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To all whom it may concern.:

Be it known that I, Broxnewr Hari, a
citizen of the United States, and a resident
of Abington, in the county of Plymouth and

6 State of 'Massachusetts, have -invented an

Improvement in Variable-Speed Mechanism,

of which the following deseription, in con-

nection with the accompanying drawings,
- is a specification, like characters on the
10 drawings representing like parts.

This application is a division of my co-
pending application Serial No. 194,012 filed .
Sept. 29, 1917, originally filed as Serial No.
610,295 on' February 23, 1911.

This invention relates to variable speed
mechanism, the object thereof being to pro-
vide an improved, simplified and compact
construction. The nature of my invention
will best appear from a description of an
20 embodiment thereof selected for illustrative

purposes and shown in the accompanying.

drawings wherein—

~ Fig. 1 is a vertical, longitudinal central

section of a speed varying mechanism em-

- 25 bodying my invention;

Fig. 2 is a longitudinal, central, horizon-
tal section taken at right- angles to Fig. 1 and
upon the line 2—2 of said figure;

Figs. 3 and 4 are transverse, sectional
views upon the lines 3—3 and 4—4 of Fig.
1 and looking respectively to the left and to
the right in said Fig. 1;

Fig. 5 is a side elevation of one of the
sets of segments;

Fig. 6 is a front.elevation thereof;

Fig. 7 is a transverse section taken
through one of the segments;

Fig. 8 is a side elevation of the drive shaft

“ preferably embodied in this form of my in-
vention; and ) :

Figs. 9 and 10 represent two positions of
double dogs which may be employed in the
present form of my invention. :

' Referring first to Figs. 1 and 2, upon
suitable base (not shown).aré erected two
end standards 1'and 2, constituting, it may
be, a partial casing and here shown as hav-
ing loosely mounted in the upper part there-
of a horizontal shaft 8 having fast thereon
a pulley 3’ from which power may be taken.
If desired, the mechanism may be substan-
tially wholly enclosed. Within bearings in
said standard-is mounted 4 shaft 4 heréin*
a driving element, and having fixed thereon
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"1 and 2.

al No. 194,012. Divided and this appi¥eation fled
Serial No. 660,244

a pulley 5 to which power may be applied
from any suitable source whereby the shaft
may be driven at & constant speed in given
direction;

As shown most clearly in Fig. 8, the drive
shaft has formed with, or fast thereon, pref-
erably rectangular eccentric seats 7 , T, here
shown as oppositely protruding from the
shaft, or which may be formed or mounted
thereon in any suitable manner. Interme-
diate said rectangular eccentric seats 77,
the drive shaft is provided with a hub 30.
Said seats are here shown as of opposite
eccentricity with respect to the drive shaft
4 and thus provide a running balance.

Inasmuch as in this embodiment of the
invention various parts are duplicated, it
will be necessary to- describe in detail but
one set of parts, excepting insofar as it is
essential to make clear the different circum-
ferential positions of certain of the mem-
bers of said set of parts. I shall describe
in detail the parts shown at the left in Figs.

Upon the rectangular seat 7, as shown
most cleatly in Fig. 1, is positioned s siotted
disk bearing 16, the diametral slot theresf
being of such length as to permit the shift-
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ing of the disk bearing 16 so as to vary its

eccentricity with reference to the drive shaft
4. While any suitable means may be em-
ployed te “vary the eccentricity thereof
thereby to vary the radius of its gyration,
preferably I form with or attach to one of

an elongated pinion 19 mounted within the
drive shaft 4, which for that purpose is
made hollow for a portion of its length, as'
represented in Fig. 2. Inasmuch as the ec-
centricity of the slotted disk bearing 186, and
of the corresponding slotted disk besring
16", mounted upon the rectangular seat 7,
may. be varied or eliminated, as desived, I
shall term said bearings 16 and 16" adjust-
able disk bearings. The shaft 4 and said
bearings 16, 16" constitute herein the driv-
ing element, or any one of them may be so
considered. e

