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\ 45 of the tire-b

'CASIMIR VON PHILP, OF BETHLEHEM PENNSYLVANIA, ASSIGNOR TO BETIL
- LEHEM STEEL COMPANY. OF SOUTH . BETHLEHEM, PENNSYLVANIA A

o CORPORATION OF PENNSYLVANIA. o
' miLL FoR ROLLING ANNULAR ARTICLES.
- No. 846,942. = 'spéci'ﬁ;atimofLetiers'-:atem. " Patented March 12, 1907.
| " Application filed May 10, 1905 Serial No. 250,686, . R
1o {ff_lé whom it 1wy (:onf_qérn."”'f R _ sitio
_ Be'it knowri that I, Caspvir vON PuiLp, a rolled, after Wwhich the rell is lifted. The
clitizen of the United States, residing at Beth- rimg-blank is supported’ while ‘the roll B
lehem, ‘in- the county of Northampton and @ moves vertically into and out of position by

L] .

Ty

-
LI |

' the placing in position of a tire-blank to be

35

5 State of Pennsylvania, have invented certain | a hearing a, supported by the housing 23, The -
new and useful Improvements in Mills for | roll C is carried gradually toward the ro]] D

Rolling Annular Articles, of which the fol- as the blank is reduced m width, and both
lowing is a specification. = o jtherolls C and D are carried away from the

'~ My invention relates to rolling-mills, and | roll B as the blank expands in diameter.

' 1o more especially to that cla-ss.'of..r{)lling-‘-'mills' }.-Th'e tire is guided and kept in circular-shape
- adapted to roll annular objects, such as steel by two pairs of gulde-rolls 7. 88, which -are
tires; and my invention consists in ‘the com- - Symmetrically disposed--that is, equally set
bination, with a pair of s_ubStlantiallyi_ver_tic&l_.'qi‘_apar;t‘-and-f’gr,iij(h,i_ally-.j and positively moved

rolls and a pair of horizonta] rolls, of certain . ‘outward -during “the - rolling by appliances

G

60

15 guide-rolls and means for operating and ad-| which insure that the ‘guide-rolls in their djf-

Justing said rolls ; alid..certam:dEtgi s‘of con- g.f'ffe_ret'lit_-.]}ﬁs_‘it:idI‘iS',fshlﬁi}lrl1g.lw_auys maintain the cir-

- struction' and ' arrangement fully set: fortly|: cular forni of ‘the tire. - The movements of
~ hereinafter and llustrated in the ace ompany-:| these diff erent parts are effected through the
_Ing drawings, in which—. . . - o] medinm of  sultable hydraulic. motors and
20 . Kigure 1 is a’longitudinal sectional eleva- f o

o .

.tion of a tire-mill embodyhlg‘amjf,impi'bréf{’ plu gérs{'dfdnli,eét_e{iftqf operate-the part to be

.. ments. Fig, 2 is & plan in part section,. Fig. shifted, with valve. devices' controlling the
.- 31sanend elevation. F1g4 isa P_la;l}.pf_.‘that'-’_i flow’ of “tlie motor {luid. . The bearings or

- orpart-cof the -apparatys . Inore"f.lmmgdl_ately 1 boxes of ‘the roll' B are car ied by a carriage

f

2c

x_ea'ch@fcdﬁéisting;.f-_O'f one or-more cylinders and -

.

. 25 connected with the vertical rolls. Kig. 51 | W, shding ."lbligibudina{l]j}f upon the base- .

an>elevation in part section I.lq_Oki.ng"_;;;q__';_;'t,hef_ 1 plf&t_ef_"}lr_l_der_'th'e';alctic}n;_of ‘the motors It I
- direction’ of. the arrow, Fig. 4, ~Fig, 6:1is an ‘andsaid roll, with its begrings, may be carried.

elevation looking at the opposite end of the vertically to and from itsposition by means of

- +

machine and I part section. Fig: 7 is an a motor G, _Ei’gs';" I and 11.  The brasses he.
- 30 elevation in part section on the line 7 7, Fig; | ing thus held in connection with the rolls re-
-2, F1§ 8 is-a longitudinal sectional eleva-.| main lubricated, and- the bearing-faces- are
tion o ' '
with the vertical rolls. . Fi . 91s an elevation | and 1»'slide horizontal Y under the action of
In part section looking in ¢ e direction of the | motors T and I". The bearings of the upper
'35 arrow, Fig. 8. Fig. 10 is 8 sectional view | rol] C are carried downward _bya,m_otor{
" 1llustrating one of the valve devices. - Fig. 11 ‘Secure the desired pressush upon -the blank

