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2 Claims.

Themventlon is:a; speed transformer especlally-

adapted to; the: extreme: gearing down: ofr rotary:

motion;-and: the invention: resides: substantially:-
in. the construction;. combination: and: arrtange-

5 ment of elementsihexeinafter pointed: out.and re-
cited more particularly in:the:claims:
It is a primary object: of: the inyention-ta- pro-
vide & means.for transmitting motion from.the’
rotary: shaft. of: a. prime-mover to a: co-axially:

10 .: aligned shaft; at any desired:lower: speed than the'

speed of the prime mover. :

< It is ax further primary-object to:provide-a de-
vice: off this-class: which is:seif-locking; and which:
cannot: rotate: or be rotated: except: by motion:

15.. transmitted: from:the power recelvmg end of: the-

device.:

It is: a- further ob.]ect to: prov1de g: device of:
this class which' may: be readily’ converted: to: an:
ordinary: speed:reduction. mechanism ‘as-desired:

20. ‘The above and: other objects are. attained by:
the mechanisms: illustrated in:the accompanying:
drawings in which:

- Pigure: 1-is:a; fragmentary: elevation a.nd partly
a; longitudinal: section  of: the - device: embodied:

25 umtarlly with: an: electric: motor;

‘Fig. 2:is:a cross-section taken in the: prox1rn1ty’
of line "3=3 of Figure:1;

Fig.. 3:is:a cross-section: taken in: the prox1m1ty
of line: 4:-4 of Figure: 1;

30. - Fig::4¢isi a. fragmerntary: view .of: the: device,
drawni to' a . considerably: smaller: séale, and’ is
shown:in: use as'a travelmg self Iockmg hOlSt
and; .

PFig: b is-a- fragmentary sectlon similar to-Fig~

35 ure 1; and illustrates:a: converted:form of the in-
ventlon .

Similar characters: of: reference designate. sim-
11ar parts:throughout-the different views.

. The numeral- | designates a cylindrical enclo=

40, sure: for- the:gearing, one: end of said’ enclosure:
co-joining the housing: 2. of the electric: motor 3:
and-the:other end being: closed: by-the: journaling
head: & the apparatus as anentirety being sup-:
ported: by feét.5. formed on-the motor. end off the:

45. enclosure’ I and corresponding:feet’ 6 formed:on
said! journaling:head:: The gear-end of:the drive’
shaft. T- of''said: motor is® journaled- through: the:
web: 8 which:is:formed: across- the motor. end: of:

the enclosure |, the bearing 9 being provided:to:

50 receive said shaft. Said!shaft: extends-thirough
said enclosure almost to-the head: 4, the extreme
gear end’of said'shaft being- Journaled to:the in--
ner-end: of’ the-output: shaft: 10 by the: bearing
{1 said ‘output-shaft ‘being: Journaled through the:

55: Head 4by-the bearing 12:which is embodied:in said:
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head;. Said output: shaft extends beyond: the
journal:42;.exteriorly’ of the: device as an entirety,
the exposed erd:thereof being convenlently pro~
videdswith the diiving pulley (3.

The:sun gear: {4 is & spur.-gear concentrlcally 5-
mounted:on: the: shaft T at a substantially- central
position: of the case f, and: in-this example of
the- invention 'is- ihtegral - with:’ shaft: Said sun
gear meshes with the’ planetary gear 9:which-is
mounted: on the: planetary shaft {6 and which: 10
is conveniently locked from mdependent rota-
tion by thekey 7.

The hub- {8 of the carrier wheel 19, is Journaled
at edich end on the shaft 1, through the bearings-

20; which are disposed: onsaid shaft on cpposite 15+
sides of the gear {4, the:inner or motor end of
said- hub: being spaced: from the web 8 -Said
carrier wheeliis dually- formed: from-one side - of
said hub and provides the two parallel half-dises
Z4-and 22, between Whiehvthe;planetary spur- gear
i5:is- disposed- in meshed relation: with the sun
gear' |4; said planetary gear being mounted-upon
the planetary shaft {8 -whichis journaled:-threugh
the half-discs 2f and 22 by the bezarings 23 -and
24, respectively, by which arrangement it will o5
be ‘understood- that said:planetary gear is-rotat-
able by the:motor 3 through the motor shaft
1-and sun gear 4. -

