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To_all whom it may concern: | sponding parts in all the figures of the draw- 55
Be it known that I, LuTHER A. LoHR, a | i | o -

~citizen of the United States, residing at New-

1 O | , m%efol‘e proceeding with the description of
- market, in the county of Shenandoah and | lp

‘the structure illustrated the principle of the

._.5 State bf'Virginia. , have invented a new and | invention should first be understood,and itis.
- useful Speed-Varying Apparatus, of which | believed that it can be best explained by dia- 6o

the following is a specification. . -
. The present invention relates to speed-va-
rying apparatus, and while. particularly ap- |'vided with inclined faces upon which the
plicable to motor-vehicles—as, for instance, |.belt runs if nothing prohibits the free rela-
self - propelled bicycles—it will be apparent | tive movement. of the djsks the belt tension
to those skilled in the art that it may be em--}-will of course separate said disks. If, how-
ployed for various mechanical purposes. =~ |.ever, abutments are attached to the shaft or

e of the objects of the invention is to | other su(f)port' on which the disks are placed -

provide an expansible pulley wherein there {:and said abutments are located across the
‘will be no end: thrust due to the ‘““belt pull”’

grammatic Figs. 9, 10, and 11. - |
In an expansible pulley having disks pro-

(o
65

70.'1

against any stationary part, thus obviating

~ the necessity of .the usual stationary thrust-

20

bearing and .at the same time provide sim-
ple means for expanding and contracting the

. %dley’ the arrangement: being such that the

iction of the parts, due to their relative

"~ movements, 1sreduced to & minimum.

25

~ Another object is to provide a structure of
the above characterin which the elements are

- thoroughly housed from dust and dirt and

ga.ths of movement of the disks, it will be evi- 4

ent that their movements upon the shaft
will be prohibited and that the shaft will be

rotated with the disks. I have discovered, -

vVaries

| however, that the direction of such paths of -
-movement of the disks upon the sh

75

somewhat, according to the-position of the

belts with respect to the peripheries of sajd
disk, and that in aorder to hold the disks

-against relative movement and in, different.
positions with respect ta each other.curved

present a simple exterior conformation that
1s exceedingly compact. . o
. One embodiment of the invention is-illus-
trated in the accompanying drawings and is
. described in the following specification. It
will be apparent upon an inspection of the
- claims that the structure shown and de-
- scribed 1s.apen to various changes.and modi-
35 fications. .- - . .
¢ . In the.drawings, Figure 1 is a plan view of
‘the improved apparatus. ..Fig. 2 is a:longitu-
_dinal sectional .view through the same on an
‘enlarged scale. Fig. 3 is a transverse sec-

tional view through the driven pulley on the

'abutments are at least preferable. . As ex-
|'planatory of the above in Figs.:9,"10, and 11
‘an expansible pulley is illustrated hawvi '
‘heads A, provided with :opposing inclivﬁ- .
|. faces upon which the: helt operates.- - These 85
‘heads are located :upon a shﬂ.& or other tota-
- table part:B, and it 'will be evident that if the
heads are perfectly loose upon the shaft, they
. will separate when the belt is operated, The ,
‘directions of the paths of movement of said go

30

‘and the abutments to. prevent. such move-
l'ment are indicated by the lines D. D at right
‘angles thereto.. When, however, the beltis .
‘on :the peripheral portions of said disks, if 95
said . disks were free the.directions iof the

40
~thine3 3 of Fig. 2. Fig. 4 is a detail perspec-
tive'view of one form of sleeve employed in _ _ .
‘the:driven pulley. Fig. 5 is a similar view of l paths.of movement are indicated by .the
 a-modified form of construction: Fig. 6 is a | lines C C of Fig..10 and the abutments: at
plan view of a portion of the driven pulley, | right angles thereto by:the lines D. D. . In
- certain’ parts. being broken away to .more | Fig. 11 curved: hubs E E are shown -on the
clearly show the interior: construction. and | disks A A and are provided with curved stops
arrangement.  Fig. 7 is a detail .sectional | F, forming corresponding shoulders that abut
~.view taken on the line 7 7 of Fig. 1. . Fig. 8 is K ainst projections G G, secured to the shaft.
a detail sectional view through two of the col- .Tius when the heads are moved apart ar to-.
¢ lars, showing the spring: connection for urg- | ward each other they will when left in: any 105
- g them -toward .each :other. Figs. 9, 10, | position remain stationary with respéct to
and 11 are diagrammatic views. | the shaft, as the stops will bear agatnséfthe
‘:Similarreference characters indicate corre- | portions of the walls that are in proper angm-

