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{No madel.}

To all whom it may concern: |
-Be it known that I, ALEXANDER EPHRATM

- BROWN, of Olevelfmd in the county of Cuya-

hoga and State of Ohw have invented certain
new and useful Improvem ents 1n Hoisting and
Conveying Machines; and I do hereby declare

that the following is a full, clear, and exact

- description thereof, reference bemg had to the

IO

L5

- accompanying drawmo‘s malz:mg part of this

5peclﬁc&t1011 |

My invention relates to certam 1MpProve-
ments in hoisting and conveying machines
that are demgned to operate on cable or wire
tramways of limited length, and where the
motions of said machine, in hmstmg and con-
veylng along on such tramways are designed to
be produced and controlled by means of the
hoist-rope of said maechine, the said rope being

- manipulated at a point distant from the ma-

20

s

chine. |

- Ordinarily, machines of this class are de-
signed to work on tramways which are sus-
peuded at an angle or a grade with a horizon-
tal Iine, in order that one of the movements

of the machine along the tramway shall be

produced by the action of gravity upon the

traveling carriage or machine, while the re-
- verse movement (up the grade) is produced by
~ the pull of the hoist-rope of the machine. In
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the common form of this class of tramways 1s
employed a tightly-str etched rod or wire rope
between two piers of unequal heights. This
grade varies in every part of the leugth of the
cable, determined by the curve due to the natu-
ral sag of the same.
tramway is still further affected by the con-

centrated load of the machine as it travels

along the ditferent parts of the tramway. The
greater the concentrated load of the machine
the greater will be the variation of the grade of
the cable out of its natural curve. From these
considerations it may be easily seen that at a
point near the lower end of a suspended cable

- tramway the grade will be much less than that at
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points nearer the higher end, and if the weight

of the machine and its load be near the lower

end of this tramway there may be produced

so much sag at this point that there will be

an upgrade from the machine to the extreme

Jower end of the cable, and in practice gen-

ally the average grade of this class of tram-

tmvel of the .carriage near the lower end
of the cable nearly always occurs with heavy
loads; or if there is not an upgrade produced
the downgrade will be so small as to cause lit-
tle or no tendency of the machine to travel to
the lower end of the cable. Again, the hoist-
rope of the machine at all times exerts a back
pull on the machine, due to its weight, and it
i1s evidentthat the longer this hoist-rope is the

- greater will be the back pull on the machine;

and in most cases this back pull of the hoist-
rope as it pays out will be sufficient to coun-
teract all tendency of the machine to run down-

grade long before the machine reaches the

lower end or Iimit of the cable tramway. In
consequence of these facts, cable tramways as
heretofore used (particularly those of the class
mentioned) could not be employed where it
was requisite for the machine to travel over
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the entire length of the tramway, or to the

extreme lower end of the same, because the
dead or lowestsag point of the cable, produced
by the machine and its load on said cable, was
so far from the lower end of the tramway as
to leave a large portion of the same useless.
For these reasons cable tramways have not

heretofore been successtully used in places

where 1t was necessary thatthe machine should
travel beyond this dead or sag point—such

places, for instance, as in unloading vessels,

The grade of this cable |

-where the downgrade end of the cable should
‘be at the vessel and project over it in order to

reach the center of the hatch of the same, as
shown in Fig. 1

Now, my invention has for its main object to
overcome all these difficulties successfully and

cause the machine to travel throughout the

entire length of the tramway w1th ease and
rapidity, even though the latter may have
formed in it a considerable upgrade (against
the run of the machine) at the 1ower or vessel
end of the tramway.

To this main end and obJ ect my invention
consistsin the employment of a counter-weight
suitably suspénded to some frame-work (01 cli-
narily to one or the other of the two piers of
the cable or track) by means of a block and
pulleys or drums of proper shape and form,

the free end of the line or rope which sus-

pends this counter-weight being so arranged
with reference to the tr aMmway and machme

ways 18 such Fhat this upgmde acra,mqt the | and so connected ther eto; as to ftlways exert a
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pull upon the machine - carriage along the | tion of the machine downgrade to the stop
m* over the vessel (in this ease) is produced

tramway 1n a direction opposed to the pull of
the hoist-rope of the same. The sheaves or
drums and lines of this counter-weight may be
so proportioned that the machine in its travel
upgrade will litt the counter-weight any de-
sired proportional distance to that moved over
by the machine—as, for instance, the counter-
welght may have five pulleys or sheaves over
which the counter-weight line passes, making
thus a distance of one foot raised of the coun-
ter-weight for every five feet of run upgrade
of the machine. This proportion is the one I
ordinarily use in practice with this eclass of
tramways.