" Theenids-of the planetary sHaft 16 extend be-
yond the bearings- 23 and 24, respectively, the gy.
crawl’ gear- 25 and- the driving pinion gear- 26,
beihg mounted: on- different-ends of- said shaft
beyond'the half-discs-24 and 22, respectively; the
crawl-gear 25 being secured to said shaft similar-
ly-to’ the planetary gear-§5, and the gear 26 in gy
the particular example being formed integrally
on-said shaft: “The crawl gear 25 meshes with' the
stationary internal gear 27 which-is-fitted-in- the
female gear seat of the enclosure {, and-is’ secured
thérein by the:pins 28: ’

On the énclosure end: of the output- snaft ﬂﬁ
the: disc: 29 is: formed and the crawl gear 2§;
meshes withithe internal gear 39, which is fitted
in-the: female gear seat formed:on: the'rim 81 of
said’ dis¢: and is secured: therein by the pins-82. 45

The stationary internal gear: 27, and-the rotat-
able internal gear 38, are concentrically: posi-
tioned in relation to:the niotor shait:7, and said
rotatable internal gear:is rotatable with the shaft
i6.and disc:29..

The: total number: of teeth.on: uhe gear 25 and
gear 21, is greater than the total nurhber of.teeth
on:gear 26 andthegear 30, consequently. the gear
30 will: advance each revolution of the carrier
wheel: 19: a: fraction of one-revolution, said frac- gx
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tion being determined by the difference in frac-
tional ratioc between the gear 25 and the gear
27 as related to the fractional ratio between the
gear 26 and the gear 30.

In the example shown the speed of the motor
shaft T is 1725 revolutions per minute, the sun
gear 14 has eighteen teeth and the planetary gear
{5 has forty-eight teeth. The crawl gear 25 has
fifteen teeth and the fixed internal gear 2T has
seventy teeth. The carrier wheel 19 will there-
fore be pulled around by said crawl gear in its
engagement with said fixed internal gear, the
fractional number of 1725 revolutions per minute
determined by the ratio of the planetary gear 15

to the sun gear {4 multiplied by the ratio of the -

crawl gear 25 to the fixed internal gear 21 being
138.616 times per minute.

During one cycle movement of the carrier wheel
19 through its orbit about the axial center of the
shaft the crawl gear 25 is revolved in the fixed
internal gear 27, 4.666 times, and the planetary
driving gear 26 being revolved a corresponding
number of times and having fourteen teeth works
65.24 teeth of the rotatable internal gear 30 which
has sixty-nine teeth, therefore leaving 3.76 teeth
unworked during each revolution of said carrier
wheel, which will cause the internal rotatable
gear 30 to advance 3.76 teeth each revolution of
the crawl gear 25 through its orbit. The output
shaft 10 is therefore revolved 7.366 revolutions

If the motor 3 is stopped intentionally or other~
wise, the output shaft 19 is self locked in any po-~
sition. For example in embodying the device

-with a hoisting drum means 33 which is directly
driven by the output shaft 10, as in Fig. 5, the

motor may stop or be stopped at any stage dur-
ing the lifting of any weight such as the automo-
bile 34.

The device is self-locking as considered at the

at the drum or pulley {3 in the reverse direction
as considered in Figure 1, it would tend to revolve
the rotatable internal gear 38 counter clockwise
as considered in Fig. 4. This would tend to re-
volve the planetary driving gear 26 also in a coun-
ter. clockwise direction; which would cause the
carrier wheel 19 to rotate also in counter clock-
wise direction about the shaft 7, But since the
crawl gear 25 would likewise rotate in a counter

" clockwise direction about the shaft 16 it would

tend to pull the inner end of the shaft 16 in a
clockwise orbit or reverse direction from the outer
end, due to the fact that the fixed internal gear

.27 is stationary. It will be obvious that when
“ rotative force is applied to the output shaft 19 in

a clockwise direction as considered in Fig. 4, the
crawl gear 25, by engagement with the fixed in-
ternal gear 27, tends to pull the inner end of the
shaft 16 around counter-clockwise in its orbit and
opposite to the tended orbit movement of the driv-
ing gear 26. Thus it is obvious that the engaging
teeth, of the crawl gear 23 and the fixed internal
gear 27, and the engaging teeth of the planetary
driving gear 26 and the rotatable internal gear
30 act as a key to lock the device in either direc-
tion at the output end.

The carrier wheel {9 is centrifugally balanced
together with planetary shaft 16, the planetary
gear 15, the crawl gear 25, and the driving pinion
26, thus providing an efficient, quiet and steady
running mechanism.

