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8 Claims.

This invention relates to a speed reduction unit
and more particularly to an improvement in such
a device as that disclosed in my Patent No.
1,860,703 of May 31, 1832, and my . Patent No.
2,070,149 of January 7, 1936. .

It is in general a broad object of the present
invention to provide a speed reduction unit in
which very rigid support is provided for the gears
and shafting employed so that sudden reversals
in stresses are possible in the unit.

A further object of the present invention is to
provide a speed reduction unit which can be
commercially made up to include a steel housing
and a cast iron support unit for the gearing and
shafting employed. Such a construction is
simpler and more satisfactory.

A further object of the present invention is to
brovide a speed reduction unit of a novel and
simplified construction. .

The invention includes other objects and fea-

- tures of advantage, some of which, together with
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the foregoing will appear hereinafter wherein
the present preferred form of the speed reduc-
tion unit of the present invention is disclosed.

In the drawings accompanying and forming a
part hereof, Figure 1 is & side elevation partly in

section illustrating the speed reduction unit of my -

invention,

Figure 2 is a section taken along the line 3—2 of
Figure 1. .

- Figure 3 is a side elevation showing & modifica~
tion of the structure in Figure 1.

The speed reduction unit of the present inven-
tion includes a casing structure generally in-
dicated at 8. This structure includes first and
second opposite end walls T and 8 connected to-
gether by an intermediate or side wall §. IMeans
are provided for supporting the casing structure
and, as a typical support means, I have shown &
base 1l as a portion of the casing. The casing
structure is conveniently made of steel, either

pressed or welded, to provide the necessary struc-

ture, webs 12 being employed to strengthen the
structure as desired.

In accordance with this invention the speed
reduction unit indicated generally at 14 is in-
sertable in and removable as a unit from the cas-
ing structure. To this end, the second end wall
8.is apertured. The speed reduction unit 14 in-
cludes a plate structure having an outer wall 16
and an inner wall 1 joiried together by an inter-
mediate wall 18, Suitable ribs are also provided
as at 19 to connect the two walis 16 and 1T. The
plate structure, and particularly the intermediate
wall, is apertured as at 21 to admit a gear, as will

(CL 74—608)

presently appear. The plate structure is flanged

a8 at 22 and studs 23 are employed to secure and
position the plate structure on the wall 8,

* In accordance with this invention the plate
structure is also supported from the first end
wall T and to this end an extension 26 is formed
on the first end wall extending toward the oppo-
site and second end wall. An extension 28 is
formed on the plate structure and is adapted to
engage the extension 26 on the first end wall 1
to support the plate structure. As appears from
Figure 2, the extension 28 only partially encircles
the extension 26 but this suffices to provide ade-
quate support for the plate structure, particularly
ensuring rigidity and ample support. The plate
structure can be made of cast iron east =g a unit.
Because of this its machining is simplified as is
the assembly of the various speed reduction ele-
ments normally carried in the plate structure.

A power take-off shaft 8¢ i{s shown carried in
& roller bearing 32 in wall {5 and in s roller
bearing 33 in wall 11. 4 suitable lubrication re-
taining member 34 is secured in place about the
take-off shaft adjacent to bearing 22, The {ake-
ofl shaft is flanged as at 38 anc o gear 37 is se-
cured to this flange as by studs 28. Cear 51 is
positioned by passing it through the aperture 2{
and then inserting the power take-off shaft end
making up the studs,

Gear 37 drives a gear 38 on 2 couniershess &0,
Countershaft 46 is carrisd on s voller bearing 4!

in the plate 17 as well as in o rolier bearing 42

inwall i6. The end of the countershats overhangs

the bearing 41, extending toward the frst end wall

7. . Upon this overhanging end is

44 retained in place by a lock nut 4 and g kev

41. Gear 44 is driven from a pinion gear 4g,

preferably cut integral with shaft 49 carried.in

roller bearings 51 in wall 17 snd rolier bearing 8¢

in end wall 1. Shafis 49 and 3/ are preferably -

coaxlial, though this is not necessary.

thereon which is flanged as at 57 fo receive
and support the stator 58 of an ciesizic motor
80. The motor includes s rotor §9 mounted on &
motor shaft 61 supported in suiichie bearings
including & roller bearing 82 carried in wall 1.
Bearings 62 and §2 are sealed in place by lubrica-
tion sealing means €3 and oil'is circulated through
the bearings and through ducts €5. The motor
shaft 81 is hollowed out as at 64 and is formega
" with cooperating key ways 66 connecting shaft 49
to a shaft 61 whereby the pinion gear is rotated
directly by the shaft.
‘In the drawings I have shown the motor 60 as

sseured & gear g

The end wall T can include an extension 56 -
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mounted between two speed reduction units, the
motor shaft extending on each side thereof to
drive the oppositely positioned unit. However,
this is not necessary and the motor can be em-

" ployed to drive but one of the units.

