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UNITED STATES

ERWIN GRAVES, OF CAMDEN, NEW JERSEY, ASSIGNOR, BY DIRECT A

PaTENT OFFICE

AND .

MESNE ASSIGNMENTS, TO WALTER WOOD, OF PIIILADELPHIA PENN-

SYLVANTA.

HYDRAULIC CRANE.

SPECIFICATION forming part of Letters Patent No. 456,360, dated July 21, 1891,
Application fled Pebruary 6, 1890, Serial No, 339,480, (No model)

To all whom it may concern:

Be it known that I, ERWIN GRAVES, a citi-
zen of the United States, residingat Camden,
in the county of Camden, and State of New
Jersey,have invented certain new and useful
Improvements in Hydraulic Cranes, of which
the following is a spemﬁeatlon

My improvements; althongh applicable in
connection with hoisting 4nd traction appa-
ratus of various orwamzatlons, relate gener-
ally to cranes of the classin which a carriage
or conveyer provided with load-elevating de-
vices is mounted and adapted to move to and
fro upon a bridge which is itself arranged for
movement upon a track,—and my said im-
provements relate specifically to the means
for occasioning the travel of the.carriage.

Itisthe object of myinvention to provide,—
by anovel arrangement of the system of ropes
through which the said carriage is propelled,
and by the organization and combination
therewith of a motor in which hydraulic press-
ure is utilized for operating said ropes,—an
economical, and uniformly and positively op-
erating means for occasioning the travel of
said carriage.

In the drawmas Tillustrate and herein I1de-
scribe a good form of a convenient embodi-

ment of my invention, the particular subject

matter claimed as novel being hereinafter
definitely specified.

In the drawings, Figure 1 isa top plan view
of a bridge mounted upon ways, a carriage
mounted in said bridge, carriage operating
ropes, and a pair of hydraulic or other ¢ylin-
ders, together embodying myinvention. ~Fig.
2 is a plan of one of the cylinders, showing
the side faces of its sheaves,—and Fig. 3 is a
side view of one of the eylinders, showing the
edges of its'sheaves. Fig. 4 is a central ver-
tical longitudinal sectional elevation of a
valve for the cylinders, illustrating in fall
lines the operating handle of said valve, and
the pipes into which lead the ports of said
valve.

Similar letters of reference indicate corre-
sponding parts.

In the drawings, A indicates the walls of a
quadrangular inclosure in which the appara-
tus is located,—formed as a part of or con-
nected with the longer walls of which inclog-
ure are a pair of rails @, on which the bridge

B bears and travels by means of its rollers d.
As such bridges as that represented, together
with means for ocecasioning their travel are,
broadly considered, old, Ido not deem 1t nec-
essary to herein illustrate or describe any
means whereby such travel is effected, such
means being entlrely independent of the de-
vices and arrangements in which my inven-
tion resides. Sufﬁce it to say howeverthatin
the practical employment of my improved ap-
paratus any usual and preferred form of ap-
pliances may be resorted to to oceasion the
travel of the bridge..

C is the carriage, the same being as to its
general character of any prefened construe-
thIl and being provided with running gear—
consisting, in the carriage shown, of four roll-
ers ¢,—by means of whloh it tmvels in either
dlrectlon upon the bridge B.

¢’ are what I term rope wheels, of which
four, mounted upon the axles of the rollers ¢
and overhanvmo the edges of the bridge B,
are shown in the dmwmos These rope

“wheels are employed in eonnectlon with the

mounting and operation of thetackle or ropes
which lift the load which the carriageis in-
tended to carry,—but which ropes are herein
omitted for the same reason as that given for
the omission of the bridge- operatmo mech-
amsm

c* ¢® are a pair of sheaves, mounted, con-
veniently in horizontal posmons upon ve1t1-
cal axles, at opposite ends of the carriage.

D D are a pair of sheaves, mounted at the
left hand end of the bridge (Fig. 1) and E E
area corresponding pair of sheaves, mounted
at the right hand end of said bridge. These
sheaves are dll preferably arranged in hori-
zontal positions to correspond with thesheaves
of the carriage.

D* is the lefL hand carriage 1ope, as to
what Iterm its outer end beemed to a keepe1
d, or other point of attachment; which is one

of a pair atone end of the 1nclosme, and asto.

its intermediate portion passing around one
of the sheaves D, then around the carriage
sheave. ¢*, then around the other sheave D
and then off to the point where it is seoured
to the motor.

E* is the right hand carriage rope,.as to

what I termr 1ts outerend secured toa keeper
¢, which is the othex of the pair mentioned,
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and as to its intermediate portion passing
about one of the sheaves E, then around the
carriage sheave c¢°, then about the other
sheave E, and then off to the point where it
is secured to a motor.