- I8 & diagrammatic sectiona] view in eleva- | and are elevated by a smaller motor K’. The:

tion, illustrating the relative positions of the movements of the guide-rolls-87. 84 are con-
mail operating parts. Fig. 12 is a.diagram- | trolled by the change in position of the slid-
- 4c matic sectional plan view of a like character. | ing support for the rolls C D and its connec-
 Referring first to the main operating parts -’j;_ions-:on‘(!mting through levers and connect-

of the mechanism and to the diagrammatic Ing devices hereinafter set forthi: Rotation

views, Figs. 11 and 12, A and B are the rolls-| is m arted to omne of each pair of rolling- 5

C and D therolls which | engagesyears 40 and 67 on counter-shafts 39

which act H{mn the Feriphery and inner face | rolls-from & majn shaft 42, a gear41 on-which
ank, anc |

\  act upon the two side faces, the roll A heing |"and 66;*1'eslj)(§ctivcly, the roll A, béing'driven

supported in a housing 23 Fig. 2, fixed to the | from the s 1aft 31 receiving motion: from a

base of the machine and constituting part of shaft 39 and the roll D from the shaft 66, the

the frame.. The roll B is movable to and | latter sliding with the said rolt 1D, and there-

Lto

8¢

parts more immediately connected | not' exposed. “The supports of the rolls ¢
' 85

go

10C

5o from the roll A, heing gradually carried to- fore being keyed 10 turn with and slidé in the

ward the latter inrolling and may be dropped | gear 67, the rolis B and C turning in frictional
vertically to permit the removal of & tire and | ontact with the tire. -

/5

T A e ey ““‘rﬂlmu:_-lhﬂl'w,*#--rr



te - TogT

g2 - . 846,42

It is important to ina,'intain the wo‘rkillg 1 to the motor Ethroug_h a suitable s'uppl:}' |

face of the roll A always in the same position, | pipe and port controlled by a suitable con-
and as the face wears away and as the bear- | irol-valve , s heréinafier set forth.

4

Ings also wear the axis of the roll A must be { The proper thickness of the tire is deter-

5 shified or moved occasionally taward the roll | mined by the adjustment of stop devices, 70
B while maintained parallei therewith. As which limit the movement of the carriage
‘the driving-shaft 31 of the roll A is In station- | carrying the roll B. These stop devices may
ary bearings, it.is connected with the roll A | bearrangedin any suitable way ar.d be of any

by flexible connections.

. _ ons. . | suitablecharacter; but,asshown, they corsist
o Having described the ahove general fea- | of nuts 61, Iigs. 2, 4, and 5, adjustable upon - 3

tures, I will now refer particularly to the de- the threaded ends of rods 59, bolted to the
tals of construction connected with the main'| frame and exterding freely through the yoke

‘devices; but I wish it to be understood, how- |
- -ever, that while {hésé details relate to con-
ts structions and grrangements which have
- proved efectivg/théy may be varied.in differ-
ent ways to secure like results, -
The base Z of the machine is a suitable me-
tallic frame, to which is bolted the housing
fo 23, supporting the bearings of the roll A-and -
provided with parallel guides 109 for the car-
‘riage 108, (see Fig. 6,) ‘the latter having
guides 200 for the sliding housing 123, The
bearings 21 and 22 of the roll A slide in re-
25 cesses 1n the housing 23 and bear against re-
verse wedges 24 and 25, connected to and ac-.
tuated by -a serew-rod 28, having .reverse
threads fitted to those in the wedges, so that

rods 59. |

+*

S LI1OS e w -¢ross-plece 57, suspende
by turning-the rod the Learings of the roll A -

- 30 can be moved horizontally, while the: axis of

the roll is not changed vertically."The roll

'A may be shifted to-maintain it vertica] by

~ moving the wedges vertically in the same di-

 Tection by carrying the screw-rod 28, Fig. 8, |

35 through a sleeve 29, s0.as to turn freely there-

- In, the said sleeve Leing externally threaded

- to fit a yoke 30, secured to the housing, ‘so
- that by turning the said-sleeve both wedges
.~ may simultaneously be raised or lowered.
40 The bearings 21 22 of ‘the roll ‘A are held
agalnst the wedges by the- action. of: springs