In the accompanying drawings, Figure 1is a
side elevation of a eable tramway and its piers,
1lustrating the unloading of a vessel, and hav-
Ing embodied therein my invention. Figs. 2
and 3 show, respectively, enlarged detail side
and end elevations of counter-weight’ blocks
and their connections to the top of back pier
Ifig. 4 shows an enlarged sec-
tional view of the journal of the sheaves of the
pulley-block frame. Figs. 5 and 6 show, re-
spectively, side and end elevations of & modi-
ficd form of counter-weight attachment.

In Figs. 1, 2, 3, and 4 the same part will be
found designated by the same letter of refer-
ence.

« 1s the wire-rope tramway, streteched be-
tween the rear upgrade pier, B, and the ves-
sel end or downgrade pier ¢

¢’ 1s a hinged frame so arranged that, when

~desired, 1t may be lowered over the vessel v

m‘rymﬂ with 1t the end of the cable tr ‘unwwy
«, which 18 permanently secured to the end of
this projecting bridge or frame. From Tfig. 1
1t will be seen that the cable tramway projeets
over and across the hatch 2" of the vessel ».
(Showninsection.) The frame-work ¢ and ¢,
as 18 plainly seen, forms an abutment to act
agaimst the pull of the cable tramway of this
front pier, as do also the parts B’ and B* of
the back pier, 3. The hoist-rope of the ma-
chine /& passes over the sheave of the upgrade-
stop #” to the hoist-drum of the engine D, which
1S controlled by the operator at o.
m' is a bucket or load suspended from the
hoisting and conveying machine earriage m.
m*18 a downgrade-stop clamped to the cable
tramway at the proper position over the hatch
of the vessel to cause the change of motion of
the load or bucket of the machine from the
motion along the tramway to one vertically
into the vessel or from the vessel as the case
may be. The upgrade-stop m® serves a like
purpose of changing the horizontal motion of
the load of the machine along the cable to a

vertically raising or lowellnﬂ direction; or it |

serves as the means of 111t0111%t10111y dumpmt,
the load at any desired point along the tram-
way. The movements of the maehme m and
1ts load along the tramway from the down-
arade-stop to the upgrade-stop are produced
by the pull of the hoist-rope k, and are con-
trolled by the operator at 0. Thereverse mo-

partially by gravity and partially by the pull
of the counter-weight line /,which is attached
to the machine-carriage,and passes thenceover
guide-sheaves I on the end of the projecting
frame ¢, and the top sheave, .l?, on the frame,
(on the top of the pier-timber ¢%,) and from
thence to the sheave-block I’ on top of the
back pier, B, over the sheaves in the counter-
welght w, to which the end is fastened.

g g, Fig. 2, are guide-rods for the counter-
welght w.

From this mmnfrement of parts it will be
readily seen that any desired pull may be pro-

duced at all times in a downgrade direction-

on the machine m by properly proportioning
the weightw, initsextentof travel,to that of the
machine m alonﬂ the tramway. The amount
of the pull of the counter- weight line 7 on the
machine m may be determined by the desired
sag to be allowed in the hoist-rope /i when 1t
18 fully paid out; or it may be determined in
reference to the grade of the tramway «, if the
sag of the hoist-rope 2 is of no material con-
sideration; but it should be enough to cause
sufficient tension on the hoist-rope 2 to over-
come 1ts back pull, plusthe friction of the ma-
chine and its parts, and any upgrade there
may be against the machine at the lower end
of the tramway «. Thus with the weight prop-
erly proportioned 1t 18 evident that there is
always a tension on the hoist-rope 2. For all
positions and motions of the machine m up
and down the tramway « the machine is al-
ways under the pertect control of the operator
at o, since he has perfect control, through the
action of the engine and drum p, of the hoist-
rope h. It 1s also evident that with the weight
w of sufficient amount the machine m will
start and move,when allowed, by the paying

out of the hoist-rope 2 to the extreme limit of

the downgrade end of the tramway—that 1s,
1t will even start from the dead or sag point,
of the tramway and run to the stop m*over the
vessel v as certainly as if it started on the
steep grade of the cable, as at m®. Ifrom this
1t will be seen that the whole length of the
cable tramway, by the use of my invention,
may be utilized for the run of the carriage or
machine.