In the presént form of the invention I
provide upon the drive shaft 4 concentric
portions g, ¢’, which are mounted in sockets
62, 62 formed in annular members, herein
'shown as portions of the standards 1. g,
said sockets having circular hubs %, A/, g

“the walls of the slot a rack 18 meshing with -
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in Figs. 1 and 2, the outer faces
being concenirie with the
1 . .
Tpon each of s2id hubs &, A7 and with-
o sockels 62, 627, 1 loosely mount seg-

2,

- segmental members 43 of the gen-
m shown in Figi 7 end herein Your
», though it 1s evident that any
; ' guch seginents may be
are loose upoen

¢ form. - S .
vide mesns whersby esch. segrent

nporarily end frediy held against
ceniric and hevein friction-
e of the sockets 62, 62/, 50

sintion of the driven parte of the
anisma may bs obisined, szid rotation
 herein in 8 direction oppesite to thab
. ghaft when holding means such 28
Fig. 7 is employed. To that end,

e
e

ch ‘segment oné or more dogs 64,
a8 two in number and pivoted
wer ends wpon studs 65. If de-
46 may be émployed to divide
o two parts. The said dogs 64
be T-shaped and are here
several figures wherein the
sresented at 67 in Figs. 1
heads provide sn increased

gage the inner con-
e of the sockets 62, 62%.
13 may be provided to foree the
Cthe direction of the arrows in Fig. 7
infain them in gripping relation
Le interior surface of the sockets 62,
pérmitting the dogs to yield in one
ML : :

o
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e
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. 62 has formed therewith
outside of the sockets 82,
» of preferably, generally wedge
& wings 69 spaced irom each other

esented at 69° fo form a series of

iots or guide wsys. Positioned in
h 8¢’ is a rectangular block 70 hav-
ing a stud 70" socketed into the adjoining
preferably one-piece, weansmission ring 71,
loose upon the adjustable eccentric bearing
16; a similar ring 71 and connections: ar
mounted upon eccentric bearing 167,  Said
segmental members and dogs constitute one
form of what T may term engaging units,
snid unite being radially variably connected

Said rings 71 are
own sxes and by means of the segmental
nembers hereinshown, and said rings there-
tufe driven elements, o

neratively conneeting esch
and the driven gear
clement 1dose upon
e shaf
hown s of

(idham

el

form of my invention, I mouné.

te ths rings 71 in the manner described. -
~aused to rotate about their

38 a unigon:

710 and
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geéar 81 are caused to rotate in unison. Lhe
eccentric disk bearings 18, 18 amployed in
this erbodiment of my "invention may be
adjusted in any preferred manner, but de-
sirably as hereinafter described, whereby
the sxes of the driven rings 71 may be

"varied transversely of and relatively to the

shaft 4 or driving element.

Upon rotation of the drive shaft 4, for
example, in a clockwise direction, viewing
Fig. 3, the bearings 16, 16

the same direction, because seated upon ths

are rotated in

70

78

preferably -rectangular. seats 7, 7', Said
bearings 18, 1687 gs already stated, may be
pa =3 bl o " 5

renderad coneentric with or eccentric to the

drive shaft 4. If they are concentric with
the drive shaft 4, then the rotation of said
drive shaft 4 does not result.in the driving
of said gear 31. The rings ¥1-then remain
stationary and the bearings merely rotate

&b

T

within them without gyrating. I, how-
ever, said bearings be positioned eccentri- -

of said shaft 4 by adjust-

cally to the axis
‘the axis of the

ing them outward . from
shaft upon

rotation of the shaft 4 the said beerings

gaid seats 7, 77, then in the !

