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GUSTAVUS C. HENNING, OF NEW YORK, N. Y.

REVERSING TURPBINE.

SPECIFICATION forming part of Letters Patent No. 713,637, dated November 18, 1902.
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Z'o all whomv it may concern:

Beit known that I, GusTavus C. HENNING,
a citizen of the United States, and a resident
of New York city, in the county of New York
and State of New York, have invented a cer-
tain new and useful Improvement in Revers-
ing Turbines, of which the following is a
specification.

The present invention relates to reaction or
turbine engines and has for its main object
the use at will of either member of the couple
forming the engine as the abutment or sta-
tionary part and the other member as the
moving or driver part, thus obtaining reverse
motion from the engine.

In engines of the class referred to it has

hitherto been impossible to obtain reversed’

motion from a single engine on a boat or other
confined space. One well-known form of re-
action or turbine engine comprises a fixed
casing provided with one or more parallel
disks, each having vanes (which have the
steam-ports in them) and a journaled shaft
provided with one or more disks alternating
with those of the casing and also provided
with rows of vanes. The rows of vaneson all
said disks are concentric, and the vanes on
the shaft-disks alternate with those of the
casing-disks. I have elected toillustrate my
invention in connection with an engine of the
general type last referred to; but it is to be
understood that I do not limit myself to that
type of reaction-engine, since there are many
forms of such engines in whieh my invention
can be used, and I mean to include all such
within my claims.

Accordingtothe presentinvention the hith-
erto fixed or stationary vane-carrying casing
is journaled in suitable bearings, as well as
the vane-carrying shaft, and means are pro-
vided for locking said vane carrier or casing
and said shaft individually against motion of
rotation, so that each when so locked becomes
the abutment, as it were, against which the
pressure acts as it turns the other or non-
locked member. In this new arrangement
the shaft rotates in one direction and the cas-
ing rotates in the other direction, and these
rotations may be simultaneous; but I prefer
to lock one member of the couple while the
other member is in motion, so that one be-

comes the abutment and the other becomes
the driver. The motion of the driving mem-
ber may be transmitted and used as desired.
I may transmit the motion of either or both
members of the couple to one and the same
part, as a second shaft, to drive the same at
different rates of speed or in reverse direc-
tions. When the motion of both casing and
shaft are transmitted to a second shaft, I pre-
fer to have such second shaft in line with the
first or driver shaft.

To these and other ends the invention con-
sists of features of construction, arrange-
ments, details, and combinations of devices
hereinafter described, and more particularly
pointed out in the appended claims.
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The preferred form of the invention is illus- -

frated in the aceompanying drawings, form-
ing part of this specification, in which—

Figure 1 is a vertical central longitudinal
sectional view of an engine in which the in-
vention is embodied. Fig. 2 is an end view
from the right in Fig. 1. Figs. 3, 4, and 5
are detail views, respectively, of clutch mem-
bers and gears. Fig. 6 is a sectional view of
a bearing for concentric rotatory high-speed
shafts, such as are herein shown.

In the drawings references o 0 designate
independent shafts arranged in line with
each other with their adjacent ends slightly
separated, and ¢ is asleeve in which one end
of shaft a, that end thereof next shaft D, is
journaled orhasabearing, Thesleeve forms
part of or is rigidly connected with a casing
d, and e designates a sleeve at the opposite
side of the casing d, which sleeve e also sur-
rounds the shaft a. The sleeves c and ¢ are
suitably journaled in a fixed framework f,
and I remark that one or more of these bear-
ings may be thrust-bearings. The shaft a
projects beyond the sleeve ¢ and is suitably
journaled, preferably, by atleast one thrust-
bearing in the framework f. By preference,
one of the bearings for the shaft b is a thruast-
bearing in the framework f.

The casing d is shown as having several
disks ¢ fast thereto, and these disks have
concentric rows of vanes h thereon, and
shaft ¢ has one or more disks 7 fast thereon,
which alternate with the disks g, and also
have concentric rows of vanes % thereon,
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which alternate with the rows i. The vanes
h I are so set relatively to each other that
the steam or other medinm introduced be-
tween them causes the shaft ¢ and casing d
to revolve in opposite directions unless one
or both be fixed against motion of rotation.
The steam or other medium may be intro-
duced in any known or suitable manner.
For purposes of illustration I have shown
that end of shaft ¢ which is journaled in
frame f as hollow and connecting with a
steam-pipe in the frame fand with ports I,
opening into the space or spaces between
the disks ¢ ¢ and casing d

The exhaust is through ports in the disks
g and a port or ports min the frame f. Suit-
able packing-boxes  prevent the leakage of
steam along the shaft a and the sleeves ¢ e.