As will be apparent traction upon the rope
D* will, if the rope E* be correspondingly
slackened, positively draw the carriage to-
ward the left hand end of the bridge, while
traction upon the cord E* will, if the rope D*
be correspondingly slackened, positively draw
the carriage to the right hand end of the
bridge.

The means which I employ to effect the pull
upon one rope and the corresponding relaxa-
tion of the other rope, are a pair of hydraulic
cylinders and pistons or plungers which are
conveniently assoeiated in their operation by
reason of being in communication with a com-
mon source of hydraulic pressure which is
controlled by a single valve.

T I/ are the pair of hydraulic cylinders
and pistons referred to, the left hand piston
being connected with and operating the left
hand rope D*, and the right hand piston be-
ing connected with and operating the right
hand rope E*.

As the two eylinders and pistons are pre-
cisely similar, a description of one will suffice.

F* isahydraulic cylinder, the same being of
any preferred size and arrangement, within
which a piston f* is fitted for reciprocation.

@ is a bracket applied to the outer extrem-
ity of the piston, and g is a bracket applied
to the opposite end of the eylinder. Kach
bracket embodies a pair of ears which serve
to support an axle. Upon the axle of the
bracket G are mounted two piston sheaves G*
while upon the axle of the bracket g are like-
wise mounted two cylinder sheaves g*. The
carriage ropes are applied to their respective
pistons conveniently by being led each to its
appropriate pistonand first over one cylinder
sheave ¢, then overa piston sheave G*, then
over the second cylinder sheave g*, and then
over the second piston-sheave G*, and by
each havingits extremity attached to a keeper
conveniently secured to or forming a part of
the eylinder F*. The number of sheavesem-
ployed and the number of times each rope is
carried avound its eylinder and piston, will
in practice depend upon the relative propor-
tions of said pistons and the bridge upon
which the carriage travels, it being desirable
that a piston should when forced out to the
limit of its movement take up a sufficient
length of the rope to occasion the travel of
the carriage from one endof the bridge to the
other.

H H are pressuresupply pipes. These pipes
lead one from each of two pressure supply
ports < of a valve I,into the respective eylin-
ders behind the pistons, so that the pressure
which they supply tends according to the cyl-
inder to which it is applied to force a piston
outward. Thevalve I maybeof any preferred
construetion and may Dbe situated wherever

convenient. It is constructed as an ordinary
slide valve, having two pressure supply ports
i already mentioned, and an exhaust port g’
between said supply ports.

J is the pressure supply pipe leading into
the valve chamber.

1 is the valve proper, adapted to control
the ports, and provided with a valve stem ¢°
which passes out through a suitable stuffing
box in the end of the valve chamber, and is
at its outer end secured to the operating han-
dle K.

The handle K is conveniently pivoted to a
standard or support L and is provided witha
hook %, while the standard is provided with
a series of notehes I so that the handle may,
by the engagement of its hook with a given
notch, be locked in given positions to secure
the valve in desired adjustments.

In TFig. 1 pressure is supposed to be enter-
ing the right hand eylinder, and therefore
the piston is being forced outward in the di-
rection of the arrow,—the right hand rope is
being taken up by said eylinderand piston,—
and consequently the carriage is supposed as
being draswn toward theright hand end of the
bridge. The valve, to effectthis operation,is
supposed in the position shown in Fig. 4,with
the pressure leading into the right hand pipe
H,and the pressure theretofore existing in the
left hand cylinder exhausting through the
other pipe I, under the valve <%, and out
through the exhaust port and its connected
pipe. While, therefore, the carriage is being
drawn to the right hand side of the building,
it takes up or drawswithittheleft hand rope,
and by the consequent pull upon said rope
retracts the lefthand piston into its eylinder.

When it is desired to oceasion the travel of
the carriagetotheleft handendof the bridge,
a correspondingly opposite operation takes
place, and by the shifting of the valve-oper-
ating handle I{ the valve is moved to the op-
posite end of its chamber, the pressure is
forced into the left hand cylinder, and the
lead given to the exhaustfrom the right hand
cylinder.

1t is obvious that when the ecylinders are
not aetive the longitudinal position of the
carriage upon the bridge is not affected by
the travel of the latter, as all the carriage
sheaves will run idly against the standing
earriage ropes.

It will be apparentthatihe arrangement of
the carriage ropesshown and deseribed,where-
in their outer ends are attached to fixed
points, and the intermediate portions of the
ropes in the form of bights passed around the
¢arriage sheaves is of considerable practical
value, inasmuch as if the ends of said rope
were attached directly to the carriage both
carriage ropes would have to be taken up by
the pistons as fast as the bridge approached
the end of the building in which said pistons
were loeated, independently of any movement
of the carriage upon the bridge,—a condition
which would of course render necessary a more
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complicated system of motors. In the ar-
rangement to which I resort the amount of
rope necessary to be taken up by a piston to
effect a given travel of the carriage is invari-
able whatever the position of the bridge.
Although T have herein deseribed the pis-

.tous as being operated by hydraulic pressure,
that being the power to which in practice I

prefer to resort, it is obvious that pneumatie,
steam, or other power, might with good results
be supplied to cylinders and pistons of the
substantial character herein described and
therefore that the term hydraulic pressure in
the claims is employed to include all such op-
erating agents. .