16, 16’ gyrate or move eccentrically about

the axis of said sheft 4 causing, aiso ‘the

rings 71 to gyrate in the manner of ecesh-
trig straps. SO .

bearing 16 or 16’ in a clocliwise direciion,
acting through the blocks 70 mounted on
the iransmission rings T, and which are
confined in the slots 69’ of the restrained
segments 63, compels movement in g contra-
oloclewise direction of the adjacent trans-
mission ring 71, its unison ring 12 and the
drviven gear 31 In that. operstion of "the
mechanism which I have selected for ilus-
tration and description, the eccentric bear-
ings 16, 16’ and shaft 4 are moved in 8
clockwise direction.
of each geeentric bearing
cular orbit and in a clockwise direction
about the axis of rotation of the shaft 4.

Assuming the center of one of said bear-
ings to have been moved slightly in s clock-
wise direction, the effect of such movement
is. to compel an inward radial movement
of that block 70 whose segrnent 63 is near-
ost the center of the said ecceniric ring.
Inasmuch as said block is limited to a radial
miovement in it slot 69’ of its segment 63,
and inasmuch as said segmént cannot move
in'a clockwise dirvection because its dogs
84, 64 bind sgaingt the inner surfsce of the
sockets 62 or 62°, the mecessary result of

‘such inward redial movement of the ‘bleck -
70 is ‘5 contra-clockwise movement of rota-

The gyratory movement of each eceshitric

ice

1068

Therefore, the center
frdvels e are
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tion about its own axig upon the part of .

the transmission ring wherein the ssid block -

%0 is mounted,; snd thersfors of the adjacent .

unison ving and the gear or.member 21,
Ag each segment 62 becomes effective to

188



-]

10

15

20

. 25

1,470,561

secure this contra-clockwise movement of
the transmission ring by being held fixedly
against the inner surface of the socket 62
or 62’ the other segments may move concen-
trically about and upon the hubs 4 or A’.
As the movement of the eccentric bearing
continues, each segment 63 in turn becomes
progressively intermittegtly fixedly = held
against the inner surface of its socket, and
the other segments are free to move concen-
trically about and upon said hub A or A’,
The said segments 63 are at all times concen-
tric with the shaft 4 and their dogs 64 are
at-all timeés in contact with the inner sur-
face of the sockets 62, 62’, but the binding
action of each segment against the socket
62,'62" occurs progressively and in sequence
with .the other segments. : ‘

The rate of rotation of the transmission

rings 71, the unison rings 72 and the driven
gear. 31 depends upon the degree of eccen-
tricity to which the bearings 16, 16’ are ad-
justed, or in other words, upon the relative
eccentricity of the driving and driven ele-
ments. -Inasmuch as such adjustment may

be varied to any extent, and since the engag-

ing units or segmental members are engage-
able to hold at points infinitely variab e%)

. increments: of any desired extent and uni-
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versally circumferentially about the eén-
gaged surface of the annular member, it is
evident that the rate of rotation of the gear
or member 31 may be any desired rate be-
tween the minimum and the maximum
speed. : . _ . :
If the bearings 16, 16’ be adjusted until
their centers are at the opposite side of the
axis- of the shaft 4 from that herein illus-
trated :—that is, if they be adjusted until
their centers are below the axis of the shaft
4, viewing Figs. 6,—it is evident that while
the direction of gyration of the rings 71
remains the same, the direction of the rota-
tion of said rings and of the gear or member
81 would continue to be the reverse thereof,
with the dogs arranged to hold in the same

manner and as above. described. With the

eccentric bearings adjusted to either side of
the shaft however I may obtain a drive in
either the same or the opposite direction as

.that in which the shaft 4 rotates by provid-

ing a reversiblé engaging unit or adjust-
ment means.such as hereinafter described,
shown in Figs. 9 and 10 and whereby the
rings are held at one or the opposite side
and accordingly caused to rotate in one or
the opposite direction, the, dog at one side

of the rings being inactive, while the dog.

diametrically opposed to it is holding.
Any suitable reversible engaging means

may be provided so to effect the rotation of

the gear or member 31 in e clock-wise di-

rection from the shaft 4 while still driving:

said -shaft 4 in a clock-wise direction. In
Figs. 9 and 10 I have represented the grip-

8

ping dogs at 73 and as each having gripping

‘facés T4, 75 spaced from each other by a
part 76 of less radial extent. The dogs are-

therefore each provided with two gripping
surfaces, either of which may be made effec-
tive by swinging the dogs upon their cen-
ters 77, it being noted that the inner or ad-
jacent edges of the gripping faces 74, 75,
do not extend toward each other beyond
radial lines 78, 79. If now the dogs 73 be

swung to the right or clockwise viewing Fig.

