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UNITED STATES PATENT OFFICE. 
WILLIAM LUCIEN SCAIFE, OF ALLEGHENY, PENNSYLVANIA. 

HYDRAULIC CRANE. 

SPECIFICATION forming part of Letters Patent No. 528,445, dated July 24, 1894. 
Application filed August 7, 1890, 

To all, whom it may concern: 
Be it known that I, WILLIAM LUCIEN 

SCAIFE, a resident of Allegheny, in the county 
of Allegheny and State of Pennsylvania, have 
invented a new and useful Improvement in 
Hydraulic Cranes; and I do hereby declare 
the following to be a full, clear, and exact de 
Scription thereof. 
My invention relates to hydraulic cranes, 

it having among its objects, the relieving of 
the roof of the mill from the upward strain 
very often exerted by such cranes; the rota 
tion or Swinging of such cranes by hydraulic 
mechanism; and the furnishing of the full hy 
drostatic pressure employed in raising the 
crane for the operation of the trolley or car 
rier on the jib of the crane, or of other op 
erative mechanism, on the movable body of 
the crane. 
Myinvention is specially applicable to what 

is known as the Holley crane, though some of 
the improvements may be employed with 
other hydraulic cranes, and when so employed 
are included within my invention. 
The ordinary Holley crane is generally con 

structed with a cylinder, and a plunger mov 
ing therein; a middle mast supported by the 
plunger and to which the jib is secured, and 
a top mast which extends up through a bear 
ing termed the top steadiment, this top steadi 
ment being supported in the roof of the foun 
dry or mill, and the top mast moving longi 
tudinally through and turning within such 
steadinent. It is found, however, that the or 
dinary mill roof is generally constructed to 
bear downward strains, and that it is seldom 
sufficiently strong and rigid to bear the up 
ward strain incident to the rising of the top 
mast through the top. steadiment, so that the 
roof is liable to become injured by the move 
ment of the crane; and the principal object 
of my invention is to overcome this difficulty. 
This I accomplish by providing a frame hav 
ing a top bearing mounted within the top 
steadiment, and tie rods extending down to 
the cylinder of the crane and held thereto 
against upward thrust; and by mounting the 
top mast or upper portion of the crane in the 
top bearing of such frame; the top mast thus 
ascending and descending within the bearing 
of the frame, which sustains all vertical 
strains through its tie rods extending down 
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to the cylinder, while the frame itself turns 
with the plunger. Consequently, all the 
strain to which the roof is subjected, is a hori- 55 
Zontal or transverse strain which it is well 
adapted to sustain. - 

found in operating the trolley running upon 

have not been provided for carrying the full 

In the ordinary crane, difficulty has been 

the jib by hydraulic power, as suitable means 6o 

hydraulic pressure from the accumulator to jacks or cylinders carried by the vertically 
moving body of the crane, except by flexible 
hose, which do not permit the complete and 
unimpeded rotation of the crane. This I 
have accomplished by forming in the movable 
body of the crane, a water reservoir from 
which the pipes may lead to the ordinary 
jacks or operating cylinders; and by carrying 
through the plunger and into such reservoir, 
a stationary pipe, this pipe extending cen 
trally up through the plunger and into such 
chamber, and so continually supplying the 
reservoir with the fluid under the accumu 
lator pressure, and at the same time permit 
ting the unimpeded rotation of the plunger 
around it, I have also improved the construc 
tion of the crane in other particulars, as will 
be hereinafter more particularly set forth and 
claimed. 
To enable others skilled in the art to make 

and use my invention, I will describe the 
same more fully, referring to the accompany 
ing drawings, in which- - 

Figure 1 is a front view of the crane, the 
jib being broken away. Fig. 2 is a side view 
of the same. Fig. 3 is a cross section on 
the line 3-3 Fig. 1. Fig. 4 is a detail view 
of the top bearing. Fig. 5 is an enlarged de 
tail longitudinal section showing the connec 
tion between the cylinder and the frame ex 
tending down from the top steadiment. Fig. 
6 is a detaillongitudinal central section show 
ing the connection between the plunger and 
middle mast and one method of packing the 
supply pipe at the top of the plunger and 
bottom of the reservoir in the middle mast, 
and Fig. 7 is a detail longitudinal central 
section showing another method of packing 
the supply pipe at the top of the plunger and 
bottom of the reservoir in the middle mast. 

