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SPECIFICATION forming part of Letters Patent No, 649,578, dated May 15, 1900, .
Application filed November 29, 1899, Serial No, 738,704, (No model.)

To all whom it may concern:

Beit known that I, HENRY IH. [IOKE, a citi-
zen of the United States, residing at Fred-
erick, in the county of Frederick and State
of Maryland, have invented a new and use-
ful Crane, of which the following is a specifi-
cation.

This invention relates to cranes in general,
and more particularly to that class known as
““swinging” cranes, and has specific refer-

~ence to steam-operated cranes, the object of

20

the Invention being to provide a construe-
tion in which the steam-cylinder is mounted
direetly upon the mast and in which the sup-
ply and exhaust are regulated by a hand-le-
ver mounted upon the arm of the crane, this
lever being so arranged and equipped as to
permit an efficient operation of the parts in
the starting and stopping of the piston and
in the manipulation of the lifting-chain which
18 operated thereby.

- In the drawings forming a portion of this
specification, and in which similar numerals
of reference designatelike and corresponding
parts in the several views, Figure 1 is a rear
perspective view showing the complete crane.
Fig. 2 is a vertical central section taken

- through the mast of the frame and the cylin-

30

der, portions of thesupply and exhaust pipes
and other parts being shown in elevation.
Fig. 8 is an enlarged detail section showing
the upper end of the mast, with its trunnion,

~and the arrangement of the steam and ex-
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haust pipes which are passed through the
frunnion. Fig. 4isa detail perspective view
showing the lower end of the steam-cylinder
and the supply and exhaust pipes connected
therewith, together with their regulating-
valves and the lubricator and drain-pipe.
Kig. 51s adetail perspective view showing one
of the springs which hold the supply and ex-
haust valves normally closed.

Referring now to the drawings, the erane
of the present invention comprises a mast
formed of two plates 5and 6, disposed verti-
cally and which are mutually connected side
by side through the medium of end pieces 7
and S, of which the piece 7 has a bearing piece
or projection 9, forming a trunnion which en-
gages a recess in a plate 10, which supports
the weight of the crane. Theupper end piece
S of the mast has a tubular projection 11,

| forming a hollow trunnion having a bearing

within the inclosure of a flange 45 of a plate
12, secured to the root-beams 46 of the build- 55
ing in which the craneis housed. The plate
12 has a central perforation 47, which regis- |
ters with the bore of the trunnion 11 for a
purpose which will be presently explained.

Riveted or otherwise fixed to the plates 5
and 6 are parallel metallic beams 15, which
oxtend outwardly from and at right anglesto
the mast, these beams being mutually con-
nected at intervals to hold them in their
proper correlative positions. These beams 63
15 form the arms of the crane, and between
their outer ends is journaled a sheave or pul-
ley 16. DBraces 17 are riveted to the sides of
the beams 15 at one end, while their opposite
ends are similarly attached to the plates 5 4o
and 6 below the beams 15 and act to support
and brace the outer end of the arm of the
crane. N

The beams 15 are whatis commonly known
as ‘‘girder-iron,” and similar and shorter 7z

6o

‘beams 18 are fixed to the outer faces of the

plates 5 and 6 adjacent the upper ends thereof
and project at the opposite sides of the mast
from the arm of the ecrane. These beams 18
are disposed mutually parallel and are sep- 8o
arated by an interspace, in which is dis-
posed a steam-cylinder 19, the flange at one
end of which rests upon the beams 18, which
act tosupportit. This flange, which isshown
at 438, has the upper eylinder-head 49 fixed
thereto. DBraces 20 are fixed to theounter ends
of the beams 18at their upper ends, while the
lower ends rest upon the rear ends of the
beams 15 and are riveted to the plates 5 and
6. Additional and similar beams21 are fixed
to the outer faces of the plates 5and 6 of the
mast adjacent the lower ends thereof and
are provided with hangers 22, attached at their
lower ends to the outer ends of the beam 21
and at their upper ends to the plates 5and 6,
and between these beams 21 is journaled a
pulley 23 for a purpose to be presently ex-
plained. -

Within the cylinder 19 is disposed a piston
50, having arod 24, which extends outwardly
through a stuffing-box at the lower end of the
cylinder and is adapted for movement in a
direction parallel with the mast. The lower

Qo
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\ end of the piston-rod is bifurcated, as shown
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at 51, and within the inclosure of the bifur- ]

cations is journaled a pulley 52.