9, then the gripping surfaces 74 are removed
from contact with the surface 62 and the
gripping surfaces 75 are brought into grip-
ing relation therewith as represented 1n
ig. 10, which therefore prevent the seg-
ments from free rotation in the epposite di-
rection. -

The pinion or pinions 19 may be rotated -

in any suitable manner to adjust the disk
bearings 16, 16”; that is, to vary their eccen-

tricity. Herein as shown in Fig. 2, a single

elongated pinion 19 is employed to adjust
both disk bearings 16, 16”." In' order rota-
tively to adjust said pinion 19, I have here-
in represented it as having formed there-

70
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with on its outer end a pinion 89, as shown |

most clearly in Figs. 1 and 2, meshing with
a gear 40 loose upon a stud 41 carried by a

-gear segment 42, the upper end whereof has

an angularly extending stud 43 mounted in
a bearing 44 in a suitable standard 45. The
end 46 of said pinion 39 is shown as extend-
ing into said gear segment 42 coaxially with
the pivotal stud 43 of the latter, The lower
end of said gear segment 42 is provided

95

100

with teeth 47 meshing with a horizontally -

positioned worm 48 upon the outer end

-whereof is a bevelled pinion 49, Fig. 2, mesh-

ing with a similar pinion 50 on a short shaft
51 mounted in bearings 52 of the frame and
having at. its’upper end any suitable oper-
ating means such- as an adjusting hand
wheel (not shown).

The drive shaft 4 has upon its end oppo-
site the pulley 5 a circumferential series

‘of teeth 54 with which mesh the teeth of a

groove 61 of the gear 40. Thé pinidns 39

gear 55 loose upon a stud 56 mounted in the
standard 1. Between the gear 55 and the
gear 40 is a unison or other transmission

105
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ring 57 generally similar to ‘the unison .

rings. 72 in Figs. 1 and 2. The gear 55 is
provided with a diametral groove to receive
a corresponding rib 59 (Fig. 1) upon the
unison ring 57 and the opposite face of said
unison ring is provided with a diametral

120

rib 60 preferably positioned at right angles =

to the rib 59 to enter the corresponding

and 54 are of the same size and normally ro-

tate together and at,the same speed, since:

the elongated pinion 19 is within and rotat-

ing with the shaft 4 carrying pinion 54.
Also the gears 40.and 55 are of the same."

size and are normally idly driven™about

128

130
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théir own axes and at the same speed by the

pinions 39 and 54. o ‘
When it is desired to adjust the pinion 19
so as to change the eccentricity of the ec-
. 5 centrics 16, 187, the gear segment 42 is
swung in an are about iis stud 43 85 & pivot,
through the worm 48, as by means of & hand

wheel. This srcuate moveinent of the seg-

ment 42 compels 2 bodily movement of the
16
said gear segment, and of the pinion 39, said
miovement permitted by the usison ring 5.
Said gear 40 constantly meshes . with said

with at a speed proportional te that of said
pinion and also at the same speed as that of
gear 55 with which
* said unison ring. Said bodily movement of
geer 40, which latter is prevented from
turning relatively to the gear 55 by ssid uni-
son ring, therefore gives to the, pinior 89,
_fast on elongated pinion