49. The two nuts may constivute wWOorm-
‘wheels which engage worms 63 upon & shaft
64, provided with a hand-whee} 65 ,
both nuts may be turned simultaneo

abutting of the yoke 49 against the nuts de-
termining the extent.of outward movement
‘of tke carriage W ard theextent {0 which the * -
roll B shall approach the roll A. The cross- & 5
_piece 200 is shown as bolted to theendsofthe ~

whereby 8o . .

usly, the

. The motor G, which imparts vertical move-
ment to the roll B, Figs. 1 and 9, and. its.
bearings is carried by the frame that SUP- o
ports.the roll, the said motor. consisting of =
two cylinders 56, Fig. 9, supported by a
d from the yoke 46 .
by suspension-rods 58; and each'cylinder ro- -
celves & plunger 55, conneéted at its upper gs
end to the bearing 44. Motpr fiuid is ad-
‘mitted to the cylinders of the motor through .-
.su%ply—pipeg-:contrclled by a suitable valve,
. By the operations of the motortheroll B, -
with its bearings, can be dropped” down- ;oo
| ward out of the sockets in the yokesi4546to .
permit the placing ¢f a tire-blark in posi- -
tion to be rol ed,_aﬁerfwhich therollBeapbe -
lifted into, place. By allowing the pressure = -
to escape from the motor E the pressure in jo3 -
the smaller motor E’, which is constant, will

27, Figs. 1, .‘?.,'a,gd.‘.«%,-wllich'béar] upon shoul- | force inward the plunger 51 ard the carriage
© .dersonrods 26.hwluch are secured to and ex- | W ard move the 1ol B away from theroll A.

~~ tend through the said beari
" 15 openings in the housing 23. -.7

s-and slide in | As the tire 1s rolled pressure is admitted to |
allows for | the motor E,and the plunger 51is forced out- 110"

adjustment to compensate for wéar,. differ- ward-against the:pressure in the motor E’, -

ence of diameter o .Tmll"b.éﬂ,ﬁngfs;‘. or
~ of vertical alinement. -~ © ..

.'i:;ha,n_gé | carrying the carriage with it ard carryirg the
- roll B forcibly toward the roll A, the pressure

The roll B, whlchworksupcm _.th'e'_'.iiis'ide continuing as the rol]_inf operation on the
Yy

Sc faces of the tire, §s provided with annular | tire takes place, gradual

reducirg the tire i1

brasses sceured on reduced parts 6f the rolls | until the proper thickness is reached. - |
by caps 250 and adapted to boxes 4344,axd | Inasmuch as the roll A is adapted to be

. said boxes sre fitted to vertical sockets in a
- carriage W, consisting of yokes 45 .46 , and
55 two pairsof parallel tension-rods 47 48, and a
- yoke 49, through which the tension-rods ex.
- tend. . From the yoke 49 exterids inward the
lunger 51, which fits the cylicder 52, carried. x

_ Ey the frame, said plunger and cylirder con-
- 6o stituting the motor E, ard to a smaller bore |
. 159 of the eylinder is fitted the plunger of the-
- motor K, the said plunger supported by a
.- stationary cross-piece 200 an ‘receiving a

- motor fluid throuih 2 pipe 221 urder con-
- 05.-stant pressure. . The motor fluid is sdmitted

SR
-

on the guides 109, Fig. 6, of the base

shifted slightly to and from ‘the roll B, I
couple it-flexibly to the driving. means. - As
shown, motion is transmitted from the hori- 1z¢
zontal shaft 39 through bevel-gears to a ver-
‘tical shaft 31, restirg in a step 36 ar.d pro-.
ided with a box 33, to which 13 jointed flexi-
“bly the lower erd of a couplirg-rod 32, the
upper end of which is jointed flexibly inabox 125
33 at the lower er.d of the shaft of the roll A,

{ = The rolls"C D turn in bearirgs carried by
‘the housing 123, which slides to ard fromthe
roll B upon a carriage 108, the latter ,slidin,zg'-'- )
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. reverse movement of the carriage is secured

* by the motor I, cousistirg -of the plur.gers.
110, wiirch are-bored out to form cylir.ders,
a1.d plur.gers 112 1it said cylizders, ar.d each

15

- o Motor fluld ur.der corstant pressure is ad- |
-mitted to the cylirders of the motor 1/ ard .
ter.ds to'move.tke carriage 108 outward, car-
rylag the.rolls C D away. from.the Toll B
Duriigthefirst partof thie outward move ment
of the carriage 108 the housing 123 is keld sta-
tionary. by a pressure device 11 of ‘a suitable.
character , ard- th_ﬁ;*]m’ﬂsﬁilgrg 1s ‘or.ly carrie d’

