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' REDUCTION GEARING APPARATUS

Henry F. Schmxdt Lansdowne, ‘Harold W, Semar,A
" Drexel Hill, and Ira Short; Prospect Park, Pa.,
assignors- to Westinghouse' Electric & Manu-
facturing Company, East Pnttsburgh Pa, a cor--
poration of Pennsylvania: :

* Application September 25, 1942, Serial No.. 455'9;664
(CL. 74—410)

6 Claims.

This invention relates. to reduction. gearing,
more particularly of the marine propulsion. type,
and it has for an object to provide apparatus
of this character having the advantages of sim-
plicity and economy of construction of the- fixed
bearing type combined with that. of self align-
ment of the floating frame type.

A further object of the invention is to provide
a-reduction gear wherein the driven gear is car-
ried by a.main frame and the pinion or pinions
meshing therewith are carried by pinion frames,
each pinion frame being attached at its middle
to-an arch extending over the driven gear and
secured at its lower ends to the main frame and
the terminal portions of the pinion frame being
connected to the gear bearings-by struts ar-
ranged in the line of centers of the meshing gear
and pinion, together with casing means cooper-
ating with the frames and with the arch.to: en-
close the gearing and constructed and arranged
to provide for tangential movement of each pin-
ion in order that tooth alignment of the latter
with respect to the géar may be maintained.

These and other objects are effected by the
invention as will be apparent from the follow-
ing description and claims taken in connection
with- the accompanying drawings, forming a
part of this application, in which:

Fig. 1 is an end elevation of the improved
gearing ‘with parts shown. in section and taken
along the line I—I of Fig. 2;

Fig. 2. is a fragmentary 51de elevational view
of the gearing;

Flg 3 is a sectional view taken along the line

—1I1 of Fig. 1;

Figs. 4, 5, and 6 are sectiomal detail views
taken along the lines IV—IV, V-V, and VI—VI,
respectively, of Fig. 3; and

Figs. 7 and 8 are sectional detail views taken
along the lines VII—VII and VIII—VIXI, respec-
tively, of Fig. 1.

As shown in the drawings, the gearing in-
cludes a driven gear (8 adapted to be connect-
ed to any suitable element to be driven, for ex-
ample, a ship’s propeller;: The gear has a pair
of rims provided with opposed helical teeth {1,

{1 meshing with rows of opposed helical teeth.

12, 12 of the pinion 13, While, as shown in Fig.
1, there are two pinions 13 arranged abhove the
horizontal plane of the gear axis and to either
side of the vertical plane thereof, it is to be un-
derstood. that. the invention . igs applicable to. ar-
rangements employing one or more. pinishs..
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The: gear 10: has- journal portions. 14 fitting: 65.

: bly- of fabricated: construction;

bearings:. 19. carried. by: the main. frame, at 1§,
the.- latter comprising. any suitable side struc--
tures IT and crossbeam- structures 18 providing
a.-bedplate-or foundation carrying the bearings
15-and adapted:- to- support the gear cover and
the pinion.frames in the-manner to be described.

Each. pinion- has- a- middle journal portion 28
and. end. journal. portions 24, 21 cooperating, re-
spectively,. with: a middle ‘bearing 23- and end
bearing 24, .24. carried by a:pinion frame, at 25.

Each: pinion frame: is: constructed and ar-
ranged- 50 as: to have adequate stiffness-in tan-
gential and- radial planes. To this end, each
frame: is: comprised by a baseplate 26 which is
relatively wide in: a tangential: direction and by
a cap-member: or structure: 21 having the nec-
essary. depth- in: a radial. direction. to. give stiff-
ness:in. radial:-and: tangential: planes.

Preferably, each baseplats: 26 has:side flanges
28: giving additional. strength and stiffness in a
tangential. direction.and, the: cap: member 27 has
a pertion: 2% extending. outwardly so as to give
the necessary-radial stiffness.

Each pinion frame, at 25, isv attached at its
middle -to: an: arch beam. 30 extending over the
gear and. arranged: between: the: rows: of teeth
t1, 11 thereof; the lower ends of ‘the arch beam
being firmly anchored, as:indicated:at: 31, to the
main-frame, at 16.. The arch beam is prefera-
it being com-
prised’ by:-an. arcuate web. 32 having inner and
outer: flanges: 33 and 34: welded thereto. The
web 32 is: disposed: radially Wlth respect to the
gear and:the: pinion.

The: arch: is. formed to- provide seats for the
middle portions of the pinion frames, at 25. To
‘this end, the: outer flange 34 has a section there-
of: corresponding to-tlie width of the baseplate
2§ removed: and..the: web-is: shaped to fit' the
inner surface: of the baseplate, as shown in
Figs. 3 and 4. Having in this way formed the
arch with.seat’ portions for the pinion frames,
the latter: are welded both- to'thé cuter flange
32 and to the web 32 of 'the arch.