20

“ment in one direction or the other, the said

pinion 19 thereby being angnlarly adjusted
within and relatively to the ‘shaft 4 1n one
divection or the other depending upon the
 direction of ‘turning of the handwheel 53,
worm 48 and segment 42. Said relative
movement of the elongated pinion: 19 moves
20- the racks 18, 18’ thereby te adjust eccentri-
cally the bearings 16, 16 From the fore-
going it will be clear that said sdjustment
with resulting

while the transmission mechanism is in op-

33 eration, or while stationary; it ‘being: un-
4 to make any
mitted. . : ‘ 4 S
It will be evident from the foregoing de-
scription that in ‘secordance with the de-
scribed embodiment of my invention I may
. from a drive shaft constantly rotated'in one
* direction, obtain sny. desired speed of s
driven gear or member, and in either direc-
tion, The segmental members preferably
employed . in effecting this result are here-
_in concentrically mounted with respect {0
" the driving shaft or member. ST
Having thus. described one iltustraive

50 ambodiment of my invention, T desire it to
© e understood that although specific terms
‘are employed, they are used'in-a generic and
deseriptive sense’ and not for: purposes of

desired shift in speed frans-

40
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B3 et forth in the following claims, - .

~What I claim is:—
1. Speed varying m |
“in combination,. 5 drive’shaft,
stationary element surrounding
. aaid shaft, a gyratable an
member, means upon 't

-the'}:fi;xig of

60

- geries of intermittently “effec
members co-operating with “Sid stationary

gear 40 carried thereby sbout the center of

" dius thereof and _(}perabiaduring.:moveméhtr

pinion 39 and is constantly rotating there-.

it is connected through = cumferentigily about the axis thereof o .
a conséguencs of said orbital movement an

: thereof.
19, a-relative move-.

of relatively rotatable elements:

- means to vary the'radius of said gyration,

gpeed varistion may be meade’ of the axes of said elements to produece rela-

necessary to interrupt the turning of shaft.

' Jimitation, the scope of the invention being - s A th an,
- guideway' = concentric. with ; said. shaft, a
 trangversely -adjustable bearing upon

1,470,681

cloment at ‘any point circumferentially of g5
the ssme and with said gymmbieﬁmamber‘j” R
whereby “said member is forced .to rotate
shout its own axis when caused to gyrate.
2. Varisble speec transmission mechanisre
comprising i combination. o lurality of 70
clements relatively rotatable in fixed planes, . *
one of said elements being mevabiein & circlt
lor orbit of variable radius about. the axis: of
the other element, driving. means, to liipart
sgidt orbita] movement, means to vary the

h]

of the parts, a serles of engaging members: . '
conmected to said orbitally movable element ~ "5

and having sequential functioning engage-
ment with ssid other element universally eir

fect the relative rotatien of said elements

at o speed proportionate o the

o “ ¢ i . B 'A.’J" . ;
5. :Vm-zabl& - gpeed . transmissl
nism comprisingin combination

which sare relatively ‘movable -inte, and o

of concentricity with each other, means for” o

gyrating one of said elements.at a co stan
speed about the axis of the “other,

and mesns connected: With one “of said ele
ments and baving: driving engagement. with:
the other. element’ in ‘any. relative positio

tive ‘rotation of ome element.as a conse: .
quence of snd simultaneously with: g8id ©
gyratory movemesib. oo i
4, Speed varying mechanism comprising -
in combination & plurality of elements one’
of which i§ gyratable in an orbit of variabl
radius sbout ‘the axis of the- otheér and als
rotatable relativé to'said other, Means

to &y

108
tively connected: with one; of .said elemerits
and having efféctive engagement with' the

other of said elements during said gyratory -

“rate said gyratable ‘element, . means -opera::

‘movernent at one o more points variablé by 110
“intervals of any desired extent circumfer-
- entially about the axis of gyration. thereby

to rotate said gyratory element.at s speed

- dependent upon the radius of gyration, . ‘- -

5. Speed. varying mechanism comprising; 118

in ‘combination »-drive shaft, a normally
stationary- element surrounding. th :

¢ axis'of .
“annular .

said shaft and-provided: with a1

6aid 120

mechanism comprising - shaft, a driven element:rotatable. upon said...
a normally - al’ engagin
“units stidablesint said .gul 1 .
_ .+ tively -connected with said  driven ‘elemen
‘shaft variably to” uni
gyrate said member, and a circumferential;
gffective ‘engaging
said units in'one direction thereby to cause

bearing, oné- or more: segmental engaging
eWay X :

i

i, any adjusted: position thereo; du
provided with mesns engageable with a-wall..
ot gaid guideway: tosprevent: movement’ of



10

18

20

30

35

1,470,561

said gyratory element to rotate while gyrat-
ing and at a speed dependent upon the ad-
justed position of said element.

