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7 Claims.

This invention relates to gearing and more par-
ticularly to gearing of the type known as double
reduction gearing.

The state of the art is wholly or in part repre-
sented by British Patent Specifications Numbered
111,329, 116,531, 117,840, 120,257, 120,203 and
146,641,

In the usual type of double reduction gear,
each primary pinion drives the secondary wheel
through g single primary gear and secondary pin-
jon. For example, in Figureg 1 and 3 of British
Patent No. 116531 the primary pinion b drives
the primary wheel ¢ which is mounted on the
same shaft as the secondary pinion e which drives
the secondary wheel .. ]

With the obiect of reducing the weight and size
of the gears, particularly of the large heavy sec-
ondary gear wheel, proposals have been made in
which the primary pinion drives through two pri-
mary wheels each of which is associated with a
secondary pinion so.that the power transmitted
‘per secondary pinion is only one half of that
transmitted per secondary pinion of the usual
desien. -

. With such constructions, in order to ensure
that the primary pinion is in proper contact with
the teeth of, and drives equally through, each in-
termediate shaft and secondary vinion, it is nec-
essary to have a very exact relative circumferen-
tial and longltudinal disposition of the teeth of
the various interenzaging members of the train
and in order to maintain the equality of the drives

pinion rigid with each of said primary wheels en-
gages 2 common secondary wheel, said primary
driving pinion preferably having axial freedom
relatively to its associated primary wheels, and
in various more specific features of the same.
Referring to the accompanying diagrammatic
drawings: .
Figure 1 is a front view of a turbine installation

" gearing;
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Figure 2 is a plan thereof;

Figure 3 is a front view of a modified arrange-
ment;

Figure 4 is a plan view thereof, and

Figure 5 is a side elevational view thereof.

In carrying the invention into effect in one
form as illustrated by way of example in Figures
1 and 2 as applied to a turbine installation hav-

- ing an H. P. and L. P, turbine shaft coupled re-
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despite inaccuracies in the gears, it is necessarv -

to provide means for automatically accommodat-
ing such inaccuracies. o

In British Patent No. 146.641, in addition to per-
manent adjustment in order to bring the teeth
of both drives into contact initially, the primary
pinion shaft is mounted in bearings which are free
to move in such direction as to permit the pri-
mary pinion to move into position to drive the
two primary gears equally.

The object of the present invention is to pro-
vide in gearing of the above described dual sec-
ondary drive type improved means for automati-
cally accommodating inaccuracies of the gear
teeth, not only those inherent in the gear but also
those of a transient nature such as may be caused,
for example, by differential thermal expansion.

The invention consists briefly in double reduc-
tion gearing of the general character indicated
above wherein a primary driving shaft carrying
two single helical driving pinions with their teeth
oppositely inclined, thus forming a double helical
primary driving pinion which drives a pair of sin-
gle helical primary wheels on separate shafts
individually engaged each by one of the helical
portions of said pinion, and a secondary driving
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spectively to two primary shafts each carrying
two single helical primary driving pinions with
their teeth oppositely inclined, each brimary sin-
gle helical pinion driving one of two single helical
driving wheels b, b1 on separate shafts. ° The
shafts of these two.primary wheels b b and b1 bu.
The shafts of these wheels carry secondary pin-
ions ¢ ¢, ¢1 c1 engaging a common secondary wheel
d. Each primary wheel b b, b1 by is single heli-
cal and ig driven by one helix only of the double
primary pinion a or ¢1 which is double helical.
The secondary gears are preferably double heli-
cal as shown but they may be straight spur or
single helical. The double pinions ¢ a1 have axial
freedom, this being preferably attained by con-
necting them to their driving shaffs through cou-
plings which permits relative axial freedom.
. With this construction, if the teeth of the two
parts composing the double pinions have equal
and opposite inclination, the axial forces on them
must be equal, the pinioh moving endwise if nec-
essary to maintain axial equilibrium, and since
the tangential forces must be proportional to the
axial forceg on the teeth the power transmission
through each of the two drives of each double
pinion must be equal.
The secondary gears ¢ ¢1 d are disposed gxially
within the primary gears @ a1 and the secondary
wheel d is preferably double helical with each sec-
ondary pinion ¢ ci axially free. All the axial
forces on o secondary pinion thus balance, and
since the primary pinions ¢ a1 set up axial forces
on the secondary piniong ¢ ci, the axial forces
on the secondary wheel must be to this extent un-
equal, with the result that the circumferential
forces are also unequal and more power is trans-
mitted through one helix of each of the second-
ary pinions ¢ ¢1 than through the other. In order
to make this difference as small as possible, it is
preferred to make the helical angle of the pri-
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mary pinions ¢ a: small and the angle of the sec-
ondary gears ¢ ¢1 d large so that the axial force
set up by the primary gears is small in relation to
the axial forces produced by the secondary gear
engagement.

The invention is not limited to the above ex-
ample. For instance, the two prlmary gear

wheels associated w1th a primary pinion may be
disposed axially at the same side of the secondary

wheels,

An example of such an arrangement is illus-
trated in Figures 3-5 in which as regards each
pair of primary wheels b b and b1 bi, one is dis-
posed in front and the other at the rear of the
common secondary wheel d, the turbine being
disposed in front and having its H. P. turbine
shaft connected to primary pinion @ ¢ and L. P.
turbine shaft connected to primary pinion a1 ar.