I disclaim the combination with a pair of
parallel, longitudinal supports, a transverse
bridge traveling thereon, and actuating mech-
anism for said bridge, of a carriage capable of
transverse movement along said bridge, a
pair of sheaves mounted upon opposite sides
of said cartiage, a pair ofropes leading from
& point exterior to said bridge to the respect-
ive ends thereof, thence to and around said
sheaves, respectively, thence returning to the
respective endsof the bridge, and thence pass-
ing toanchoring points exterior to the bridge,
said ropes being provided with suitable guid-
ing and supporting pulleys upon the bridge,
and actuating devices for said ropes whereby
the transverse shifting of the carriage along
the bridge is effected, but the bridge move-
ment is permitted without change of position
of the carriage relatively to the bridge. My
invention, as hereinafter claimed, is limited
to the use of a carriage which runs upon the
bridge and is thence supported thereby in-
stead of being suspended beneath the bridge
by means of the carriage-actuating ropes.

Having thus deseribed my invention, I
claim and desire to secure hy Letters Pat-

ent—

1. In combination with bridge tracks, a
bridge adapted totravel on said tracks, a car-
riage adapted to travel on said bridge, two
correspondent ropes each of which is at its
free extremity affixed to a point of attach-
ment at or near the end of the tracks, is then
ledin thedirection of the length of the bridge
tracks to a given end of the bridge, then in
to the carriage on said bridge, then out
again to the same end of the bridge, and
then in the direction of the length of the
tracks but away from the point of attach-
ment to a suitable motor, such, for instance,
as the hydraulic ram to which it is attached,
substantially as set forth.

2. In a crane, the combination of bridge
tracks, a bridge adapted to travel on said
tracks, a carriage adapted to travel on said
bridge, a pair of oppositely acting hydrau-
lic cylinders and pistons connected with
a common source of hydraulic supply, anda
system of ropes bent.about the pistons and
cylinders and also about sheaves carried by
the carriage, substantially in the manner set
forth, and having their free extremities se-
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cured to points of fixed attachment, substan-
tially as set forth. . :
3. In combination with bridge ways, a
bridge adapted to travel along said ways, a
carriage mounted ~upon said bridge and
adapted to travel along the same, and. two
carriage ropes both extending along the line
of travel of the bridge, one rope at one end
of said bridge and the other rope at the
other end of said bridge, and each interme-
diately of its length led in to the carriage,
looped around a portionof the same, and led
out again, substantially as set forth.
4. In combination with bridge ways, a
bridge adapted to travel along said ways, a
pair of sheaves at each endof and upon said
bridge, a carriage mounted for travel upon
said bridge, sheaves mounted on said car-

riage, and two carriage ropes both extending.
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along the line of travel of the bridge, one .

existing at one end of the bridge and the
other at the other end of said bridge, the in-
termediate portion of each rope passing over
or around one pair of bridge sheaves and in
to the carriage and around a given carriage
sheave and out again, substantially as set
forth, ' :

5. In combination with a pair of hydraulic
cylinders and pistons, a bridge, tracks along
which said bridge may travel, sheaves mount-
ed upon each end of said bridge, a carriage
mounted for travel along said bridge, car-
riage sheaves, two carriage ropes extending
along the line of travel of said bridge at op-
posite ends thereof, the intermediate portion
of each rope passing over or around the
bridge sheaves nearest to it and each also
around its appropriate carriage sheave, and
each rope being fixed as to one end and as to
its other end bent upon oneof the hydraulic
pistons, substantially as set forth.

6. In combination with a bridge, tracks
upon which said bridge is adapted to travel,
sheaves mounted upon the extremity of said
bridge, a carriage mounted for travel along
said bridge, carriage sheaves, two carriage
ropes extending at opposite ends of the
bridge along the line of travel of said bridge,
the intermediate portion of each rope pass-

ing over or around bridge sheaves and around -

its appropriate carriage sheave, a pair of hy-
draulic pistons and eylinders, a valve casing,
pipes leading from the valve casing to the
hydraulic eylinders, a pipe supplying hy-
draulic pressure to said valve casing, one ex-
tremity of each of the said carriage ropes

| being led over or bent upon its appropriate

one of said hydraulic
as set forth. :

In testimony that I claim the foregoing as
my invention I have hereunto signed my
name this 4th day of February, 1890.

ERWIN GRAVES.

pistons, substantially

In presence of—
. NorMAN DIXON,
LEWIS ALTMAIER.
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