20

2 5

housing. .
30

the motor 1, tigs. 2 ard 12, consistirg of two
cylinders 106 avd plurngers 110, the cylir.ders

being secured Lo bruckes 107, exter.divg from

the carriage 108, and each plurget being se-

cured toa bracket 111 on tte stullonaly bed.

or base. The admission of motor fluid 16 the

~cylinders 106, regulated.- by a suitable valve,
carrles the said cylir.ders 16 the right, hig. 2;

together with the carriage 108, arnd theréby
moves the rolls C D towaid the roll B. . The

Is secured 10.a cross-piece 113, conrected by
tersion-rods 114 to tue carriage 108. .

with the carriage 108 when the beatings 127,
I'ig. 2, on. the carriage: are brought: agaly.st
Dedrings Or icontact-pieces ‘128 -upon’ tte |
“Tke tolls C D dre of sueh lergtli
in didmieter |

L
-

4

that as:the tire-blank ‘Lncreases’:

T

1t can; fmo-’ce:-f--.{jtimi*a;d’_;égwillt-j;i'j‘l'it’-.:,éi':.eécé‘é-if(filt"ii;igf _'_

tLeimmcdiatest ifuing of the lorgitudizalipe-

o

Moverment is imparted to the carriage 108 by | multaneously to the same extent under the

846,942 - 2

'H"..

]
ot
-

111.
F

action of the motors., As shown, two levers

[ 72 73, pivoted to the housing, are coupled st :
, , “thelever 721s"
‘coup.ed by a link 70 to the Learing 69, and’
pivoted. at the end to a slide”

their inner ends to a'}ink 71.

the lever 73 is

siiding in trankverse guides of the contiection

1 Letween the plunger 76 of the motor K and

‘the Learing.68. * 'the hearing 69 is connected *

by tension-rods 82, F¥igs. 1 and 6, with a
‘cross-head 83, supporung’ the plunger 84,

which fits the cylinder 85 of the motor K/,*
sald cylinder supported by the housing 123, -
and the motor tuid is admitted under con-

stant pressure through a pipe 74 to the eyl-

8o

mder 85 and tends. to lift the plunger 84 and - .
the Learing 69 and through the connections

the Learing 68 with the upperroll.” - -

. 'During the rolling operation the upper roll *
1s-gradually pressed agdinst the tire by the .

-adnussion. of motor fluid to the motor K, de: -

pressing the plunger.76 and throu gh'the con-

nections the plunger 85 and carrying down -

-the Learings 68 69 and theroll €. ™ 7 -~
. '1he lower post tion.ot the.roll. C is-limi ted:
{ by any.suitable adjustable stop device. " As 7

showi, (gee Fig. 7,)-two rods 77, connected . -

i

H

gotthelorgitudiralpg- | the downward 1tovenient of the tearing 68 -
siptors:dfthe rolls;-¢0 tLat the prélimivary ! and its ‘connceétions. A hand Jam-nut 81 "

-movement.of thecarriage 108 maybe eflected”

serves to secure the stop-screw 79 after ad-

,t

with'tlie Learing 68; carry a ¢ross-head 781, -
‘whichrdy Le turned by a hand-w heel 8S0a "
stop-serew: 79, the contact of the lower end of

Mhechwith, the-top .of the ¢yiinder 86-limits =

35 .1r.dependently- of ‘the. position-of ‘the hous-. Justment. 0o e . 1oo
iLg 123;:as above deseribed: - = s s YWhentdt is desired to raise the roll C, pres~ ™ -

40

Theyressure device I inay be «

and yrovided -withi_a. plunger 124, which.|
hears against a J racket 126, Ig. 1, upon: the
carriage 108...-"There s a constant pressure |

>’

. in:the ¢vlinder 1235, so-th at the -hiii’t}iiﬁg--l_._f..*':;--is_

45

50

~ they .are then carried ottward as the ring |

he.d with projections-near the ends of the

rolls C IYin contact withithe ends of the ten-

sion-rods .47 48 or with: any other } e ar i-tlg_-‘_. |
points until the learings 127 of the carriage

108.1make contact with 't hose upon the hous-
ing, when, the:latter will e moved. against
the force of the pressure device 4.7 The rolls'

C D-thus ren:ain stationary tntil the ring in

expanding passes Tully Letween thein, and :

further increases in dianeter.