A lifting-chain 25 has one end fixed to a
cross-plece 26, attached to the under edges of
the beams 21, ‘and is then passed upw&rdly

and over the pulley 52, then downwardly and.

under the pulley 23, and then upwardly be-

tween the plates 5 and 6 and over a pulley 27,

journaled between the beams 15 and the
plates 5 and 6 at the inner end of the arm of
thecrane. Thechainisthentaken outwardly
along the crane-arm and is passed over the
pulley 16, from which it depends, the de-
pending end of the chain having a hook 28
attached thereto. Thus as the piston moves
upwardly within the cylinder 19 the outer
end of the chain 25 is raised to correspond-
ingly move the hook, and as the piston moves
downwardly the outer end of the chain is low-
ered to drop the hook.

In order to supply steam to the cylinder 19

and to convey the exhausttherefrom, both the

supply and exhaust pipesare passed through
the hollow trunnion 11 of the mast. The ar-

rangement of the supply and exhaust pipes

throuffh the hollow trunnion is shown in Fig.
3 of the drawings, in which is shown a flan D'ed

nipple 55, ﬁxed upon the upper face of the_

plate 12 and with its bore registering with-the
opening thereof.

of Wthh 1S equal to that of the nipple 55 and

~ the wall of the bore of which is extended

35

40

45

downwardly a short distance to form a flange
57, adapted to enter a recess 58 in the inner
peuphery of the nipple 55 and at the upper
end of the latter. The opening 59 at the up-
perend of the T 56 is smaller than the bore of

the T, and in the wall of thisopeningisarecess |
‘rod 90.

60, in which 1s disposed a packing-ring 61.

A cap 62 is disposed upon the upper end of
the T 56 and has a central perforation 63,
adapted to aline with the perforation 59, this
cap havinga lug 64 uponits lower side, which
enters the recess 60 to compress the packmﬂ'-
ring.

The steam-suPply pipe comprises a mpple

- 65, which is passed through the trunnion 11,

50

the plate 12, and the mpple 9o and engages A
packing-ring 66, disposed in the recess or
groove 58, the T 56 being clamped down upon
the mpple 55 to compress this packing-ring

 andform asteam- tight joint, while permifting

55

rotation of the nipple 65 with respect to the
plate 12 and nipple 55. The nipple 65 pro-
jects downwardly between the plates 5 and 6
andatitslowerend hasanelbow 67,connected,

. by means of anipple 63, with a T 69, from the

6o

stem 70 of which leads a steam-supply pipe

71, which is connected to the cylinder 19 in
a manner which will be presently explained.
The exhaust-pipe 72 comprises a nipple 73,

which is passed inwardly through the 0111361'

end of the T 69 and into the elbow 67, where

it is provided with an elbow 74, having a nip-

ple 75, passed upwardly throu ﬂ‘h ni pple 65 and

Upon the'upper end of the .
flange 55 is disposed a T 56, the vertical bore

649,578

and 63, the nipple 75 being firmly packed by
the packing-ring 61 at the upper end of the
T 56, while the nipple 73 is suitably packed
at the outer end of the T 69. With this con-

70

struction 1t will be seen that steam may be

supplied to the T 56 through a nipple 76, en-
gaged with the stem theleof from which the
steam will pass through the several connec-

-tions to the supply-pipe 71, while the exhaust-

steam may pass through the pipe 72 and out-
wardly through the nipple 75, the crane at the
same time bemcr capable of free and unre-
stricted osclllatlon and rotation.

- Referring now more particularly to Figs. 1
and 4 of the drawin os, the supply-pipe 71 ex-
tends to a point below the lower end of the
cylinder 19, where it is connected with a re-
turn 77, to which in turn is connected a globe-
valve78.. Abovethisglobe-valveisconnected
a gate-valve 79, having a reciprocatory stem
80, by means of which the valvemay be opened
and closed, and above the valve 79 is a four-
way connection 81, one stem of which is con-
nected with a tubular projection 82 -at the
lower end of the cylinder 19 through the me-
dinm of a nipple 83, while the second stem is
connected with the stem of a T 84 by means
of a nipple 85. The T 84 is disposed with its
head vertically, and to the upper end of this
head is connected a lubricator 86, while at the
lower end is attached a globe 87, below which
is a waste-pipe 83. Thelowerend of the head
of the four-way connection 81 is connected
with the gate-valve 79, as above mentioned,
and the upper end of the head of this four-
way connection has a second gate-valve 89
connected therewith, which in turn is con-
nected with the exhaust-pipe 72, the gate-
valve 89 having a reciprocatory Opemtmﬂ-

From the above description it will be seen
that by manipulation of the valves 79 and 89
steam may be admitted to the cylinder 19 to
raise the piston therein and that the supply
of steam may be subsequently cut off and the
exhaust opened to permit the escape of steam
and the downward movement of the piston

It 18 of course highly necessary that one

valve be cut off before the other is opened to
prevent the passage of steam from the sup-

ply-pipe directly outwardly through the ex-
haust - pipe.
ism which insures this operation comprises
a hand-lever 91, pivoted upon the arm of the
crane near the outer end thereof and adapted
to oscillate between guides 92 upon the crane-
arm.

