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form movement free from vibration. 
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a vertical section of a turbine-engine having 

50 views of the shaft connections. 

portions, size, and minor details of the struc 
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To all whom it ray conce "72: 
Be it known that we, JAMES C. PRESCOTF 

and HENRY A. PRESCOTT', citizens of the 
United States, residing at Philadelphia, in 
the county of Philadelphia and State of Penn 
sylvania, have invented a new and useful 
Shaft for Turbines, of which the following is 
a specification. 
E. invention relates to elastic-fiuid tur 

bines, and has for its principai object, to pro 
vide for the mounting of the turbine-disk in 
such manneras to insure perfectly-free rota 
tion of the disk, the disk being allowed to 
seek its own center of movement. 
A further object of the invention is to S 

mount the turbine-disk as to permit its rota 
tion with the least resistance and to compen 
sate for any imperfections in the construc 
tion of the disk, its mounting or adjustments, 
so that the weight of the disk will be evenly 
distributed from an axis of rotation which 
the disk automatically assuines. 
A still further object of the invention is to 

mount a turbine-disk on a freely-revoluble 
flexible shaft, so arranged as to absorb the vi 
bratory movement of the disk and to trans 
mit to the main power-shaft a regular uni 

A still further object of the invention is to 
provide a novel form of flexible shaft formed 
of a plurality of yieldsbly-connected sections 
having cushioning members for absorbing 
shock and vibration. 
With these and other objects in view, as 

will more fully hereinafter appear, the inven 
tion consists in certain novel features of con 
struction and arrangement of parts, herein 
after fully described, illustrated in the accom 
panying drawings, and particularly pointed 
out in the appended claims, it being under 
stood that, various changes in the form, pro 

ture insay be made without departing from 
the spirit or sacrificing any of the advan 
tages of the invention. 

In the accompanying drawings, Figure 1 is 
its revoluble disk mounted in accordance 
with the invention. Figs, 2 and 3 are detail 
Similar numerals of reference are employed 

to indicate, corresponding parts throughout 
the several figures of the drawings. 

za elastic-fluid turbines as ordinari con 

structed the turbine-disks are rigidly secured SS to their carrying-shafts, and it is frequently. ??ng y 
found that owing to some inperfections in 
construction or adjustment there is greater. 
weight at one portion of the disk than 
at another, or that he disk is subjected to 
stress at one point greater than at another, 
so that there is a tendency to vibrate, which 
if not absorbed will be transmitted to the 
shaft and through the shaft to the Fernaining , 
portion of the machine, this being a corano 65 
ånd troublesome feature of allhigh-speed 
turbines, especially when used in the populi-* 
sion of vessels or for the driving of smallma 
chinery. , 

in carrying out the present invention the. 
turbine-disk is mounted on a shaft of such 
construction that the disk is allowed to seek 
its own center of rotation &nd all vibration is 

jo. 

absorbed in the shaft and shaft connections, 
so that steady and uniform movement is: 
transmitted to the driving-shaft. 
The cylinder or engine casing-il may be of 

any ordinary construction, and arranged 
within it is a turbine-disk 11, hsving suitable 
pockets arranged at or near its periphery, 
any suitable means being employed for di 
recting a jet or jets of fluid under pressure 
against said pockets. : 
The cylinder or casing is provided with 

bearings for the end portions of 2, shaft, which 
in the present instance is formed of five set 
tions 2, 3, 4, 5, and 6, the central sec 
tion i4 carrying the turbine-disk and the lat 
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ter being keyed or otherwise rigidly secured 
to said shift-section. * 
The section 4 of the shaft, is provided wit, 

semicircular recesses forming sockets for the 
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reception of the rounded ends of the shaft 
sections 3 and 5, and the outer ends of said 
shaft-sections 3 and i5 are also rounded and 
fit, within sockets formed in the adjacent ends 
of the shaft-sections 2 and 6. One or both 
of these latter sin aft-Sections may be éontin 
led out, beyond the head of the cylinder and 
connected in any Suitable manne" to the 
mechainism to be operated. s 