55

60

« ‘The roll 1) is driven by the shaft 66, cou-
pled to the end of the shiaft of the roll, as
shown.. .« o -0 e T

One of the rolls C D' is movable to and
from the other, and, as shown, the movahle
roll is the. upper roll C, the Fearings 65 69 on

~which are vertically adjustalle in ihe houvs-

Ing 123 under the action of the motors K’K. I- : T _ i ,_
't 105, carried by the.adjacent cylinder 106,

To insere-the rarallelisnr of the Toll C with

e Il inay ke of any suit-
able character, but is shown, T igs. 1and 11,
as a cyhnder; 125, carried 1.y the housing 12371

T .

tact with the periphery of the tire and vetall

.

shaft 95, and each of the latter carries an arm

sureis allow ed 40 escapefrom:the eylinder 86 )

ings and the top roll. . -+

[

ner so as to nraintain them in constant eon-

at ‘the sane gradvally-increasing distance

{rom the center of the tire, I n:ake use-of de- -

by the gradual outward. moven:ent of the

carriage 108, and EFwilltiow descril:e’the ap- -
1150

phances employed for this purpose. - .-

II'.w.-‘*' f 4

‘when the constant ressure in the cylinder85
{ orees upward -.1;-1-1t1,.'-pl,t;nger S84 with the Lear- o
- While the guide-rolls 87 88, Figs. 2 and 12,

may Le carried outward in any suitable man- = °

110

~Kach of the guide-rolls 88 88, Fig. 4, is car- .

ricd by a Fearmg 90, sliding upon a ‘suitable .

gutding-face, and each Learing is connected

by a link 93 with an arm 94 of a vertical rock-

96, to which is pivoted a connecting-rod 97,

of . the machine kelow the motor . The

| outer end of such lever 98 is connected tva

link 99 with a slide 100, sliding upon station-

ary guides 101 and Learing.tipon a stop-pin’

127

extending diagonally and connected to the -
short arm of a lever 98, pivoted to the frame
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the roll D under-all adjustirents; the Fear- |-and the slides 100 are maintained in contact "'
65 ings 68 (9-are coupled to move together si- | with:the end of this stop-pin (so that the le- 13> "
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3o the cross-head 120 in contaat with a lug.or

‘55 others, which results when the rolls are un- | in circulur form. Tt &ill also he seen that Im l

6o the apparatus, as the carriage of the rolls ¢! Tt will be seen that the levers are so pro- 1zs

fw " "

- vers 98 will swing inward as the cylinders 106 , the movements of the guide-rolly which re-
'm le sult in imperfect work. By the combina-.

s of : nged | tion of sucn ditferential leverg. s described

Pressureé device F, Figs. 1, 4, -and 8, As | the guide-rolls are capried cutward in direct;

shown, t eSSy , proporuon.to the increase of diameter of the: 54

~* inder 103, supported on the base, and a plun- ring and an absolutely true ring is rolled. -
ger-102, which is connected by links 104 with Uperation: After the tire is inserted ad

the levers 98, the cylinder 103 receiving fluid | the rolling begins the .motor fluid is allowe

wed
- ‘under constant pressure. As g result of this | to escape from the pressure-cylinder 106 of .
| ' pressure which is con- ;¢

to Artangement, the movement of the carriage | the movor I, and the .

stant in the motor ¥, actine on the lyugers
|- 112, carries the CAITIage lgg‘towa:dpthe beft.s
The slides 100 bemg neld against the stops
105, the guide-rolls 88 will be carried oft-
ward, as pefore described, while the miove- 8o
ment of the vertical shafts 117 with the car-
riage 108, but with the. cross-head 120 sta-
tionary, insures that the guide-rolls 87 shall
also move outward. The housing 123 re-
mains stationary until the tire so Increases in' 8¢