94, this slot permitting a certain degree of
lost motion of the lever with respect to the

rod 80. | _ .
The rod 90 of the valve 79 has its outer end

enlarged and provided with a longitudinal

slot 95 through which slot is passed a pivot-

T 56 and ountwardly through the openings 59 | bolt 96 engaging the lever 91 at the opposite

The valve-operating mechan-

The rod 80 of the valve 79 extends to.
this lever 91 and has an enlarged and longi-
tudinally-slotted end 93, tthfrh which slot
and into the lever 91 is pasged a pivot-bolt
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side thereof from the fulerum of the lever. | hedvy to draw upwardly the slack between

The slot of the rod 90 permits lost motion of
the lever 91 with respect to the rod, as Wlll be
readily understood.

In order to hold the rods 30 and 90 inwardly
to normally close theilr 1espeet1ve valves 79
and 89, spring-plates 97 are fixed to the edges
of the plate 6 and have their free ends bifur-
cated and extended beyond the plate 5, these
bifurcated ends having the rods 80 and 90
passed therethrough. Upon the rods 80 and
90 are disposed stops 93, which are engaged
by the bifurcated ends of the springs, which
are thus permitted to exert pressure upon
the rods in the direction of their valves to
hold the latter closed. Thus if the exhaust-
valve 89 be opened and the piston be at the
lower limit of its motion the lever 91 may be
swung to the left, when it will first permit the
rod 90 to move rearwardly under the influence
of the spring 97 and close the valve 89, the
bolt 94 at the same time passing along the
slot at the end of the rod 30. When the valve
89 is closed, the bolt 94 will have reached the
end of the slot of the rod 80, and continued
movement of the lever will draw the rod 80
to open the valve 79 and permit a flow of
steam into the cylinder, when the piston will
be forced upwardly and will raise the hook
25. If the lever 91 be then moved to the
right, the releasing of the rod 80 will permit
the spring 97 connected therewith to c¢lose
the valve 79, after which continued move-
ment of the lever will draw the rod 90 and
open the valve 8). Steam will then exhaust
from the cylinder through the pipe 72, and
the piston will move downwardly permltmnw
the hook 28 to drop. As the piston moves

- upwardly under the influence of steam-pres-
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sure, it is of course necessary to provide for
the escape of whatever gas may be in the cyl-
inder above the piston, d-ﬂd for this purpose
a vent 99 is formed in the side of the cylinder,
just below its upper end, and with this vent
is connected a vent-pipe 100, which leads to
the exhaust-pipe 72. The vent 99 being lo-
cated below the upper end of the cylinder 19,
there is a cushion formed above the vent-
opening which prevents the piston striking
against the upper cylinder-head.

In the employment of a crane of this nature
1t 1s of course necessary to provide means for
drawing out the slack of the chain 25 as the
piston moves downwardly, as, unless a pull
be applied to the hook 28, the slack will not
run over the roller 27. Ifor this purpose a
pulley 101 18 mounted 1n uprights 102 upon
the outer end of the crane-arm directlyin the
rear of the pulley 16, and over this pulley 101
1s passed a chain 103, one end of which is at-

‘tached to the chain 25 at a suitable point be-

tween the rollers 16 and 27, while the other
end of the chain 1s passed npwardly and over
a pulley 104, journaled between the plates 5
and 6, a weight 105 being fixed to the free
end of the chain,

‘table mast having an arm,

the pulleys or rollers 27 and 23.
When it isdesired to lubricate the cvlmdel
the lubricator 86 is operated in the usual

70

manner, while water of condensation may be
drained from the cylinder, the exhaust, and

the supply through the drain-pipe 83 when
the valve 37 is opened it being of course un-
derstood that in draining the supply-pipe a
suf
the water therefrom first into the cylinder.

- It will of course be understood that in prac-

“tice the specific arrangement shown may be

varied and that any desired materials and pro-

75

icient head of steam is admitted to blow .