The 'end portions' of* each pinion frame, that
is, the portions thereof carrying the bearings 24,
are -connected” by tension struts 85 to the gear
bearings- 15, the struts being arranged in the
axial-plane: of the- gear-and of the pinion.

" Phe- structure so far-‘described supports the
gearing; withstands all operating stresses, and
provides: for: tangential’ movement of the pinions
in‘erder to maintain-tooth allgnment of .the lat-
ter-with respeet: to the' gear.  The main frame
or- bedplate- construction; at 6; supports the
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weight of all parts and resists various forces in-
volved. Separation of each pinion from the gear
is resisted by the tension struts 35 and by the
arch 30, and the pinion torque is resisted by the
arch.

Both the arch 39 and the tension struts 35 are
constructed and arranged to provide for the nec-
essary angular or tilting movement of each pin-
jion frame, at 25, to maintain tooth alignment.

To this end, it will be noted that the tension’

struts 35 are relatively wide in an axial direc-
tion and relatively thin in a radial direction,
whereby they have the necessary flexibility in
the direction required for movement of the pin-
ion frame. As described, the arch 30 has a sec-
tion whose moment of inertia with respect to

an axis parallel to the gear axis is relatively large

and has a moment of inertia at right angles
thereto which is relatively small. Therefore, the
arch has considerable radial stiffness, while be-
ing capable of flexing laterally to permit of the
necessary angular movement of the pinion frame
to maintain tooth alignment.

Casing elements cooperate with the main frame,
at 1§, the pinion frames, at 25, and-with the
arch 3% in order to enclose the gearing, As
shown, longitudinal casing elements 36 have their
adjacent ends formed with outwardly-extend-
ing flanges 31 welded to the outer flange 34 of

the arch and the outer ends of the longitudinal .

plates are joined to end plates 38. In order that
the gearing may be enclosed while permitting of
self-aligning movement of the pinion frames, it
is necessary that the casing shall have flexible
portions permitting of this movement. There-
fore, the tension struts 35 are positioned so as to
extend outwardly beyond the outer face of the
end plates 38 and triangular plates 39 are con-
nected to the inner surfaces of the pinion frames
at the outer ends thereof .and extend inwardly
so that their apices are arranged in axial planes
of the gear and the pinion, each plate 39 pref-
erably fitting flush against the outer edge of its
adjacent tension stiut 35.

The longitudinal wall elements 38 have por-
tions 40 (Fig. 5) arranged in axial planes and
connected to the sides of the baseplate at either
side of the arch 39 and each triangular: plate
39 is connected to the end plate 38 by portions
4{ also arranged in axial planes. Thus, it will
be seen that the casing portions 49 and 41 are
properly disposed so as to flex to accommodate
self-aligning movement of the pinion frame.

Preferably, the flexible casing portions 48 and
41 not only are arranged in axial planes but also
in planes which pass through the apices of the
triangular plates 39. Therefore, while the tri-
angular casing structure at each end of each pin-
ion frame is comparatively rigid, it is, at the
same time, flexibly connected to the main body
of the casing, and as the triangular plates 39 and
the radial planes of the flexible portions 40 and
41 have a common apical axis, it will be appar-
ent that, in operation, each triangular structure
will rock about the apices at 43.

The structure has so far been described from
the point of view of supporting moving parts in
proper relation, of resisting working faces, pro-
viding alignment. accommodation and enclosing
the gearing. As it is customary with apparatus
of this kind to provide a housing made up of a
main portion or body and a-cover detachably con-
nected thereto, the main frame, at 16, comprises
an essential part of such main portion or body
and it is provided with a horizontal -flange or
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seat 45 with which mates the cover flange 48.
The lower ends of the arch and the lower edges
of longitudinal and end plates are attached to
the flange 46, and the bolts 41 constitute the
means by which the flanges are secured together
and thereby the lower ends of the arch are an-
chored to the main frame, at 186.

While the invention has been shown in but

one form, it will be obvious to those skilled in

the art that it is not so limited, but is sus-
ceptible .of various changes and modifications
without departing from the spirit thereof, and it
is desired, therefore, that only such limitations
shall be placed thereupon as are specifically sef
forth in the appended claims.