The extension 5€ includes an air guide way 87
for directing air through the motor, air being
admitted or released through apertures 68 so
that the motor is cooled.

In Figure 3, extension 28 is shown as provided
with a wall 71 to support bearing 52. This con-
struction ensures more certainly that shafts 4,
31 and 39 are maintained in the same relation
to each other even under extreme load variations.

From the foregoing I believe it to be apparent
that I have provided & relatively simple and yet
rugged speed reduction unit to be adapted for use
with an_electric motor drive.

Various modifications are possible in the de-
tails of construction. For example, considering
the high speed pinion 48 on shaft 49 and the sup-
port of shaft 48, it is possible to eliminate bear-
ings 52 entirely. In this case, the end of the
shaft 49 is supported in the drive shaft. Such
constructions are shown in the Bannon Patent
1,949,643 of March 6, 1934, and my prior Patent
1,860,703 of May 31, 1932. It is also possible to
eliminate bearings 5f and §2 entirely, and to have
the high speed pinion either formed or mounted
upon the end of the motor shaft after the disclo-
sure in the Uggla Patent 1,817,216 of August 4,
1931, The pinicn can be fastened to the ex-
tending motor shaft in various ways, as with a
key seat and a nut. It is also possible to mount
the high speed pinion shaft separately and in-
dependently from the structure 18, a nose or
straddle being provided on wall 7 after the con-
struction employed to support the high speed
pinion shaft in my Patent 2,027,149 of January 7,
1936. The matter of support for the high speed
pinion is not nearly so material as Is the matter
of support of the other shafts and gears. In this
connection it is to be pointed out that I have
provided a unitized or solid construction of the
gear assembly having a fit on both end walls and
accurately aligned and supported at all times.
1n this connection, while I have indicated that the
speed reduction unit includes a plate structure
having an outer wall i€ and an inner wall {7
joined together by an intermediate wall £8, it is
to be remembered that it is not necessary that,
so far as the term wall is concerned, the elements
so described need to be solid, continuous mem-
bers. Thus a skeletonized structure can be em-
ployed, either cast or fabricated, of a unitized
but rigid construction, free from separate ma-
chine fits.

If desired, engagement of extension 28 with ex-
tension 26 can be a full circle engagement in-
stead of approximately 24 circle engagement, as is
shown in Figure 2. However, in this instance dif-
ficulty may be encountered in assembling the
countershaft construction, particularly in placing
gear 84 thereon. This can be overcome by em-
ploying the construction illustrated for the low
speed gear 31, namely, by having the gear flanged
onto a hub and removable, cap screws being em-
ployed. ‘

Referring to the bearings, I have heretofore
mentioned that bearings 32 and 33 were roller
bearings. In employing this term it is to be re-
marked that these bearings should be such that
they can take a thrust, bearings 82, 41 and -]
being located to take a thrust in either direction,

9,170,548

while bearings 33, 42 and 52 are not located but

float.
Another feature is that according to the speed

of torque requirements to be delivered the shaft

31 in relation to the horsepower of the motor 60,
the gear specifications will change. The housing
¢ is somewhat dictated in its size or physical di-
mensions by the physical dimensions of the motor
to which it is mounted, also the characteristics
of the motor. For instance a 5 H. P. open
motor and the size of case 9 must be accom-
modated to the physical dimensions of the motor
irrespective of its horsepower capacity. The gear
assembly, however, need only be sufficiently large
to transmit the horsepower of the motor and if
a 5 H. P. motor of special design required a hous-
ing big enough to house gears of 10 H. P. ca-
pacity, this construction permits inserting
through the aperture of end wall 8 a unitized
gear assembly large enough or small enough to
suit the horsepower of the motor. On the other
hand, one might have a condition where very
heavy shock loads requiring extra heavy gearing
would be necessary, although the motor was of
only normal size. This construction permits in-
serting into the housing a gear assembly with
face widths of gears enlarged to meet this heavy
duty service.