It 18 evident that in rail or trestle tram-
ways that have little or no downgrade, this
counter-weight, properly arranged in connec-
tion with the hoisting-machine, might be nsed
solely to cause the run of the machine in the
opposite direction to the pull of the hoist-
rope; and while I do not wish it to be undezr-
stood that my invention is applicable only to
cable tramways, yet 1t 18 designed more par-
ticularly for them, as the ordinary conditions
In practice are such that rail or trestle tram-
ways can be built with sufficient grade to cause
the necessary downgrade motion of the ma-
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chine without the aid of a counter-weight ar-

rangement, while with the cable tramway it is
entirely different, it being very unusual to
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- have the grade sufficient of 1tself to allow the
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pass thr0u0*]1 the frame 1'% as shown. -

its entire length. In the movements of the | have on their projecting “outer ends threads to

machine m up and down the tramway « it is

evident that there may occur many timessud-
den starts and reversals of its motion, thusin-
stantaneously acting on counter- Welght line I,
causing the counter-weight wto raise or lowel
as the case may be.

comparison with the hoist-rope &, and there-

fore, if it be subjected to too sudden or too
great strains, it would be liable to rupture or

to break if this strain were as suddenly trans-
ferred to the heavy counter-weight w. To

render an accident of this kind impossible, 1
prefer toplace my counter-weight blocks? and

w at some distance from the front pier or lower
end of the tramway, as in Fig.

It will be seen from this that

tance from I to P, between the front and back

25

piers, and that as this length of counter-weight
line is of considerable welght it will have as

~much natural sag as will just balance the pnll
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- all arranged in the same plane, as are also the
sheaves ' I’, which I prefer to place in the

50

on 1t due tothe eountel -weight. Now any in-
crease of pull on the line-or any addition to
the counter-weight will have the effect of re-
ducing the deflection of this free span of this
line. The first effect of any sudden pull on
the end of this line will be simply to diminish
the deflection of the linel, instead of overcom-

-1ng instantly the momentum or inertia of the.

weight w, and from this it will be seen that this

free span from #* to I’ of this counter-weight

line { will act in the same manner as a very

perfect spring in transmitting strains to the
counter-weightw. Thereforcall the strains due

to the pull of the machine on the counter-

“weight line 7 are transferred gradually in over-

coming the inertia of the counter-weight .

(Jonsequenﬂy there is no liability of this line-:

breaking on account of any sudden orunusual
mo_tions and stoppages of the machine m.
In the pulley-block F the sheaves I* P I’ are

welght w itself, which 18 8o constructed as to
constitute the counter-weight and block com-
bined. Thesheaves,?, ZB I', and I’ are graded
in size, in order that the vertical lines ; l, &e.,

may be as nearly parallel as 1JOSSlble The

~ frame 1" of the pulley-block £’ is composed of

NN

a bar of iron made into the oblong shape
shown, and to the top of 1t 1s fastened the
slotted rope-guide P, and. to the bottom a simi-
lar guide, . This block I’ is suspended from

- the fmme timbers or their equivalent, B’ by

60
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means of a bolt and washer.
the -lower end of this frame in position, and
serves also as a pivot for same. - |

I‘]ﬂ* 4 shows a detail sectional view of the-

Jomnal of the sheaves in this pulley-block
frame . " shows the pin of the sheaves,
which is tightly set-serewed, so as to turn’ Wlth

tue sheaves, but loose in the bushmﬂ's i, which | is a cylinder or dmm, :.Emd D' isa

| In practice I make the
counter-weight rope [ usually small or light in |

'sheaves I and .

1, where I
‘have shown the weight suspended from the
-back pier, B.
the counter-weight line I must span the dis-

.allanﬂ‘ement and Coustluctlon of

_ouﬂ'hly suceessful practice.

“the line D% |
- conie and counter-weight m]most any desired
variable pull upon the carriage-frame mmay be

The bolt * holds the case W1th the arrangement shown ‘1,13 Figs.

2-and 3. For instance, 11 1t be desired to re-

receive the 111ter1011§r -threaded elbows %,

cate the running parts
bow or oil-cup.
The weight w is castin the form shown, and
its sides are drilled to receive the pins of the
Oil-chambers may be cast
in the sides of this weight, through whlch the

' 18 a é*‘lp to this el-

sheave-pins may be Lept 1ubrlca,ted for a con-

siderable time. (" is a slotted guide for the
ropes (/, and alsofor the weightitself by means
of the ﬂmde rods ¢ g. 1" 1is an eye in the top
of Oountel -weight w, to which is fastened one
end of the counter W’Glﬂht line, asshown. This
counter-

welﬂht bloek and pulleys I have putintothor-

to. be understood that 1 limit myself to this
special form or arrangement of counter-weight,
block, and pulleys, nor to any special detail of
mnstruetlon or mode of application tothe ma-

chine, for the counter-weight may be placed

on the front pier, or at any Othel desired place.
Hven the free span ” I’ may be dispensed

with by substituting for it, as an equivalent, a
suitable cushion or spring- conneeted to elther

the sheave-block I or to the weight witself in
such a way as to relieve any jars or sudden
pulls on the counter-weight-rope 7 that may
oceur. For the counter-weight arrangement

shown in Figs. 2 and 3 suitable drums or drum- .

cone and weight may be substituted, as shown
in side and end elevation in Ifigs. 5 and 6.
The line I from the machine in F] gs. b and 6
is connected to the drum D, upon which it
may wind or unwind in the different move-
ments of the machine along the cable.