This arrangement allows the primary wheels
of each pair b b and b: b1 to overlap one another
in axial view and in addition enables the turbines
to be brought close to the secondary wheel d.
This is illustrated by a reference to Figure 5
in which one of the turbine seats e, packing block
f, turbine cylinder foot ¢ and gearcase h are
shown, the dimension z indicating the clearance
between the turbine cylinder foot and its seat
and the nearest part of the gearcase, namely, the
keep of the bearing for the secondary shafts car-
rying the lower primary wheels b bz,

It these primary wheels were disposed be-
tween the turbine and the gearing, the turbine
would have to be moved considerably further
away from the gearcase in order to avoid fouling
and give a reasonable clearance such as z.

In both the examples described above, the
centres of the primary pinions ¢ a1 and the sec-
ondary pinion ¢ cr are disposed in the same hori-
zontal plane. This simplifies the construction
of the gearcase considerahly in that it permits
the portion forming the caver to these elements
including wheels b and b1 to have g plane hori-
zontal joint in this plane, which also contains
the joint of the bearings of pinions a a: ¢ and c1.

In the above examples the helical angles of the
primary and secondary gears are 15° and 45°
respectively..

The invention provides a dual secondary drive
with automatic accommodation not only for any
inherent inaccuracies of the gear but also for
those of a transient nature such as may be
caused, for example, hy differential thermal ex-
pansion, and the maintenance of the equality of
the drives by the foregoing means of axial ad-
justment permits s simpler construction than
those in which angular adjustment is employed.

We claim:

1. Double reduction gearing comprlsmg a. pri-
mary driving shaft carrying two single helical
primary driving pinions with their teeth opno-
sitely inclined, two separate shafts each carrying
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only & single primary wheel engaged hy one of

the respective single helical driving pinions, a
secondary driving pinien rigid with each of said
primary wheels, and a common secondary shaft
calrying -a secondary wheel engaging both of
said secondary pinions, whereby self adjustment
and axial equilibrium of said gearing is provided,
said secondary driving pinions and eommon sec-
ondary wheel being arranged between the helical
primary wheels with the primary driving shaft
out of line with the secondary wheel.

2. Double reduction gearing as claimed in
claim 1, in which the secondary pinions and sec-
ondary wheel are double helical.
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3. Double reduction gearing as claimed in claim
1, in which the secondary pinions and secondary
wheel are double helical and in which the helical
angle of the primary pinions and primary wheels
is made small relatively to that of the secondary
‘pinions and secondary wheel to reduce the in-
equality in the power transmission through the
seeondary pinions to the secondary wheel.

4. Gearing as claimed in claim 1, with a plu-
rality of sets of said primary shafts and separate
shafts each carrying a primary wheel and said
secondary pinions acting on the same secondary
wheel.

5. Double reduction gearing comprising two
primary driving shafts each carrying two single
helical primary driving pinions with their teeth
oppositely inclined, four separate shafts each only
carrying a single primary wheel engaged by one,
of the respective single helical drivmg pinions,
a secondary driving pinion rigid” with each’ of’
said primary wheels, and a common secondary
shaft carrying a secondary wheel engiging all
of said secondary pinions, whereby self adJust-_
ment and axial equilibrium of said gearing is
provided, said secondary driving pinions and cém-
mon secondary wheel being arranged between the
helical primary wheels with the primary dnvmg‘
shafts out of line with the secondary _wheels,
and in which the secondary pinions and second-}
ary wheel are double helical and the helical angles'
of the primary pinions and primary wheels' is
made small relatively to that of -the secondar
pinions and common secondary wheél to reduce
the inequality in the power transmission thiough
the secondary pinions to the secondary wheel.

6. Double reduction gearing of the character
indicated compnsmg two primary drlvmg shafts
each carrying two single helical primary driving
pinions, four shafts carrying single helical pri-
mary wheels individually engaged each by one
of the single helical primary driving pmlons,
secondary driving pinion on.each of the four
shafts carrying said primary wheels and rigid
with the primary wheels on said shaft, and a
common secondary wheel engaged by al} sald sec-
ondary pinions, said secondary. driving p1n1ons
and common secondary wheel being arranged be-.
tween the helical primary wheels with the pri-
mary driving shaft out of line with the second-
ary wheel and the centers of all the primary pin-
ions and one of each pair of the associated sec-
ondary pinions being disposed in the same plane.

7. Double reduction gearing of the character
indicated comprising two primary driving shafts
each carrying two.single helical primary_driving
pinions, four shafts carrying single helical pri-
mary wheels individually engaged each by one of
the single helical primary driving pinions, a sec-
ondary driving pinion on each of the shafts car-
rying said primary wheels and rigid with the’ pri-
mary wheels on said shaft, and a common sec-
ondary wheel engaged by all said secondary pm-
ions, said secondary driving pinions and common
secondary wheel being arranged between the h_el;—
shaft out of line with the secondary Wheel and
the centers of all the primary pinions and asso-
ciated secondary pinions being above the hori-
zontal center line of the secondary wheel and
the centers of all the primary pinions and one
of each pair of the associated secondary pinions
being disposed in the same horizontal plame~ .
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