I claim:

1. In a device of the character described, a cas-
ing structure including first and second oppo-
site end walls connected by a side wall, said sec~
ond end wall being apertured, a plate structure
partially extending through said apertured end
well into said casing structure, means securing
said plate structure on said apertured end wall,
said plate structure including an outer wall and
an inner wall joined together as a unitary struc-
{ure by an intermediate wall, an extension on
said first end wall extending toward said sec-
ond end wall, an extension on said plate sbruc-
ture extending beyond said inner wall and en-
gaged with said extension on said first end wall,
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15

a first shaft, bearing means supporting said first -

shaft in said plate outer and inner walls, a
countershait, bearing means supporting said
countershaft in said plate outer and inner walls,
gearing interconnecting said first shaft and said
countershaft, a second shaft, bearing means sup-
porting said second shaft for rotation, and gear-
ing interconnecting said second shaff and said
countershaft. :

92, In a device of the character described, a
casing structure including first and second opno-
site end walls connected by a side wall, said sec-

ond end wall being apertured, a plate struc-

ture partially extending through said apertured
end wall into said casing structure, means se-
curing said plate structure on said apertured end
wall, said plate structure including an outer wall
and an inner wall joined together as a unitary
structure by an intermediate wall, an extension

in said first end wall extending toward said sec-

ond end wall and an extension on said plate
structure extending heyond said inner wall and
engaged with said extension on said first end wall.

3. In & device of the character described, a
casing structure including first and second oppo-
site end walls connected by a side wall, said sec-
ond end wall being apertured, a plate structure
partially extending through said apertured end
wall into said casing structure, means securing
said plate structure in said apertured end wall,
sald plate structure including an outer wall and
an inner wall joined together as & unitary struc-
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ture by an apertured intermediate wall, s first
shaft, bearing means supporting said first shaft
in said plate outer and inner walls, a counter-
shaft, bearing means supporting said counter-
shaft in said plate outer and inner walls, gear-
ing interconnecting said first shaft and said
countershaft including a gear on said first shaft
insertable through said apertured intermediate
wall, a second shaft, bearing means supporting
said second shaft for rotation, and gearing in-
terconnecting said second shaft and said coun-
tershaft.

4. In a device of the character described, a
casing structure including first and second op-
posite end walls connected by a side wall, said
second end wall being apertured, a plate struc-
ture partially extending through said apertured
end wall into said casing structure, means se-
curing said plate structure on said apertured end
wall, said plate structure including an outer wall
and an inner wall joined together as a unitary
structure by an intermediate wall, a first shaft,
bearing means supporting said first shaft in said
plate outer and inner walls, a countershaft,
bearing means supporting said countershaft in
said plate outer and inner walls with an end of
said countershaft overhanging beyond the bear-
ing means in said plate inner wall, gearing in-
terconnecting said first shaft and said counter-
shaft, a second shaft, bearing means supporting
said second shaft for rotation, and gearing in-
terconnecting said second shaft and said over-
hanging end on said countershaft.

5. In a device of the character described, g
casing structure including first and second op-
posite end walls connected by a side wall, said
second end wall being apertured, a plate structure
partially extending through said apertured end

3

wall into said casing structure, means securing
said plate structure on said apertured end wall,
sald plate structure including an outer wall and
an inner wall joined together as a unitary struc-
ture by an intermediate wall, a first shaft, bear-
ing means supporting said first shaft in said
plate outer and inner walls, a countershaft, bear-
ing means supporting said countershaft in said
plate outer and inner walls, gearing intercon-
necting sald take-off shaft and said counter-
shaft, a second shaft, bearing means support-

ing said second shaft in said plate inner wall and

said first end wall of said casing structure, and
gearing interconnecting said second shaft and
said countershaft.

6. In a device of the character described, a
casing structure having first and second opposite
end walls connected by a side wall, said second
wall being apertured; a speed change unit in-
cluding a first shaft, a second shaft and gear-
ing connecting said shafts to effect a reduction
therebetween, a support structure inserted
through said aperture at least partially, bear-
ing means supporting said shafts substantially
in axial alignment in said support structure,
means on said support structure engaged with
said second wall to support said unit, and means
on said support structure engaged with said first
wall to support said unit.

7. A device as in claim 1 wherein the exten-
sion on the plate structure and the inner wall
on the plate structure support the bearing means
for the second shaft. .

8. A device as in claim 1 wherein the first
end wall of the casing structure and the inner
wall on the plate structure support the bearing
means for the second shaft. :

JOSEPH D. CHRISTIAN.
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