8o

portions may be used without departing from

the spirit of the invention.
-~ What is claimed 18—
1. In a crane, the combination with a rota-
of a cylinder
mounted upon the mast, & piston in the cyl-
inder provided with a rod, pulleys carried by
the mast and the arm, a chain passed over
the pulleys and operatively engaged with the
piston-rod, a steam-inlet connected with the
cylinder, outlets for the cylinder, valves
adapted to control the inlets and outlets, a
lever, and shifting rods connected with the
valve and with the lever, said lever being
adapted for partial lost motion with respect
to the rod.

2. In a erane, the combination Wlth a mast;

having an arm, of a cylinder carried by the

mast, a piston in the cylinder provided with a
rod, a pulley upon the arm, a chain passed
over the pulley and operatively engaged with
the piston-rod, a steam-inlet connected with
the eylinder, outlets for the ¢ylinder, valves
adapted to control the inlets and the outlets,
a lever, and shifting rods connected with the
valve and with the lever, said lever being

Q0
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adapted for partial lost motion with respect

' to the rod.

3. A crane comprising a mast having an
arm, pulleys upon the mast and arm, parallel
beams fixed to the mast adjacent its upper
end, a cylinder disposed between the beams
and having a flange resting thereon to sup-
port the eylinder, a piston in the cylinder pro-
vided with a rod, a chain passed over the pul-
leys and connected with the rod, and means

for supplying pressure to the cylinder to re-

ciprocate the piston and its rod.

4, In a crane, the combination with a cyl-
inder having a piston having lifting mechan-
ism connected therewith, of a steam-inlet and
a steam-outlet connected with the cylinder,
valves adapted to control the inlet and out-
let, and a lever operatively connected with
the valves and having partial lost motion
with respect thereto. |

5. A crane, comprising a mast having an
arm, pulleys carried by the mast and arm, a
cylinder carried by the mast and having a pls-
ton provided with a rod, a chain operatively

111G
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connected with the rod, and engaged with the -

This weight'is sufficiently | pulleys, a pipe connected with the cylinder,
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-. a steam-supply conrected with the pipe, a
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steam - exhaust connected with the pipe, a

valve for the steam-supply, a valve for the |

steam-exhaust, means for holding the valves
normally closed, and a lever operatively con-
nected with the valves and having lost motion
with respect thereto, whereby the valves may
be successively opened and closed as the le-
ver 18 operated. -

arm, a cylinder mounted upon the mast and
having a piston provided with a rod, a lifting-
chain carried by the mast and arm and hav-
ing operative connection with the rod, a steam-
supply and a steam-exhaust connected with

‘the cylinder at one side of the piston, a valve

for the steam-supply, a valve for the steam-
exhaust, a rod connected with each valve,
yleldable means for holding the valves seat-

ed, and a lever connected with the rods at |

opposite sides of the fulerum of the lever and
having lost motion with respect to.the rods,
whereby the valve may be alternately and
successively seated and unseated as the lever
is operated. | - '
7. In a crane, the combination with a cyl-
inder provided with a piston having lifting
mechanism connected therewith, of a steam-
Inlet and a steam-outlet connected with the
cylinder, a valve for the inlet, and a valve
for the outlet, means for holding the valves

‘normally in one position, and means for mov-

1ng the valves to their opposite positions, said

moving means having partial lost motion with |

respect to the valves.

"
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8. THe combination with a crade coniptis-

ing a mast and an arm, of a chain slidably

mounted upon the arm, means for moving the

~chain longitudinally to raise and lower its

free end, a pulley mounted upon the arm, a
second pulley upon the mast, a second chain

~engaged with the first chain and passed

around the pulleys, and means connected with

, - the second chain for moving the first chain in
6. A crane comprising a mast having an |

a direction opposite to that of the first-named
moving means.
9. A crane comprising a mast including

~parallel uprights, parallel beams connected

with the uprights and extending outwardly

thereof toform an arm, braces connected with

the arm and the uprights, parallel beams con-

- nected with the upper end of the mast, a cyl-

inder having a flange disposed upon the last-
named beams to support the cylinder, braces
connected with the last-named beams and
with the uprights, parallel beams at the lower

end of the mast having braces connected with
' the mast, pulleys journaled upon the beams

at the lower end of the mast, pulleys upon the
arm, a piston in the cylinder, and a chain
passed over the pulleys and having operative
connection with the piston. -

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses. |

HENRY H. HOKE.

Witnesses: |
D. E. SQUIRES,
C. K, DOYLE.

40

45

55

60




	Drawings
	Front Page
	Specification
	Claims