What is claimed is:

1. In a reduction gear, gearing comprising a
meshing pinion and gear, a main frame, bear-
ings for the gear carried by the main frame, a
pinion frame, bearings for the ends of the pin-
ion carried by the pinion frame, tension members
connecting the pinion and gear bearings and
providing for movement of the pinion frame and
of the pinion carried thereby in a tangential
plane to align the pinion teeth with the gear
teeth, and wall elements cooperating with the
main frame and with the pinion frame to ccm-
piete the enclosure for the gearing, said wall
elements including portions capable of fiexing fo
accommodate for said movement of the piniou
frame and the pinion in a tangential plan

2. In a reduction gear, gearing comprist g a
meshing pinion and geer, a main frams, kear-
ings for the gear carried by the main fram-
arch beam extending over the gear midway of
the length of the lattzr and having its ends at-
tached to the main frame, a pinicn frame at-
tached at its middle te the arcihh beam, end and
intermediate bearings for the pinion carried by
the pinion frame, tension members connecting
the end pinion bearings to the gear bearings and
providing for movement of the pinion frame and
the pinion carried thereby in a tangential piane,
and wall elements cocperating with the main
and pinion frames and with the arch b»am. to
complete the enclosure for the gearing, said wall
elements mcluﬁmg portions capable of fHaxing
to scecomrnodats for sald movement of the pinion
frame and pinion in a tangential plane,

3. The combination as claimed in.-claim 2
wherein the section of the arch beam hss 8 rel-
atively large moment of inertia with respect to
an axis parallel to the pinion and gear axes and
a relatively much smaller moment of ineriia
with respect to an axis at right angles theretc
in order that the beam may bhe relatively stiid
in g radial direction and flexible in a direction
transverse thereto.

4, In a reduction' gear, gearing compri
meshing pinion and gear; a main frame;
ings for the gear carried by the main {rame; an
arch beam extending over the gear mlaway of
the length of the latier and having its ends at-
tached to the main frame; a pinion frame hav-
ing ifs middle attached to the arch beam; end

and intermediate bearings for the pipion carried
by the pinion frame; tension members conaect-
ing the pinion end bearings to the gear bearings;
and wall means cooperating with the meain and
pinion frames and with said arch beam te formn
an enclosure for the gearing; said wall means
including main longitudinal and end plates, tri-
angular plates joined to the ends of the pinion
frame and having their spices directed inward-
ly and in the plane of the pinion and gear mem-
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ber axes, and connecting portions joining the
side edges of the pinion frame to the lengitudi-
nal plates and the converging side edges of the
triangular plates to the side end plates; said
connecting portions being arranged in planes
parallel to the pinion and gear axes and those
joined to the side edges of the pinion frame hav-
ing their planes extending transversely with re-
spect to the tangential plane of the latter.

5. In a reduction gear, gearing comprising a
meshing: pinion and gear; a main frame; bear-
ings for the gear carried by the main frame; an
‘arch beam extending over the gear midway of
the length of the latter and having its ends at-
tached to the main frame; a pinion frame having
its middle attached to the arch beam; end and
intermediate bearings for the pinion carried: by

15

the pinion. frame; tension members connecting

the pinion end bearings to. the gear bearings;

and wall means cooperating with the main and

pinion frames and with said arch beam to form

an enclosure for the gearing; said wall means in--
cluding ‘main longitudinal and end plates, tri--

angular plates joined to the ends.of the pinion
frame and having their apices directed inwardly

20

and in the plane of the pinion and gear member-:

‘axes, and connecting portions joining the side
edges of the pinion frame to the longitudinal

plates and the converging side edges of the tri-
angular plates to the side end plates; said con-

- ‘necting portions being arranged in planes which.

30
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are parallel to the gear and pinion member axes
and which include the apices of the triangular
plates in order that they may afford flexibility
accommodating for movement of the pinion
frame and pinion in a tangential plane.

6. In a reduction gear, gearing comprising a
meshing pinion and gear, a main frame, bear-
ings for the gear carried by the main frame, an

"arch beam extending over the gear midway of

the length of the latter and having its ends at-
tached to the main frame, said arch beam hav-
ing ‘a section whose radial depth dimension ‘is
relatively much greater-than its transverse width
dimension to provide for radial stiffness and lat-
eral flexibility, a pinion frame attached at its
middle to the arch beam, end and intermediate’
bearings for -the pinion carried by the pinion
frame, tension struts connecting the pinion and
bearings to the gear bearings, each of said struts
having a section of a larger dimension in a di-

rection parallel to the pinion and gear axes than -
in-a: direction at right angles thereto, and wall

means cooperating with the main and pinion
frames and with said arch beam to enclose the

_gearing,. said wall means including ‘portions

which are flexible to accommodate for move-
ment of the pinion frame and pinion in a tan-
gential plane. . '
’ HENRY P, SCHMIDT.
" HAROLD W. SEMAR. .
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