[0C

-disks, if free, are indicated by the line.C c,
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‘the tapered portion of the shaft 11, eing

'The slots 18 are curved lo

&2

lar relation. However, should end pressure

-of abnormal degree be a%IJ)EBd 1 either direc-

tion an additional end thrust will be created
upon the heads, thus causing said heads to
move longitudinally upon the shaft, and upon

the release of such pressure the heads will re-

main in their newly-adjusted relations upon
thé shaft. These movements are taken ad-
vantage of in the adjustment of the pulleys.

Having thus explained the theory of.the
invention, the practical embodiment thereof,
illustrated in the ace mpanying drawings,
will now be deseribed.

A suitable motor is employed, of which 10
designates the casing, and 11 the driving-
shaft projecting from said casing and having
a tapered portion 12, upon which a driving-
pulley (designated asa whole by the reference-
numeral 13) isattached. A driven pulley 14
1s arranged in line with the driving-pulley
and is connected therewith by a belt 15. The
construction of the driving-pulley will be
first described. A sleeve 16 is keyed upon

as-
tened in plac: by a suitable nut 17. This
sleeve is provided in opposite sides with con-
vergently - disposed slots‘ 18, arranged ob-
liquely to the axis of rotation of the shaft and
curved longitudinally thereof, the walls of
sald slots constituting shoulders, as herein-
after set forth. Upon the sleeve 16 are fitted
collars 19, that can revolve upon said sleeve
and are also movable 1 ngitudinally toward
and from’ each other thereon. These collars
carry inwardly-projecting studs 20, upon the
i1 ich are journaled stop-rollers

mner ends of w.
21, that engage in the slots 18 and bear against

certain of the said shoulders
walls thereof. One of these

T

collars is

; | ro-
vided with slots 22, and fingers 23, carrieg by

the other collar, shidably engage in the slots
and serve to prevent independent rotation of
sald collars. Pulley-heads in the form of
disks 24 are mounted upon the collars 19, be-
ing preferably formed with cuffs 25, that are
screwed upon said collars, the inner cuff and
disk béing adjustable upon its collar and nor-
mally held against such adjustment by a set-
screw 26. The collars are provided with

means for urging them toward each other,

'sald means being illustrated in Figs. 3 and 8.

It will be seen that connections in the form of
rods 27 are employed, which pass through
the collars and have their ends located in
seats 28 formed therein. The ends of the
rods are provided with suitable heads 29, and
cotled springs 30 are interposed between the
heads and inner end walls of the seats:
Bearing in mind the preliminary explana-
tion of the manner of stoE '

_ ping the movement
of the pulley-heads, it is believed that the op-

eration of this pulley will be clearly apparent.
itudinally of the

shaft or sleeve, and the walls thereof consti-

independent movement.

formed by the

sleeve 162, having

834,212

tute shoulders, different portions of which
are thus located at different angles of ob-
liquity to the axis of rotation of the pulley.
This curvature or, in other words, these an-
gles are so arranged with respect to the roll-
ers 21 that the walls of the slot will always be
at right angles to the lines of end thrust of
the pulley-heads astransmitted to the rollers,
and therefore said rollers act as stops, thus
holding the pulley-heads and shaft against
The result is that
the power is transmitted from the driving-
shaft through the pulley to the belt.

In the present instance the structure is
shown applied to a bicycle, and the pedal-
shaft 31 constitutesthe support for the driven
pulley. This shaft is provided at its ends