At the end of the sleeve ¢ is a gear o, fast
to or integral with the sleeve. Outside of
the sleeve and close to the end thereof the
shaft a has a gear p fast thereon. Prefer-
ably, the gears o p have the same diameters
and the same number of teeth or engaging
parts. A sleeve g surrounds the gears o p,
and is provided with internal teeth arranged
in two rows  s.. These teeth are adapted to
mesh with the gears o p, as will be under-
stood. The sleeve ¢ is longer than the width
of the two gears 0 p. Asshown in the draw-
ings, the rows of teeth s are so spaced apart
as to provide a space which comes opposite
one of the gears o p whenever the other gear
is engaged by the corresponding one of the
rows 7 s of teeth, the gear and teeth be-
ing wholly in mesh. The sleeve ¢ issplined
to the frame f, so as to be capable of endwise
motion and incapable of motien of rotation,
or other means may be employed to permit
of such endwise motion while preventing
motion of rotation of the said sleeve ¢. The
sleeve g thus locks either the casing d or the
shaft ¢ to the fixed framework f, according
to its position, and leaves the other member
free to-rotate.

The sleeve c has a geart fast thereon or in-
tegral therewith at its end, and the adjacent
ends of the shafts a b are provided, respee-
tively, with gears u v, fast thereon. The
gears t v v are shown in the drawings as be-
ing of equal diameters and as having thesame
number of teeth, this being the preferred ar-
rangement merely. Surrounding the gears
t w v is aringw, having at least two rows wy
of internal teeth, of which one row y is as
wide a8 gears w v together. The space be-

_ tween the rows x ¥ is sufficient to allow them
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to clear gear { when teeth 74/ -are in mesh with
gears u v, as shown in Fig. 1. The teeth y
remain in mesh permanently with gear v, buc

not with gear «, whenever ring w is shifted’

to cause row @ to fully mesh with the gear ¢.

The sleeve g and ring w are by preference
so connected together as to move endwise si-
multaneously. Thisconnection maybe made
inany suitable manner, and aconvenient way

J
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of connecting these parts is shown in the
drawings, where ring w is provided with a cir-
cumferential groove 2z, with which an inter-
nally-flanged ring 1 engages. The ring 1 is
provided with trunnions at opposite sides and
is jourpaled in the forks of a double bell-
crank or T-shapedlever 2, whichis fulerumed
on the frame f, as by a shaft 3. The ring 1
has lateral arms 4, which are rigidly connect-
od witharms 5,extendinglaterally from sleeve
g, by means of rods 6 and suitable nuts, thus
making a rigid frame of the ring 1, sleeve q,
arms 4 5, and rods 6 and causing ring w and
sleeve g tomove endwise in unison with each
other.

The lever 2 may be operated in any suit-
able manner, as by hydraulic rams 7 8, which
engage with antifriction-rollers on the hori-
zontally-disposed arms of the lever 2. A suit-
able cock at 9 in the pipesfor supplying pres-
sure to the rams controls the pressure there-
under, relieving the pressure under one ram
as it turns the pressure on under the other
ram, whereby the lever 2 may be rocked to
move the rings 1 and w and the sleeve ¢ end-
wise simultaneously.

The shaft b may have fast thereon a brake-
wheel 10, with which a strap-brake 11 coacts,
the strap being operated in any suitable man-
ner, as by a ram 12, lever 13, and a coeck 14,
which controls the fluid-pressure by which
the ram 12 is operated. This brake device
serves to hold theshaft b stationaryduring the
shifting of ring w and sleeve ¢ whenever shaft
b is diseonnected from one and connected
with the other of the shaft ¢ and casing d
members of the engine-couple.

It will be noted that the means shown in
the drawings for connecting the shaft b, which
may, as above stated, have propellers there-
on, with the shaft a and the casing d are such
that whenever the shaft b is held fast by the
brake the part connected to and rotating
therewith (either the shaft « or the casing, as
the case may be) is also held fast by the said
brake, while that part forming the abutment,
as either the casing or the shaft a, is also held
fast by the toothed sleeve ¢q. It will also be
noted in such case that neither the shaft o
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nor the casing is disengaged from the sleeve

q before the other is engaged therewith, and
the same statement is true of the said shaft
and casing and the shaftb. Thus when the
parts are in the positions thereof shown in

120

the drawings the shafts a b are connected to- -

gether, while casing d is held fast by sleeve g,
and if now the brake be put on and the con-
nocted shafts held fast the endwise-moving
sleeves may be shifted with ease for the pur-
pose of connecting the shaft b and the casing,
and thereby reversing the motion of the shaft
when the brake is released and steam again
admitted. It will thus be seen that the de-

seribed construction provides a means where-
by the inertia of the moving parts and the ac-
tion of water on propellers dragged there-
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through may be quickly overcome and there-
versing effected.

In the positions of the parts shown in the
drawings the shaftsa b are connected together
through the ring wand teeth ¢, while the cas-

“ing d is locked against motion of rotation by

the sleeve ¢ and shaft o is free torotate. In
this position of the parts the casing d forms
the abutment.

By shifting the ring w and sleeve ¢ to the
right in Fig. 1 until teeth y are disengaged
from gear 2, teeth « engaged with gear ¢, and
the sleeve ¢ freed from gear o and engaged
with the gear p the shafts « b are discon-
nected from each other, the casing d con-
nected with the shaft. b (md also 1eft free to
rotate, and shaft ¢ locked against motion of
rotation, and thereby becoming the abutment
of the ergine-couple.