Like letters of reference indicate like parts 
in each of the views, 
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The principal parts of the crane illustrated 
in the drawings, are the same as those usu 
ally employed in the Holley crane, and these 
parts will be simply identified, the full de 
scription thereof not being considered neces 
Sary. 
The cylinder A is mounted on any suitable 

foundation, and in said cylinder is the plun 
ger B which passes through the packing gland 
a, at the upper end of the cylinder. The up 
per end of the said plunger B enters within 
a socket c at the base of the middle mast C; 
and at the top of said middle mast is the top 
mast D, which can either be connected there 
to by a like joint or by a flange joint as shown. 
Fitting around the upper end of the top mast 
is the bearing e of the tie frame. E, this tie 
frame having the tie rods e', which extend 
down to the cylinder A, and having at the 
base thereof the bearing or ring plate f, which 
is mounted in any suitable manner upon the 
cylinder Aaround the packing gland a there 
of. The tie rods e' are generally formed of 
I-beams of proper section, according to the 
strain to which they are subjected. 
In order to tie or hold down the tie frame, 

I form on the cylinder A, below the packing 
gland a, an annular projection or flange a', 
which extends out toward the ring f and 
upon said ring f, I place a split ring g, which 
extends inwardly under the annular flange 
a', and acts through said flange to hold the 
tie frame down and sustain any upward strain 
to which said frame may be subjected. By 
the term “split ring' I mean a ring made in 
two or more parts, so as to fit around the cyl 
inder and pass under the annular flange or 
shoulder a thereof; such ring being secured 
to the tie frame by bolting or in other suit 
able way. The other end of the frame E is 
mounted in the top steadinent F, which is 
connected to the roof of the building, and the 
frame turns with the crane within the top 
steadiment, but the only movement Sustained 
by the steadiment is a rotatory one, there be 
ing no upward movement of the tie frame 
whatever; but that frame sustaining all the 
vertical strains produced by the crane, and 
so entirely relieving the top steadinent and 
roof therefrom. 
Any suitable arrangements of friction roll 

ers or like devices may be employed between 
the top bearinge of the frame E, and the top 
steadiment, or between said bearing and the 
top mast of the crane. 

In the crane shown, the jib H is rigidly 
joined to the middle mast, and extends out 
therefrom; said jib being generally formed 
of I-beams of suitable section, with suspen 
sion rods h extending from the upper part of 
the middle mast down at an incline to the 
outer end of the jib. The trolley I runs on 
the I-beams forming the jib, and can be op 
erated either by hand power or any other 
suitable way. For large cranes it is extremely 
desirable, however, to employhydraulic power 
for operating the trolleys I, and I form of or 

in the middle mast C, a reservoirk, for hold 
ing the liquid under pressure. 
The reservoirk may either beformed of the 

body of the middle mast, or, if desired, a 
wrought metal cylinder lic' may be secured 
therein, as shown in Fig. 6. In order to feed 
the liquid to such reservoir, I provide the 
supply pipel, which enters the base of the 
cylinder A, and passes upwardly through the 
plunger B centrally thereof, (the plunger be 
ing formed hollow as shown,) and thence en 
ters into the reservoir lic of the middle mast. 
The pipel is of such length as to extend close 
to the upper end of the reservoir when the 
ram is in its lowest position, and as said pipe 
is stationary, it thus acts to supply the fluid 
to the reservoir in all the movements of the 
8. 
I prefer to form the supply pipel of brass 