‘with pedal-cranks 32 and is journaled in ball-

bearing boxes 33, hung in suitable brackets
34, secured to the bicycle-frame, the adjust-
ment of the boxes being provided for by
screws 35. Mounted upon the shaft and ro-

tatable mndependently thereof is a hub 36,

‘arranged upon suitable ball-bearings 37, car-

rymng at one end a sprocket-wheel 38, by
means of which power may be transmitted
irom the pulley to the driven wheel of the
bicycle. Thehub 36 is made in two parts, as
shown in Fig. 2, and the outward end is pro-
vided with a cone clutching-face 39. Slid-
ably mounted on the other end of the hub is
a clutchﬁ—plug 40, which is also cone-
shaped and is urged toward the clutching-
face 39 by means of & coiled spring 41. A

ooved wheel 42 is attached to the plug and

esigned to receive one end of an operating-
lever which will permit the adjustment of
said plug. The hub also carries a suitable
brake-whee] 43. Arranged upon the hub is a
slots similar to those de-
scribed in the sleeve 16 of the driving-pulley.
The ends of these sleeves are beveled to coact
with the clutching-faces of the hub and plu g
The remainder of the pulley—namely, the

ortions mounted onthe sleeve 16*—are simi-
ar in all respects to those described in the
driving-pulley and are designated by the
same reference-numerals. It is believed to

be needless to redescribe these parts, as

their construction and action are exactly the
same. One additional feature, however, ig

to be noted, namely, that the cuff 25 of one

of the pulley-heads is provided with a groove
25° to receive one end of an actuating-lever
25°. (Shownin Fig. 1.)

With the -clutch mechanism above de-
scribed the driven pulley may be unclutched
from the hub which carries the sprocket-
wheel 38, and consequently the motor will
not effect the movement of the driven wheel.

"The pedals therefore or motor may be used

independently. The operation of the device
15 as follows: As already described, under

‘normal conditions the various heads are lo-

65
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cated ‘against movement with relation to
themselves and their supports. This is due

-to the fact that the outward pressure upon

said heads caused by the belt is stopped by
the rollers bearing: against the walls of the
slots.” . No matter, therefore, in what posi-
tion the heads are placed-they will remain

until moved, and this movement is accom-

plished by means of the actuating-lever 25°.
Assuming that the parts are in the relation

shown in Figs. 1 and 2 and it beihg desirable

to move the heads of the driven pulley to-

gether and at the same time, those of the

driving-pulley apart, it will be evident that
if pressure is appliéd through the medium of
the actuating-lever to the -heads of the

driven pulley this pressure, together with

- that of the tension-springs urging the heads

20

4>

30

35

40

overcome the balancing effect of the
thereby causing the heads of said driving-

~overbalance the same and -cause the
‘thereof to move toward each other. - |
Where sleeves, as shown in Fig. 4, are em-

toward each other, will overbalance the out-
ward pressure upon the -heads caused by the

belt. ~ As a result the heads will move simul-

tanecusly toward each other because of the

interlocking fingers, and they will also rotate

upon the mépﬁorting-sleevg . -Thisextra pres-
sure caused -by the belt running up on the in-

M

clined faces will impart an abnormal pressure:
to the heads of the driving-pulley and in ad-

dition to the usual strain of the Eulley will

e Springs,

pulley to separate. “The various movements

~will .continue until pressure upon the actu-
ating-lever is released, whereupon the parts

will - become balanced and will: remain. in
their new relative positions. ‘- If 1t should be-
comé desirable to again increase the speed of

“the driven shaft, the actuating-lever 1is

moved outwardly, .and ‘thereby the parts

again becoming unbalanced the heads will-|

separate and cause the- belt to loosen. -The
pulling action therefore becoming weakened
on' the driving-belt, the: teﬁsicjnfsprin% will

.
- ]

ployed, the pulleys can move in one direction

~only, for should an attempt: be made to re-

50

verse their direction of movement the heads
‘would immediately spread. - In Fig. 5, how-

ever, - there is' 1llustrated - an :arrangement

which may be -used in a-reversible pulley.
The sleeve in this form 1s design

ated 16°, and

~ “the slots 18* therein are so constructed-that

55

their opposite walls converge, and thus when
the reversal of movement takes place the
- stops will simply move to the opposite walls

-

~and will immediately be arranged in coacting

60

relation again..

It will be observed tha't'.this sﬁructure has
reduced friction because of thrust-bearings,
for the parts all rotate together and a great

- amount of power is thus saved. The ele-

mentary parts necessary to secure the co- _
operation are few and simple, and, further- | stops journaled upon the pulley members

= |

eads |

the other

| carried by the pulley members

more, the structure as a whole is exceedingly
compact. The parts are housed from dust
and . dirt, the roller-stops being completely
inclosed and the balancing-springs 30 being

‘also housed. Moreover, the construction is

such that the'parts can be adjusted to take
up wear and looseness in the belt, and, if de-
sirable, by means of the adjustable heads the

spaces between the heads can be contracted

to obtain a greater grip upon the belt.