In constructing the invention for a rotary di-
rection reversing device as well as a reduction
means the total number of teeth of the rotatable
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internal gear 30 and the driving pinion gear 26
is greater than the total number of teeth of the
fixed internal gear 27 and the crawl gear 25, un-
der which arrangement all of the teeth of said
rotatable gear will be worked and the first worked
teeth of said rotatable gear will be again worked
by said pinion gear during one revolution of the
carrier wheel 19, and said rotatable gear will be
revolved the amount of teeth again worked in the
direction opposite the rotatlon of said carrier
wheel.

It will be cbvious that in substituting slightly

. different sets of gears for the sets illustrated that

widely different ratios of reduction are attained.
-The invention is converted to a device of more

_ordinary speed reduction by constructing same

without the fixed internal gear 2T or crawl gear

25, the dowel 35 being threaded through the

corresponding hole 36, in the wall structure of

o

enclosure I, into engagement with the dowel hole 20

31, in the carrier wheel 19, under which usage a
simple speed reduction is attained from the motor
shaft T through the sun gear 14, the planetary
gear 15, the pinion gear 26, and the rotatable in-

ternal gear 30, the carrier wheel being held from:

rotation by the dowel 35." .

Reenforcing tie rods 38, each engage both the
half-discs 21 and 22, adding to the rigidity of the
carrier wheel 19, said rods being suitably located
in said carrier wheel to.clear the sun gear {4 and
the planetary gear 15. .

In constructing the device the dlametrlcal pitch
of the different gears is determined by selecting

sets-of gears-of the same. axial spacing. . In other

words the.distance from the axial center of the

crawl gear 25 to the axial center of the station-

ary internal gear 27 is identical with the distance
between the axial center of the planetary gear 15
to the axial center of the sun gear (4, as well as
the distance from the axial center of the driving
pinion 26 to the axial center of the rotatable in-
ternal gear 30.

It will be obvious that the 1nvent10n may be con-
structed with two or more planetary shafts 16,
journaled through the half discs 21 and 22, each
planetary shaft -having a.crawl gear 25 meshing
with the fixed internal gear 27 and a planetary
gear. 26 meshing with the rotatable gear 39, all
of said planetary shafts operating in unison.

An important feature of the invention resides
in the fact that.by substituting gears of different
ratio for the planetary gear 26 and rotatable gear
30, and/or fixed internal gear 27 and crawl gear
25 the ratio of reduction in speed between the mo-
tor shaft T .and the -output shaft 10 may be
changed as desired.

- With the object in view of providing'a qulet and
smooth running device the carrier wheel 19 with
the planetary gear 15, the shaft 16, crawl gear 25,
and planetary pinion 26, are together constructed
as a centrifugally operating unit. . .

. While the description and drawings illustrate in
a general way a certain manner of carrying the
invention into effect, it is obvious that many mod-
ifications may be made in the various: details
without departing from the scope of the appended
claims, it being understood that the invention 1s
not restricted to the particular example herein
shown.

_ The invention claimed is:

1. A speed transformer comprising a rotary
power receiving shaft, a carrier wheel pivoted co-
axially with said shaft, a sun gear carried on said
shaft in operating position, a planetary shaft piv-
oted through. said carrier wheel parallel to said
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power receiving shaft, a planetary gear mounted
on said planetary shait in meshed relation with
said sun gear, a crawl gear mounted on said plan-
etary shaft, a fixed removable gear concentrically
mounted with regard to said power receiving
shaft, said fixed gearbeing in meshed relation with
said crawl gear, a driving gear on said planetary
shaft, a rotatable gear in meshed relation with
said other gear, said rotatable gear being con-
nected to a power output means, and a means to
lock said carrier wheel against rotation when said
fixed gear is removed, said means to lock causing
rotation of said rotatable gear through said sun
gear, said planetary gear and said driving gear.
2. A speed transformer comprising a rotary
power receiving shaft, a carrier wheel pivoted co-
axially with said shaft, a sun gear carried on said

3

shaft in operating position, a planetary shaft piv-
oted through said carrier wheel parallel to said
power receiving shaft, a planetary gear mounted
on said planetaryshaft in meshedrelation withsaid
sun gear, a crawl gear mounted on said planetary
shaft, a fixed gear concentrically mounted with
regard to said power receiving shaft, said fixed
gear being in meshed relation with said crawl
gear, a driving gear removably mounted on said
planetary shaft, a rotatable gear in meshed rela-
tion with said other gear, said rotatable gear
being removably connected to a power output
means: whereby gears of other size may be sub-
stituted for said rotatable gear and said driving
gear in changing the reduction ratio of the trans-
former.
FRED H. CHEYNE.
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