6. Speed varying mechanism comprising
in combination a drive shaft, 2 normally
stationary element surrounding the axis of
said shaft, a rotatable element gyratable in
a path of variable radius about said shaft,
means upon said shaft variably to gyrate
said element, one or more units engageable

with said stationary element at any peint
circumferentially therec! the <by to prevent

relative movement in one or the other direc-
tion between said units and said stationary
elernent, and means radially variably con-
necting said units and said rotatable gyra-
tory element to compel the latter to rotate
while gyrating. '

7. Speed varying mechanism comprising
in combination a drive shaft, an annular
member concentric with said shaft and hav-
ing a circumferential engaging surface, an
eccentrically adjustable bearing upon said
shaft, means operable during movement of
the parts to adjust said bearing, a driven
element rotatable upon said bearing, a plu-

-rality of segmental members éngageable af

any point circumferentially upon said sur-
face and adapted progressively intermit-
tently to be restrained from movement rela-
tively thereto in ome direction, and means
radially variably connecting said segmental
members and said driven element in any ec-
centric position of the latter fo cause them

intermittently to be restrained and thereby
to compel said element to rotate upon its

own axis.

8. Speed varying mechanism comprising
in combination a drive shaft, a plurality of
annuiar members concentric with said shaft

and each having a circumferential engaging’

surface, a corresponding number of bearings

~upon said shaft and oppositely adjustable

into greater or less eccentricity relative to
said shaft, means simultaneously to adjust

- said bearings, driven elements rotatable

upon said bearings respectively, a group of
segmental members having holding means to
co-operate with said engaging surfaces, and
radially variable connecting means between
said members and the respective driven ele-
ments to cause the segmental members of
each group progressively to be held against

‘the cooperating engaging surface theteby to

cause rotation of said driven elements upon
their respective axes. ,

9. Speed varying mechanism comprising
in combination a drive shaft, a plurality of
annular members concentric with said shafy
and each havidg a circumferential engaging

55

%

surface, a corresponding number of bearings .

upon said shaft and oppositely adjustable
into greater or less eccentricity velative to
said shaft, means simultaneously to adjust
said bearings, gyratory members rotatable
upon said bearings respectively, an —ulti~

mately driven element rotatable about said

shaft intermediate said gyratory members
and connected to them for rotation in uni-

son therewith, groups of segmental mem-

bers having holding means to cooperate with
said engaging surfaces, and radially va-
riable connecting means between said mem-
bers and the respective gyratory members {o
cause the segmental members of each group
progressively to be held against the cooper-
ating engaging surface thereby to cause ro-
tation of said gyratory members and said
ultimately driven element upon tiheir re-
spective axes. o

10. Speed varying mechanism comprising

in combination a drive shafi, a npormally sta- -

tionary member surrounding the axis of ssid
shaft and having a circumferential engag-
ing suvface, a bearing upon said shaft ag
justable eccentrically to either side thereof,
a gyratory member rotatable upon said bear-
ing, one or more mepbers cooperating with

said surface:and having means to hold them

from movement relatively thereto in one or

“the opposite direction as desired, and oper-

ating connections between said members and
said gyratory member whereby the latter
causes said members to be held against said

‘surface thereby to. compel said gyrafory s

member to rotate upon its own axis’ in a di-
rection opposite to or the same as the direc-
tion of votation of the drive shaft rospsc-
tively as said means ig effective to hold in

one or the opposite direction and at & spsed

depending upon the extent of said eccen-
tricity.

Tn witness wh
name to this speei
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