. From the foregoing it 1s thought that the

‘construction, operation, and many advan-

65

75

tages of the herein-described invention will

be apparent to those skilled in the art with-
out
stood that various changes in the size, shape,

rther description, and it will be under- .
| 8o

proportion, and minor details of constriiction

may be resorted to without departing from

the spirit or sacrificing any of the advan-

tages of the invention. For instance, while
the structure is herein shown and described

in connection with one form of pulley only-

it will be understood by those skilled in the

art that the inyention can be employed in

IEIa,v_ing thus described my invention, what

I claim as new, and desire to secure by Let-

ters Patent, is— - o
1. The combination with a rotatable sup-
Eorting* member, of an' expansible pulley

aving a member rotatably mounted on the

su]:l)lporting member and movable longitudi-
nally thereof, a shoulder carried by one mem-

connection with expansible pulleys of other -

Q0

93

ber and disposed obliquely to the axis of ro-

tation of the member, and a stop carried by

L]

shoulder. .- - - o
2. The combination with a rotatable sup-

Eorting member, of an expansible pulley - |
having a member rotatably mounted on the

100

member ‘and- bearing against the

105

su%porting member and movable longitudi- -
nally

ally thereof, a shoulder carried by one mem-
| ber and disposed -obliquely to the axis of ro-
“tation of the members, and a roller-stop jour-

against the shoulder. I - .

3. The combination

IIO

with a rotatable sup- -

orting member, of an expansible pulley
aving spaced members rotatably mounted

on the supporting member and movable lon-

. ] | I1§
gitudinally thereon toward and from each.
other, convergently-disposed shoulders car-

ried by the supporting member, and stops.

against the converging shoulders.

4. The combination with.a rotatable sup--
Eorting member, of arr expansible pulley.

and bearing
X220

aving spaced members rotatably mounted

on the supporting member and movable lon-
gitudinally thereon toward and from. each

ried by the supporting member, and roller-

other, convergently-disposed shoulders car-
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20

by the other member and'b

25

30

35

40

45

55

60

- wall that is Jocated diagonal

“member, said pulley member havin

4

and. bearing: against. the:
ders..

5. The combination with a.rotatable sup--

porting member, of an expansible pulley-haw--

Ing a'member rotatably mounted onthe suﬁ)-
y‘.

porting member and;
thereon, a.shoulder:
and disposed obliquely to the axis of rotation:
of the members, different portions- of the:
shoulder being arranged at different angles-
of obliquity, and:a stop carried by the other
member and bearing ageinst the shoulder-
6.. The combination with a rotatable sup--
porting member, of an expansible pulley haw-

movable longitudina

ing & member rotatably mounted'on the -sui)-.-- |

porting member and -movable longitudinally
thereon;. a: shoulder carried by one member

- and-disposed obliquely to the axis of rotation.

of the members, said shoulders belng curved'
longitudinally of the member: whereby the
various portions thereof are disposed: at dif-
ferent angles of obliquity, and a stop carried
earing-against the
shoulders. |

7. The combination with. a rotatable sup-
porting member having an obliquely-dis-

osed:curved shoulder, of an-expansible pul-
ﬂy, including a-member: rotatablyand longi-
tudinally movable on the supperting mem-
ber, said pulley member having a: movable
stop that bears-against the shoulder:.

8. The combination with a:retatable sup-
porting member having an obliquely-dis-
posed shoulder that is-curved longitudinally
of said supporting member, 6f an expansible

ulley, including a member

ongitudinally movable on the supporting
& mov-
ableroller-stop journaled thereon an bearing
against the oblique shoulder. -

9. The combination with a:rotatable sup-

porting member having obliquely-disposed:

converging shoulders that
tudinally of the member,
pulley,
and movable longitudinally upon the sup--
porting member, and stops- carried’ by the
pulley members: and: bearing- respectively
agalnst the shoulders. '

10. The combination with a rotatable sup-
porting member- having an obliquely-dis-
posed shoulder that is curved longitudinally
of the member, of an expansible pulley, in-
cluding & disk having an inctined face, said
disk being revoluble and longitudinally mov-
able upon the supporting member, and a.
stop carried by the disk and engaging the
shoulder. .