D’ is a properly-pr 01)01131011@(1 drum or cone-
drum on the same shaft with the drum D.
From this small drum the counter-weight

D?, or the weight itself may have one or more
pulleys, as ShOW]] and the end of the line be
fastened to the {r &me shown. With this ar-

rangement any pull on the hne ! will tend to
raise the weight w by unwinding the linelfrom

! will cause the weight w' to lower'and the line!
to wind upon the drum D and theunwinding of
By this arrangement of drum and

produced, as well as a constant amount, as is

I do not wish 1t

These
machine £0 work by gravity alone throughout | bushings pI'OJeet thr ouﬂh the frame %, and

These elbows, screwing up tight to the frame,
‘hold these _]ournal bushmcrs securely in place
and at the same time act as oil-cups to lubri-
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may be either directly suspended by the line

115

the drum:D andwinding up the line D* uponthe
drum D',and, inversely, any slacking of the line

120
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duce the downgrade pu]l of the line 7 upon

the machine as themachine ascends the hi gher

or steeper grades of the tramway «, this may

| be easily done by a construction and arrange-

ment such as shown at Figs., 5 and 06, Whele D
1::1 Opel]y

130




- constructed drum and cone.

IO

~ - vention may be made, :;md yet embody the 0*1&,13

4 251,446

. The relative di-
ameters at the different points of the drum D

‘to the drum D determine the relative pull of

the Iine I to the counter-weight w'—that is, as

the hne i, thr ough the travel of the nmchme-

upgrade, pays off from the drum D, 1t winds

the rope D? of the count-er-weiﬂ'ht onto the
1 2

cone-drum D’. Now, as the diameter I’ less-
cus as D? winds upon it, the leverage of the
counter-weight on the drum D in the same
proportion diminishes, and consequently the

pull upon the line 7 is less as the machine as-

cends up grade.

- From the foregoing it will he seen that vari-

ous constructions or arrangements of my in-

. of my 1mprovements.

20

What I claim as IIGW,' .md debne to secure

by Letters Patent, is— |
1. The combnnhon with a C“Lb] tr amw fLy

and a conveying or 110.1stmﬂ and conveying

‘machine adapted to travel upﬂmrdly upon sard

- tramway by the pull of the hoist-rope of the

_:25.

same, of a counter-weight so constructed and

arranged with reference to the said tramway,
and so connected to the said conveying or

hotsting and conveying machine frame, that by
. means of a suitablerope or ropessaid couuter |
weight exerts at all times a pull upon the ma-

chine in opposition to the hoist-rope of the
same, substantially as and for the pulposes

her em deseribed.

2. In combination with the plers and cable

- tramway, a conveying or hoisting and convey- |
35 ing machine or carriage and a counter-weight |

length for the purpose of relieving

hand and seal this 23d day of April, 1883.

50 connected (by means of asuitable rope) with
the machine or carriage as to always cause a
pull on said machine in opposition to the hoist
or pulling-up rope of same, and so situatedin
respect to the tramway-machine and piers that
the rope {rom the counter-weight to the ma-

40

chine will have a free span of considerable

o 3,11 sudden
was or shoeks, as deseribed.
3. In combination with a hmstmﬁ {Ln(l Con-

i veying machine cable tramway ‘Ll_lELll“‘ed to
project over the vessel by means of a suitable

45

bridge, beam, or apron, a sheave or sheaves

connected to Lhe end of said bridge, beam, or

apron, and a counter-weight: Wlth 1ts S]IGELVG&;
and rope so arranged and connected to the

hoisting and -eonveyi:ng machine as to relieve

all sudden jars or shocks, as described, the

pulling-rope of said countel -weight, however-
passing from the machine over the sheave or

weight, as and for the purpose herein set forth.

4. The sheave-block I, with one or more
sheaves, construeted rmd .-11*1*&11#(3(1 as. ]1(310111
Sef; iolth SR

d. A counter-weight w, so constructed and-

arranged  as to form a combined weight and
-she.fwe block, substantially as deser ibed.
Tn witness whereof T have hercunto set my

| ALDXA\*DEh EPHRmI BI{()W‘\:’
W"ltnesscs |
SAML. GIBBONS,
- GOTTLIER PPND] R.

Ans]

sheaves on the end of the projecting bridge, =
beam, or apron, and thence to the counter-

60
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