‘15 diameter of the tire.. o
~_* The guide-rolls 87, Fig. 2, are carried by
bearings 89, which slide upon faces of the
frame, and each of these bearinres i3 connect-
‘ed by a link 115 to the arm 116 of & vertical
20 shafs 117, turning in bearings of the carriage
- 108, and an &Tm 118 on each shaft 117 near diameter that it is well toward the inner por- .
the fower end is controlled by a suit LDie cen- | tions of the rolls C D, when the contacts or
trs[l}'-&rranged pressure device N, Figs, 1, 2, | bearimgs 127 of the carriage 108, striking the
- - bearings 128 ot the housing, will carry the'
g & | latter and the rolls D along with the caz- g0
‘|'riage until the guide-rolls reach their ex- -
8 | treme outer position, when the movement of
e’ Cyice N teri CaITy the | the guide-rolls will be'stepgzed by the mave-
. ends of the arms 118 inward and to mamtain | ment of a cross-head 120 of the carriage, the : -
d | , ug.or | planger 121 being driven inward against the ¢4
bracket 37, Fig. 1, on the bed. As & result | force of the liquid in the cylinder 122, In o 3
of this arrangement on the outward move- | Fig. 12 the positions of the guide-rolls 8788 |
ment -of the carriage 108 the inmer ends of | at the beginning of & tolling operation &re . S
thé arms 118 are prevented from movement | shown in full lines, and from this posiiion i

- -
W T T At T e e ] e =

e i gt

35 by the cross-head 120 and there is such & | the said rolls diverge while maintaining their roo t

. Tocking of the shafts 117 a8 results in the out- symmetrical relation, as before described, unx
ward movement of the guide-rolls 87. This | til they reach the pesition shown by dotted ]
movement continues until the guide-rolls 87 ! [ineq adjacent the numeral 119. The ring is

~&re at the limit of their outward travel at | then complete and no further rollin takes:
40 which time a lug 129, Fig. 1, on the carriage | place; but to facilitate ita Tremoval the rolls 10y
- 108 will make contact with a hug 130 on the | 87 are carried back tq the position shown i
- cross-head 120 and will then carry thelattcr | dotted lines adjacent the numeral 121, The
outward with the carriage 108, and there 13 | slides 100, Figs. 2 and 4, are limited in their
no turther outward movement of the guide- | inward movement by striking stops 38 on the = -
45 Tolls and the rolled ring can be removed. guides 101, which through the intermediate rio
...+ In Figs. 1 and 2 the rolling-rolls and the-' devices then arrest the further outward"
guide-rolls are shown in their extreme; aner - movement of the guide-rolls 88. It will be
position at the beginning of the rolling of the | seen that the guiding-faces for the 811(2-{15 }
. tire. - | hearings of the guide-rolls are inclined, and -
50 It will be seen that the guide-rolls are sym- | this inclination ia such and the angularity. of 115
- metrically disposed—that is, are equally sep- 1 the various levers and links and the positions
arated-—which I have found to prevent. the | of the vertical shafts are also such and S0.pro= +-
ring or tire from SwWinging out to'a greater ex- pottioned that the guide-rolls in all of t ér i
tent hetween some of the rolls than between different positions will always hold the tire

evenly placed. It will further be seen that. the working face of the roll A is maintained :
the guide-rolls are shifted by lever connec- always in the same position, =0 as to eflectms: I

tions—that s, by d"iiferemial; levers. oper- ; ally- codperate with the eulde-rolls in rolling
- atively connected with some moving part-of | the tire to a true circle.

= [ —

D—so that it is possible to 30 proportion the | portioned and connected that the tire is
leverages as to secure the pfemse’movements rolled to the proper size by the time the rolls
required ot the guide-rolls without the use of | have moved radially to their final position
cams, the latter heing objectionable from | and that thereafter the rolls 87 may be car-

¢ their ‘excessive wear, causing variations in | ried by the movement of the carriage 108 130 :

!
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55 .port 229 to the discharge 227, and rocker-

a | 846,042 - | S
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- away from the rolls 88, thus so separating ! different pressures and enabling the water to

the rolls as to permit the removal of the tiro.

-without the necessity of moving all of the

rolls radially outward, as has hitherto heen

3 Tequired and which necessitatés un extended

- width of the machine and extended move-
“ment of the roll-operating devices. It will
be seen further on reference to Fig. 12 that
the rolls 88 move upon lines which are paral-

‘0 lel to lines diverging from the inner working

Foint or face of the'.rol_lfA; and the operating-

evers and parts are so proportioned that as’|
- the rolls 87 move froni ‘the rells 88 the center |

of the circle which touches the bearing-faces

15 of the rolls 88 87 will progress’in the direc-
 tion from the roll ‘A to the roll B in the same

' proYortim as each roll 88 travels upon its

- guide, so that however the tire may expand

- there will be a substantially symmetrical dis-
20 position of ‘the rolls-in respect to the same
~.which will prevent the bending outward or

buckling of the'tire in rolling, which occurs
when there is a ' material difference in the dis- ] =

tance between. the adjacent rolls, - This is a

25 most importent feature of this invention and
- corrects a defect which has_heretofore ex-
isted in many forms of tife-rolling appardtus.
- To afford méans forthe easy change of the:

L,

l

e

{.pressure. S IR
During the rolling of the tire the increase.

| guide-rolls. and cause the carriage 108 ‘to
| move toward theleft, and by the above-de-
serined valve arrangement it is possible to
oppose to this tire-pressiire any resistance .
| from the full cylinder capacity down to noth- 75

| Ing, as mai be desired. ~

While I have illustrated the construction .