Secured to each of the shaft-sections 13 and 
15 at a point adjacent to the turbine-disk 1. 
is a collar 17, and these collars, as well as the 
turbine-disk 11, are provided with openings 
for the passage of bolts 18, six of suu: bolts 
being employed in the present instance. On 
each bolt is a fixed fange or collar 19, that 
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seats within a recess formed in one side of the 
turbine-disk, and a second collar or tut 20 is 
screwed on a threaded portion of the bolt, 
and clamps rigidly against the inner waii of 8, 
second recess formed on the opposite side of 
the turbine-disk, so that the central portion 
of the bolt is rigidly clamped to the disk, 
while its opposite ends sire arranged to work 
freely in the openings formed in the collars 
17. The collar-openings IFe counterbored at 
their outer ends to form pockets for the re 
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ception of helical compression-springs 21, and 
the outer ends of the bolts are threaded for 
the reception of nuts 22, by which the stress of the springs may be adjusted, these nuts 
being preferebly provided with circular pe 
ripheries having notches for the reception of a 
spanner-wrench. The nuts and springs are protected by a housing-sleeve 23, one of 
which is fitted on each shaft-section 13 and 15, 
these sleeves having pockets for the reception 
of the nuts and being held to the collar i7 by 
suitable screws 24. . . . . . 

Secured rigidly to the outer end of each of 
the shaft-sections 13 and 15 is a colar 25, 
having openings for the passage of a bolt 26, 
said bolt having a rigid collar 27, that is seat 
ed in a small recess formed in the outer face 
of the collar, while nuts 28, arranged in the 
threaded end of the bolt, serve to firmly 
clamp the latter to the collar. 

- Fo each of the shaft-sections 12 and 16 is 
secured a collar 17, having bolt-receiving 
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openings, and to this collar is secured a hous 
ing - sleeve 23 of the type previously de 
scribed, the bolts 26 extending through the 
openings formed in the collar and being pro 
vided with compression-springs 21, of the 
same character as those employed at the 
inner end of the shaft-sections 13 and 15. 
The construction is such that when the disk 

is rotated its periphery will tend at first to 
describe a circle of a diameter greater than 
the diameter of the disk; but as the rotation gall force will be bal 
anced and the disk will seek its true center of 
gravity and will thereafter revolve steadily 

distribution of the propellin 
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around an axis which may or may not be in 
the plane of the axis of the shaft-sections 12 
and 16. Any vibration of the disk due to 
any defect in construction or to the uneven force will be 
taken up by the springs 21, all shocks and vi 
bration being absorbed and the movement 
transmitted to the shaft-sections 12 and 16 
being smooth, regular, and uniform, so that the machinery will be driven at regular speed 
and without any vibration whatever. 
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Having thus described the invention, what 
is claimed is 

1. În an elastic-fluid turbine, a turbine 
disk, a disk-carrying shaft formed of a num 
ber of sections having interfitting end mem 
bers, the end sections being arranged in fixed 
bearings, and connecting means arranged be 
tween said sections and including spring 
pressed bolts that tend to maintain the sec 
tions in a linement. ? 

2. In an elastic-fluid turbine, a turbine 
disk, a sectional shaft having interfitting end 
portions arranged to permit free play of the 
sections, the turhine-disk being secured to 
the central section, and the end sections be 
ing årranged to revolve in fixed bearings, in 
termediate sections, collars carried thereby 
and yieldably connected to the turbine-disk, 
andi yieldably-connected colars carried by 
the intermediate and the end sections of the 
shaft. 

- 3. In an elastic-fluid turbine, a cylinder, a 
shaft including end sections, a central section, 
and intermediate sections, the latter being 
disposed between the central section and the 
end sections, all of said sections having inter 
fitting ball-and-socket connections, a turbine 
disk secured to the central section, bolts 
rigidly secured to the turbine-disk and hav 
ing their opposite ends projecting from the 
sides of the disk, collars clamped to the inner 
ends of the intermediate shaft-sections and 
provided with openings for the passage of 
said bolts, springs surrounding the end por 
tions of said bolts, nuts arranged on the 
threaded ends of the bolts and serving to ad 
just the stress of the springs, housing-sleeves 
connected to the collars and serving to house 
and protect the nuts and springs, collars rig 
idly secured to the outer ends of the interme 
diate sections, bolts projecting from said col 
lars, sleeves secured to the end sections of the 
shaft and provided with openings for the pas 
sage of the bolts, springs surrounding the lat 
ter bolts, nuts arranged on said bolts and serving to adjust the spring, housing-sleeves 
for protecting the nuts and springs, and 
bearings for the support of the end sections 
of the shaft. 

In testimony that we claim the foregoing 
as our own we have hereto affixed our signa 
tures in the presence of two witnesses. 

JAMES C. PRESCOTT. 
HENRY A. PRESCOTT. 

Witnesses: 
JNO. E. PARKER. 
JNo, S. APPLEMAN. 
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