11. The combination with
porting-sleeve having-a slot

are curved-longi-

a rotatable sup-
rovided with a
y of the axis of
sleeve, of an expansible pul-

& disk rotatably mounted on

rotation of the
ley, including

converging  shoul--| the sleeve and:movable lo |
| ofy andia stop carried by the disk:and bearing 65

S

carried by one’member|

!

of an expansible |
including members-that sre rotatable |

rotatably and.!

884j31:

ngitudinally there--

against the diagonal wall of the slot;

12. The combination with:a rotatable sup+-
porting-sleeve-having:a:slot. provided: witn. a.
wall thati is loeated  diagonal y of the axis-of

rotation of thesleeve, of an expansible pulleﬁ, .70
:

including a disk, s coll

ar carried by the-dis
said collar being: rotatably mounted.: on

the.

sleeve' and- movable longitudinally thereof,.

and! a: stop-roller- journaled- upon: the' collar
andi bearing against
slot. |

13. The combination with:a.rotatable sun-
portingssleeve having shoulders:tliat are di-
agomnally and:convergently disposed, of disks:

the diagonal wall of the 75

revolubly mounted: on the sleeve and mov. 8a

able toward and:from each other: said disks.
having: inclined: opposing faces;. '
tions connected wath the:disks and: engaging
the shoulders.

14. Thecombination with a rotatable sup-- 85

porting-sleeve havingslots formingshoulders;.
said shoulders being.diagonally and converg-
entl%r1 disposed; of collars-revo ubly mounted
on the'sleeve and movable: toward: and 'from
each other, said collars- carrying disks that
have inelined: opposing:- faces; and. inwardly-
extending: projections carried: by the collars
and engaging-thie shoulders:. .

' 15. Thecombination with:a rotatable sup--
porting  member, of pulley-disks ro tatabl%r‘
and longitudinally movable toward and from
each other upon the supporting - member,
means- for hoEiing. the dislfs- against. move-
ment on the supporting: member, and slid+
ably - associated interloc Ing ‘connections he-

- tween-the inner portions-of the disks.

16. The combination with a rotatable sup-
porting member, of:collars rotatahl .and:lon-
gitudinally movable toward: and from. each
other upon: the su porting  member; means.
for helding the collars: agsinst: movement on:
the supporting member; and:disks carried: by
the collars and having: inclined: oppeosin

| faces; said collars-having: slidably-asseciated:

interlocking connections-

17. The combination with g rotatable sup--
porting member, of collars rotatably and lo--
m’ each:
other upon the supporting: member, means-

gitudinally. movable towsard: and

for holding the collars agalnst movement on
the supportin
having sockets, there being fingers carried by
the other collar and slidably engaging in:the
sockets: -

18. The combination with a rotatable sup-
porting-sleeve having convergently-disposed.
slots, of collars rotatably mounted on the
supporting-sleeve and: movable toward: and.
from each other,.rollers-journaled upon the
collars-and engaging in the
porting-sleeve, fin

g member, .one of the collars.

slots of thesup-
gers carried by one collar:

00

95

[OO

105

ITO

115

120

12§
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and slidably engaging thé other, and out- port, of collars mounted upon the support and -
movable toward and from each other, said 65 B

standing disks secured to the collars and hav-
ing inclined opposed inner faces. =~
19. The combination with a support, of
pulley-sections movable toward and from
each other upon the support, stops for nor-
mally preventing the relative movement of

- the sections away from each other, and a

10

20

25

- spring for urging them toward each other.

- 20. The combination with a rotatable sup-
port, of pulley-sections rotatable and mov-
able toward and from each other upon the
support, stops for normally preventing the
rotationof the sections upon the support, and

& spring for urging the sections toward each
other, '

21. The combination with a ‘support, of |

pulley - sections movable toward and from
each other upon the support, and a spring-

pressed connection between the sections and

independent of the support for urging them
toward each other. _ o
22. The combination with a support, of

pulley-sections movable toward and from |

each other upon the support, a rod connect-
inﬁ the sections, and a spring mounted on the
rod and bearing against one of the sections t

- urge sald sections together. '

30

35

23. The combination with a support, of

pulley sections mounted upon the support
and movable toward and from each other,
a rod slidably connecting the sections, and
springs on the ends of the rod for urging the
sections toward each other. | i

24. The combination with a rotatable sup- |

port, of pulley-sections rotatable and movable

- toward and from each other upon the support,

40

stops for mormally preventing the relative
movement of the sections away from each
other, spaced rods connecting the sections,

and springs mounted on the rods for urging .
the sections toward each other.