Instead of gears on shafts ¢ b and sleeves
¢ q polygonal or other suitable parts may be
employed, the sleeves gand ring w being pro-
vided with the counterparts of such polygonal
or other parts for engagement therewith to
connect the shafts, casing, and framework for
the purposes of the invention, and by the
word *‘gear” or the like in my claims I mean
to and do include all the forms above named;
nor is it essential to the embodiment of the
invention that the parts be located and ar-
ranged as shown in the drawings, since the
same results in greater or lesser degree may
be attained in substantially the same way by
many rearrangements and changes-in loca-
tion of parts, the gist of my invention lying
in makingeither memberof a reaction-engine
the abutment and the other member the driv-
ing member at will and in causing each of
said members when rotating to act asa driver.
By the term ‘“vanes ” or the like in my claims
I include all suitable forms of vanes, includ-
ing that wherein the steam-ports are located
in sueh vanes, as in a well-known form of re-
action or turbine engine.

In order to secure the proper rotamon of
the casing aboutits center of mass, I arrange
a yielding support or bearing for it—such, for
example, as that shown in Fig. 6, where there
is a metal bushing 15, on which the casing is
free to turn, a sleeve or bushing 16, free to
turn on the shaft g, and elastic oil-packed
rings 17 between said bushings, suitable
means, as collars or rings 18, being provided
for retaining the parts in proper position and
mutual relation. In operation this bearing
permits the casing, which should be balanced
as nearly as may be, to rotate freely about
its center of mass, the shaft ¢ being locked
against motion of rotation, and so, also, of
the shaft ¢ when it is free to rotate, the cas-
ing being then locked against motion of ro-
tation.

Having thus fully and elearly described the
nature of my invention, what I claim as new,
and desire to secure by Letters Patent of the
United States, is—
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1. The combination of a rotatory vane-car-
4 rying casing having a thrust-bearing, a rota-
tory vane-carrying shaft also having a thrust-
bearing, a second or driven shaft at the end
of and in line with the first-named shaft and
also having a thrust-bearing, gears on said
shafts and casing adjacent to each other, a ro-
tatory internal gear for connecting said gears
by pairs thereof, the gear on the driven shaft
always being a member of the pair, whereby
the driven shaft may be connected at will
with either the casing or the first-named
shaft, and means for locking either the vane-

carrying shaft or the casing against rotation
when the other is coupled with the driven
shaft.

2. In a reaction or turbine engine, the com-
bination of a journaled vane-carrying casing,
a journaled vane-carrying shaft, means for
locking said casing or said shaft individually
against rotation, a second shaft in line with
the first-named shaft, adjacent gears on said
casing and said shafts, and an endwise-mov-
able rotatable ring having internal teeth for
engaging said gears to connect the second
shaft with the casing or the first-named shaft
to be driven thereby in reverse directions,
substantially as deseribed.

3. In areaction or turbine engine, the com-
bination of a journaled shaft a, a sleeve ¢ in-
dependently rotatable thereon, a shaft b in
line with shaft ¢, gears on the adjacent ends
of said shafts and sleeve, a rotatable endwise-
movable internally-toothed ring for conneet-
ing the shaft a or sleeve ¢ independently with
shaft b, means for locking shaft a or sleeve ¢
individually against rotation, and means for
driving shaft ¢ and sleeve ¢ in reverse dlrec-
tions, subsmntlally as described.

4. In a reversing turbine or reaction en-
gine, the combination of a journaled turbine-
casing, a journaled turbine-shaft, means for
locking said casing or said shaft against mo-
tion of rotation, and a bearing for said casing
and shaft consisting of two concentric bush-
ings and elastic oil-packed rings separating

them, substantially as described.

5. In a reversing reaction or turbine en-
gine, the combination of a journaled turbine-
casing, a turbine-shaft, and a bearing for said
casing consisting of two concentric bushings
and elastic rings separating them, substan-
tially as described.

6. In a reaction orturbine engine, the com-
bination of a rotatory vane-carrying casing,
a rotatory vane - carrying shaft, means for
locking either of said parts against rotation,
a second or driven shaft, means for connect-
ing said driven shaft with either of the said
vane-carriers to be driven thereby in oppo-
site directions, and a brake mechanism for
holding the driven shaft and the vane-carrier
connected therewith against motion of rota-
tion during the shifting of the said loeking
and connecting means.

7. In areaction or turbine engine, the com-
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~bination of rotatory driver vane-carrying cas-
ingand shaft, means forlocking eitheragainst
rotation, a second or driven shaft in Ime with
the ﬁrst or driver shaft, juxtaposed gears on
said shafts and casing, an endwise- mbvable
rotatory internally-toothed sleeve continu-
ously engaged with the driven-shaft gear and
engaging with the gear on either of the cas-
ing or driver-shaft parts before becoming dis-

‘10 engaged from the other, and brake mechan-

ism for holding fast the driven shaft and the

parts connected therewith during the shifting

of said locking means and said sleeve
Signed at New York, in the county of New

York and State of New York, this 23d day of 15

February, A. D. 1901.
GUS. C. HENNING.
Witnesses:
J. L. KORNICKER,
R. W. BARKLEY.