- Tectangular cross-section, it is my purpase to: -
use tlie ‘
objects and of any suitable cross-sectional
shape, the rolling-rolls being formed accord-
angly, and while I have shown my various -
improved devices as all combined in & millqt .
will be evident that some of them may be 85
employed separately in W |
mills of other constructions, A

“cation for Letters Patent. - .-

-

horizontal rolls.in case of wear:dr. breakage, struction and arrangement shown, I claim— = -

secure d t heI'Ei na b‘? cro SS‘ke}? I~ 2 2 4‘ : ;1{. : g m-; . :, ;,:1.‘ :

While T have Shown the eylinders of the
motors of different diameters to secure s

- -
[

con-

35 stant pressure in th e smaller motars:that can
‘be overcame by the greater ‘force of the
‘larger motors, it will be evident that the cyl-
inders of the different motors may be of the.

same'size using motor fluids under différent |

40 pressures. 't - oo R o
~ Forcontrolling the flow of the motor’ fluid
- ‘to-the different cylinders:any suitable devige
may ‘be employed.-. For use in connection

with the arrangement shown T prefer a con-

45 trol ‘device such-as’ illustrated: in Fig. 10,

which is-used for controlling the movements

of the carriage 108. In this construétion

‘there is a casing 225, having an inlet-port

. 226, discharge-portsi227 and 228, and a port,
50 229 for.communiciting: with the ‘eylinder.
‘There are two valvé-stems ‘131 132 with-
valves, that on the.former -controlling: the
flow from the inlet and the valve ‘on thelat-

ter controlling the flow from the cylinder-

arms 133 on a rock-shaft 230 serve to lift the
stems alternately, the hand-lever 134 serving
to rock the shaft. The discharge from the
port 229 to the port 228 'is controlled by a'|
6o safety-valve 135, which is depressed by a
weighted lever 139, having its fulerum upon
& set-screw 231. " The weight 136 of the lever
139 may be shifted hy means of a hand-lever
138, connected to the weight by a link 159,
65 thus permitting the valve to be loaded with

e

‘of an outer roll A in stationary bearings, an -

‘[ inner roll B, means for carrying it gradually - -

toward the roll A, guide-rolls 88 movable in .-

87, a carriage supporting the rolls 87, means :.

for moving the carriage away from theroll B, -+ =
rolls 87 outward, “and .~

and for moving. the rolls § ' andl-
‘means for imparting to-the rolls 88-a moveL=s

: . .. . a . . - TTAE __u:,i’_'_
{ment In their guides proportional- to the 105

2. A tire-rolling mill provided with reduc:” -
mﬂ'-TOHS'A, B~,§~-0;- _Dj and two p&il‘s‘ of -guide-,»_-a 1 o

and b aving bearings s

diverging from the working face of . one of 113
thereducing-rolls, and a 'c_ogﬁ)in ationoflevers - -
and connections arranged to shift all of said .-
guide - roll bearings in’ proportion to -the "
Increasing diameter of the tire to maintain .~ .
the rolls at substantially equal distances f2¢
3. In a tire-mill, the combination of a pair

of rolls C, D, for reducing the width of the
tire, a pair of rolls A, B, for reducing its
thickness, méans for carrying the inner roll rzg
B, toward the outer roll A, a pair of guide- -
rolls at éach side and guides therefor, and © .
means for shifting the two guide-rolls "gt -
edach side outward as the rolling progresses;, |

gyl

‘be discharged from a cyvlinder under suitable

.In the diameter of the latter will press the 70

stitute-the subject-matterof a separate appli-

- Without limiting myself to the precise con-+" -

as used for producing a tire of substantially -~

30 theserollshavetaperedstequzg,ada ted-|'° 1. The corihination in & tire-rolling mill,; 95 .
to-tapered ‘sockets in: the roll-shafts and: are | ' |

| guides_parallel to. lines -diverging from - the* R
warking face of the roll A, ather guide-rolls: 1o0¢