25. The combinaton with a rotatable sup-
port, of pulley-sections rotatably mounted on
the support and movable toward and from
each other, spaced fingers connecting the sec-

tions to prevent their independent rotation,

and spring connections between the sections,
sald connections being located between the
fingers. = . . .

26. The combination with a revoluble pul-

- ley member having an expansible belt-carry-
- Ing portion, and a relatively movable revolu-

55

6o

ble supporting member for the pulley mem-
ber, of a curved shoulder revoluble with

the pulley and disposed substantially concen- |

tric to the axis of rotation thereof, said shoul-

“der being arranged transversely to the line of
~end thrust of the expansible portion of the

pulley, and a stop bearing against the shoul-
der, the stop being carried by one member
and the shoulder by the other member.

collars having transverse seats, a rod con-
necting the collars and having

heads carried by the collars. T
- 28. The combination with a rotatable sup-

g LIS ( ng 1its ends ar- '
ranged 1n the seats, springs housed within the
‘seats and bearing against the rods, and pulley-

16

port, of collars mounted upon the support and

‘movabletoward and from each other;and pul- .
ley-head disks, one of which is adjustably

mounted on one of the collars.

29. The combination with a.rotatablé sup-

port, of collars rotatable with the support and

‘movable toward and from each other thereon,

pulley-head disks carried by the collars, one

of said disks havm%' Ing & threaded engagement
with one of the collars, and a set-screw for

holding the head-disk against movement on

its collar. | | o
30. The combination with a sugporting
member, of a pulley including a head having

75

80'

8 spiral path of movement upon the support-

Ing member, means for limiting said head to
such path of movement, and means for mov-
Ing the head, said supporting member and
head being rotatable with respect to the mov-
Ing means.

31. The combination with a su

pdrting

‘member, of a pulley including ahead having a

spiral path of movement upon the supporting
member, means for limiting said head to such
path of movement, and means for exerting a

pressure upon the head longitudinally of the

supporting member to cause said head to

e

95

move 1n its spiral path, said supporting mem- -

ber being rotatab
Ing means. -

e with respect to the mov-

100 .

- 32., The combination with a supporting '

member, of a pulley including heads that are

movable toward and from each otherin spiral

paths about the supporting member, and

105

means connecting the heads to the support-

ing member to normally hold said heads in

fixed relative positions with respect to each

other and to the supporting member, said .

means permitting the heads to travel toward
and away from each other in said spiral paths

of movement, when abnormal thrust is ap-
plied to the heads. '

ITO

33. The combination with a rotatable sup-

porting member, of a pulley including heads

| that are movable toward and from each
other in spiral paths upon the supporting

member, said heads ha immchned faces, a
belt operating upon said faces, means con-
necting the heads to the supporting member

to normally hold said heads in different fixed

relative positions to each other and to the
supporting member when under the belt ten-
sion, sald means permitting the said heads to
travel toward or away from each other in said

27. The combination with a rotatable sup- | spiral paths of movement when abnormal end

115
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hhrﬂst.ia"&ﬁpﬂhdam-ﬁheshﬁadsmd: means.for | the dikks. a.:ndi‘-shaft'awﬂlsmsempptasitammial_
delivering.su¢h.end. thrust. 'movement of the two disks upon'the shaft.
34. In 2 speed-veryingumechanism of the | In testimony-that I claim:the foregoing.as
typedeseribed,; thecombination with a:shaft, | my ownT'have hereto aflixed my signature
5 amd .8 E&t.li . of -zwne(f_;a%& ed -.—dﬁiﬁgﬁ-disks 1n the presence of two witnesses.
maounted thereon-and both.axially a ADgU- N AT NTTT
larly movable relatively thereto,ofa driving . , LUTHER ‘A. LOHR.
connection hetween. the shaftiand disk capa- Witnesses: o -
ble of . relative ane lar displacement, where~ - JorN .H.:816enRsS,
10 by relative angulsr displacement ‘between , S. GEoRGE TATE.

-
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