use of a single dog ', applied to the shaft
n, preferably throuﬂ'h the medium of the pin-

‘ion m, as shown in B_w 6, since as that pin-
ion is on the shaft n the latter can nevey be

reversed by the unwinding of either cable 2
or ¢ under the load it carries; but then the
width of the dog +' must be sufficient to main-
tain it in elwafrement with its pinion m in
each position “thereof under the shifting ad-
justment of the shaft 7.

Each crank for the shaft 2 involves the
following - deseribed construction: On the

squared. ‘end of the shaft n isasleeve V', con-

forming internally to the cross-section of its

sides of the ratchet the sleeve has externally-
cylindrical end portions 7* /2. The lower
end portion of the crank-handle G is expand-
ed into a head G’ having formed in it a ver-
tical ehamber ¢, in which is contained a dog
g to engage the ratchet h under the y 1eld1nﬂf
pressure of a spring ¢* ; confined in the eha,m-
ber by a screw-plug g°. 'The head G’ termi-

nates in a cylmducal bearing f to surround
‘the outer end /i* of the sleeve /v, and a face-
- plate G7, havmfrabemmwf to surround the

inner end A% of the sleeve, is fastened to the

| head G'. - By this construction turning the
crank-handles G in one direction (forward)

turns the shaft 2 by engagement of the dogs
with the ratchets /i elt,her to raise the Spout

and lower the counterbalance or to lower the

spout and raise the counterbalance, depend-
ing on whether the shaft » 000upies the posi-
tion in which it is-shown or that to which it
is shifted, in the manner described.

Should the weight-cable g break while the

spout is being lowered nothing will stop ift,
and it will spin the shaft N about with great
rapidity, but withont turning the handles G,

since the ratchets /& will slip past the dogs ¢,
-and the handles will remain stationaryin the
hands of the workmen.

The same result will
obviously ensue should the spout-cable break
while the weight is falling,

- With the particular mechamsm shown it 13

necessary to hold the gear - wheel o' while

changing the reversing-gear. ' TFor this pur-
pose T provide a st0p dewce S, shown
pivotal rack d, supported to be engarred with
the teeth of the gear-wheel o' by means of a

cam ', operated by a handle d*

Detween .its ends the
sleeve carries a ratchet h, and at opposite

nas
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- scribed—namely, the shifting shaft-gearing,
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-~ from the spirit of the invention.
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While I have embodied in one hoisting ap- | turn it in one"dire'ction and leave the coun-

paratus the several improvements herein.de-

the shaft n rotatable mdependen tly of its op-
erating-crank in the direction of its turning

under the strain of the spout or weight in

falling when eitherisrelieved of the counter-

balancing effect of the other, and the dog de-
vice for arresting the spout or weight against

falling while being raised—in the event of the
cable of the one or the otherthen breaking it

is within my invention to employ one or more
of these devicesin asingle hoisting apparatus..

Moreover, I do not limit my mventlon to the
detaus of construction shown and deseribed
as being involved in my several improve-

ments, as they may be variously modified by

those skilled in the art without departure
For exam-
ple, asone change that oceurs tome, the shaft
n need not itself be adapted to be shifted, but
the pinions it carries may be. shifted on the
shaft, or they might be loosely supported
thereon to be clutched when required. It is
my intention toinclude these changes as with-
in my invention as equivalents for the shift-

ing crank-shaft, particularly as expressed by

' the terms of the ctppended 01311]]8, except the
- third.

R0

~and a reversing driving
counter-shaft loncrltudmaﬂy adjustablein its

35

40
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What I claim as new, and desue to secure
by Letters Patent, is—

1. Inahoisting apparatus the combination
with the main shaft of a driving gear-wheel,
- gear. comprising a

bearing and carrying pinions, and a rotary
shaft carrying a pinion permanently meshing
with said driving gear-wheel and a pinion fo
mesh with one of the pinions on said counter-
shaft when the other pinion thereon is out of

mesh with said driving gear-wheel, substan-
tially as and for the purpose set forth.

2. Ina hoistingapparatus, the combination

with the main shaft of a driving gear-wheel,

and a reversing driving-gear comprising a
counter-shaft n longitudinally adjustable in
its bearing and carrying the pmlons m and [,
a shaft k earrying the pinionsm’'and 7, a col-
lar ' on said counter-shaft and a stop ‘n? ad-
Jjustable to engage said collar in either posi-
tion of said eou nter-shaf‘r ,the whole being con-
structed and arranged to operate substan-
tially as described.

3. Inahoisting apparat .., the combmatlon
with the main shaft of a driving gear-wheel,
a reversing driving-gear ad Justably en gaging

 said ﬂ'ear-wheel to turn the main shaft in

6o

elthel direction by turning said reversing-
gear in one and the
ter—shaft in said reversing-gear, and an oper-
ating-handle engaging said counterﬂ];iaft to

a reversing driving-gear comprising a coun-

& same dlrectlon a coun-'

ter-shaft free o be turned in the same direc-

tion independently of said operating-handle,

substa,ntlally as and for the purpose set forth.
4. Ina hoisting apparatus, the combination

‘with the main sha,ft of a driving geal-wheel

a reversing driving-gear adj usta,bly engaging

sald ﬂea,r—wheel to turn the main shaftin

elther direction by turning said reversing-

-gear in one and the same dlrectmn a coun-
ter-shaft-in said reversing-gear ca,riymﬂ‘ a

ratchet, an operating-handle loosely mounted

5

70.

on said counter-shaft and a dog on said han-

dle to'engage said ratchet by turning the han-

dle in one direction and leaving the counter-

shaft free to be turned in the same direction
independently of said handle, substantially

“as and for the purpoese set forth.

5. 1n a hoistingapparatus, the combmatwu

with the main shaft of a driving gear-wheel,
areversing driving-gear ad] ustably engaging

said Uear-wheel 130 turn the main shaft in
elther direction by turning said -reversing-
gear 1n one-and the same dlrectmn a coun-

ter-shaft n in said reversing-gear, 2 ratchet

h on said counter-shaft and an operating-

/5

8o

handle G having a head G’ by which it is |

loosely journaled on said counter-shaft and

containing a spring-controlled dog engaging

g0

said r&tehet substantially as and for the pur-

pose set forth.
€. Ina hoistingapparatus, the combination

with the main shaft of a driving gear-wheel,.

a reversing driving-gear adjustably engaging
sald gea,r-wheel to turn the main shaft in
either direction by turning said reversing-
gear 1n one and the same direction, and a dow
engaging said driving-gear to prevent reverse
turnmﬂ' of said main shaft, substantially as
and for the purpose set forth.

. Inahoisting apparatus, the combination
ﬂth the main shaft of a. duvmg gear-wheel,

ter-shaft n lonmtudmally adjustable 1n its
bearing, pinions m and [/, on said counter-
shaft, a shaftZ, pinionsm ' and l', on said shaft,
and a dog engaging the pinion Z" substantla,ll y
as and for the purpose set, forth.

8. Ina,hmstmfrappamtus the combination
with the main shaft of a driving gear-wheel,

ECO

105

1I0

a reversing driving-gear comprising a coun-
ter-shaft n longitudinally adjustable in.its
bearing, pinions m and /, on said counter- -

shaft, ashaftk, pinionsm 'and l', on said shaft,

and a dog reversible to enfra,fre the pinion I

I15

in elther direction, subbmntmlly as and for

the purpose set forth
AXEL A. STROM.,
In presence of— o
R. 'I'. SPENCER,
Dax W. LEE.
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