to prevent friction and rusting, and in order 
to prevent the escape of the fluid either up 
Wardly through the plunger or downwardly 
from the reservoir in the middle mast, I pro 
vide the stuffing boxes as more clearly shown 
in Fig. 7, these stuffing boxes being located 
in a horizontal passage L extending through 
the middle mast and upper end of the plun 
ger. The gland i acts to pack the pipel at 
the upper end of the plunger B and the gland 
i acts to pack said pipe at the lower end of 
the reservoir in the middle mast so as to 
prevent escape of the fluid from the reser 
voir. These glands can be operated in any 
suitably way, either by Screwing them into 
the plunger or reservoir of the middle mast, 
or by the use of bolts, as may be desired. 
The horizontal passage L above referred to, 
gives easy access to these glands and pro 
vides for the repacking of the stuffing boxes 
in case of leakage. 
Where the removable reservoir lic' is em 

ployed as illustrated in Fig. 6, it can beformed 
of a wrought metal tube, and the lower end 
of the tuhe can be secured to the gland of the 
stuffing box between the pipel and plunger, 
so that the single stuffing box will serve to 
pack the pipe in both the plunger and reser 
voir. By such constructions, the full press 
ure of the accumulator may be carried into 
the reservoir k in the middle mast and pass 
thence to any suitable jack or cylinder for 
operating the trolley I, or any like part sup 
ported on the movable body of the crane. 
For example I have illustrated the cylinder 
M, the piston rod n' of which is connected to 
the trolley I, said cylinder being supplied 
through the pipe in from the reservoir le. 
The tie frame E is connected to the mov 

able body of the crane in any suitable way so 
as to rotate there with, and for this purpose 
the brackets i are connected to the middle 
mast, and extend out at the upper and lower 
ends thereof in line with the tie rods e' the 
brackets having either shoes or rollersi’ or 
like devices, traveling over the edges of the 
tie rods, so that as the movable body of the 
crane rises or descends, said shoes will travel 
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along the tie rods, but when the crane is 
turned, through such brackets the tie frame 
E will be turned with it. In order to reduce 
the friction between the lower end of the tie 
frame and the cylinder A, I prefer to employ 
any suitable turning surfaces, such as verti 
cal friction rollers n, as in Fig. 3, or horizon 
tal friction rollers as in Fig. 5. 
Where the crane is turned or swung by any 

suitable power, such power mechanism pref 
erably operates upon the lower bearing of 
the tie frame, and is attached to the main cyl 
inder of the crane. In the construction shown 
in Figs. 1, 2 and 3, I have shown suitable 
means for turning the movable body of the 
crane, this consisting of the chain wheel p, 
chains r' passing around the same and hy 
draulic jacks ss' for operating the chains. 
This chain wheel p forms part of or extends 
below the ringfin the construction shown in 
Figs. 1, 2 and 3, and has on the periphery 
thereof, the annular recesses pip', in which 
said chains r r", respectively, fit, the chains 
rir' being secured to the clhain wheel at the rear 
face thereof and extending in said grooves in 
the opposite directions to each other, around 
the wheel p and over guiding sheavest t. 
The jacks ss' are preferably single Working, 
as shown, and the jacks have plungers at u', 
said plungers carrying sheaves v 'under and 
around which the chains r r pass, said chains 
being secured to the cylinder between the 
jacks as at U. 
The valve mechanism of the two hydraulic 

jacks Ss is so connected as to provide for 
the movement of their plungers regularly in 
opposite directions, so that in order to turn 
or swing the crane, upon admitting the press 
ure to one jack, through its plunger and the 
sheave thereon, it will force down the chain, 
and thus rotate the chain wheel, while at the 
same time the plunger of the other jack is 
raised by its chain into position to draw the 
crane in the opposite direction when desired. 
Any desired movement of rotation can thus 
be imparted to the crane. 

In the operation of the crane as it is raised 
or lowered through the pressure within the 
cylinder A, the top mast rises through the top 
bearinge of the tie frameE, and any friction of 
said top mast in said bearing is sustained by 
said tie frame, which is tied or held down to 
the cylinder, so that there is practically no 
upward strain upon the top steadinent. In 
case it is desired to swing the crane from side 
to side, the top bearing of the frame Emoves 
within the top steadiment and the only strain 
brought upon said steadinent is the trans 
verse strain resulting therefrom and from the 
load carried, and which the ordinary mill or 
foundry roof can be readily adapted to sus 
tain. 
The crane may be swung around either by 

hand, or by power through any suitable power 
connections; or through that illustrated, 
namely, the movement of the chains around 
the chain wheel p, the same being operated 

by the hydraulic jacks SS'. In such case the 
jacks turn the tie frame, and, through the 
brackets i on the middle mast thus turn the 
mast and the parts connected thereto. 
In case it is desired to move by power, the 

trolley I upon the jib, or like parts on the 
movable body of the crane the full pressure 
from the accumulator may be employed for 
this purpose, through the connections with 
the reservoir k, the fluid being continually 
supplied to said reservoir from the accumu. 
lator through the supply pipel, so that suffi 
cient pressure to move any load can be ob 
tained. At the same time as the entire press 
ure of the accumulator passes into this reser 
voir, the total lifting pressure obtained is 
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equal to that due to the entire section of the 
plunger, the loss of pressure caused by the. 
supply pipel in the cylinder, being replaced 
by the upward pressure in the reservoir, due 
to the same pipe. The deadload of the mov 
able body of the crane is also to any extent 
counterbalanced by varying the diameter of 
the pipel, and part of the fluid employed in 
lifting is saved, for as the crane descends a 
portion of the fluid in the reservoir is forced 
back through the pipel into the accumulator 
and the crane must descend against the press- 95 
ure thereof. 
What I claim as my invention, and desire 

to secure by ILetters Patent, is 
1. In a hydraulic crane, the combination 

With the stationary cylinder and the verti 
cally movable body, of the revoluble tie 
frame mounted at its bottom on the cylinder 
and held from upward movement, the verti 
cally movable body having its plunger mov 
ing in said cylinder and its upper end jour 
naled in the top bearing of the tie frame, sub 
stantially as and for the purposes set forth. 

2. In a hydraulic Crane, the combination 
with the stationary cylinder, of a tie frame 
mounted at its bottom on the cylinder and 
held from upward movement, a top steadi 
ment in which the top bearing of said tie 
frame is journaled, and a vertically movable 
and revoluble body having its plunger mov 
ing in said cylinder and its upper end jour 
naled in the top bearing of the tie frame, sub 
stantially as and for the purposes set forth. 

3. In a hydraulic Crane, the combination of 
a stationary cylinder, a tie frame mounted at 
its base on the cylinder and having a lip ex 
tending under a flange on the cylinder to hold 
the frame against rising, and a vertically 
movable moving body having its upper end 
journaled in the top bearing of the tie frame, 
substantially as and for the purposes set 
forth. . 

4. In a hydraulic crane, the combination of 
a cylinder, a tie frame mounted on said cyl 
inder, a vertically movable body having its 
plunger moving in the cylinder and its upper 
end journaled in the top bearing of the tie 
frame, said body having brackets extending 
out and traveling upon the said frame, and 
power mechanism engaging with the lower 
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part of said frame for turning said frame and 
with it the vertically movable body of the 
crane, substantially as and for the purposes 
set forth. 

5. In a hydraulic crane, the combination of 
the main cylinder, a vertical frame mounted 
thereon and having a chain wheel at its base, 
chains secured to and passing around said 
chain wheel in opposite directions, and power 
cylinders supported on the main cylinder and 
connected to and moving said chains, sub 
stantially as and for the purposes set forth. 

6. In a hydraulic crane, the combination 
with a cylinder, of a vertically movable body 
containing a reservoir, and having a plunger 
moving within the cylinder, and a tube pass 
ing centrally through the cylinder and plun 
ger into said reservoir to supply fluid under 
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pressure thereto, said stationary tube having 
no communication with the cylinder and ber 2 o 
ing the entire source of supply to the reser 
WOI. 

7. In a hydraulic crane, the combination of 
a cylinder, a vertically movable body having 
a plunger moving within said cylinder, a re- 25 
movable reservoir secured within said verti 
cally movable body, and a stationary tube 
passing centrally through said plunger and 
into said reservoir, substantially as and for 
the purposes set forth. 3O 
In testimony whereof I, the said WILLIAM 

LUCIEN SCAIFE, have here unto set my hand. 
WILLIAM LUCIEN SCAIEE, 

Witnesses: 
J. N. COOKE, 
ROBT. D. TOTTEN. 