.‘.;

_constructed. to preserve throughout the roll-- 13>

apparatus for rolling other annular 8o

connectiog:;_w:-_ith, E

I do not here claim the construction and - .
arrangement of devices for shifting the bear-" .-
gs ot the rolls CI), as the same will‘con- 9o

change of position of the center of the tire "7 '
-ile'olltiald_ by the rolls A, B, substantially as set ~

rolls for bearing on the periphery ‘of the tire sERL
_ ]];ding In guides ar-.. -

|.ranged in respect to the reducing-rolls as de=:" .+ -

scribed, the guide of one pair parallel to lines: -
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35 and | cted ‘With
| bearings and with:‘said ‘carriage to be oper-
ated to shift the guide-rolls to an extent de- |
termined by and proportioned to'the move--|
- ment of the carriage, : substantially as ‘set"

4o forth. =~ ool ot e

8. The combination with'thetolls A, B and |
of two pairs of guide-rolls, ¥ barriage
for the rolls C, D, and means: gperatively

50 therefor, the -

) |.‘ } |-_|Il: ,.‘,:: Iler.:' : . i P .-\.
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g ,_qpel?atiqﬁ' ti;e substantial svi métr'i'ca'.lx_
position of the guide-rolls about the tire. -

4. The combination with the vertical Tolls
A, B and horizontal rolls C, D and a carriage

5 supporting the latter, of two pairs of guide-

rolls, means for moving the guide-rolls ad-’
jacent the vertical rolls'A, B outward upon

stationary bearings, and means for moving
the other guide-rolls in bedrings upon -the
ro carriage, said means proportioned to main-

- tain the rolls at increasing but equal dis-
tances from each other as the rolling opera-

tions proceed, for the purpose set forth.

5. The combination with the rolls A, B, of

5.8 tire-rolling machine, of means for carrying
one of said rolls toward the other under pres-

sure;, two pairs of symmetrically-disposed

gulde-rolls, and a series of lrvers connected

and proportioned to hold the same.in contact

1.

~_rolling, substantially as set forth, ' -

6. The combination in a tir_e':.mj]]; -_ of ro]ls

20 with the periphery of the tire at equal but |
- Increasing distences from each other during

A and roll B, two pairs of guide-rolls and

25 bearings therefor, a carriage movable to.and:

from the rolls"A, B, and:levers‘og eratively
connected with bearings of ‘all ‘the guide--
- rolls and. with said carriage to shift all the.
rolls to an:extent proportioned to the extent

asset forth, .~

- 30 of movement:of the carriage; substantially-

7. The combination with the'rolls A and } outer

twd-f)___ -~1OMS, - DErll)
evers operatively’ connecte

C, D

1111

connected with the carri

4§ guide-rolls to shift the latter to an extent de-
termined by the movement of the catriage, |

- substantially as set forth, -~ - . -

béarings therefor on the frame and carriage,

rock-shafts turning in the frame and carriage

and having arms connected with the bear-
ings of the rolls, and means connected with
55 sald rock-shafts to rock the same as the car-
riage moves outward, substantially as set
forth. . S L

10. The combination.of the fr: ine,' reduc-

ing-rolls A, B, reducing-rolls C, D, and car~
6o riage therefor, the guide-rolls 87, and shiding

having arms conrected with the bearings of
cald rolls $7, a cross-head and rods connect-
65 ‘ng it to arms on the rock-shafts, a pressure

B, the rolls C and D and a carriage therefor, |
oirs. of guide-rolls, bearings therefor, - .
;-'r‘mth“f‘saui"" 1ng on the carriage, rolls C, D, carried by said

| housing, motors for moving the carriage on

ide-rolls 87, 88, and sliding |

i

1
' .
.

‘substantially as set forth. L
1 12, The combination with the sliding car- . .

| riage for the rolls C, D, and with the guide- .-~
‘rolls 87 'and bearings therefor, of rock-arms .
‘earred by the carriage and connected with
‘the ~guidé-roll bearings, - a. cross-head con- .
‘nected ‘with- the rock-shaft, a fixed stop, &~
_pressure- devies-for holding. the. cross-head ..
“against the stdp, and contact parts arranged -

device a,rran'g'ed' to hold the cross-head in 'po-.r

sition during part of the movement of the car-
| riage, and--means to thereafter carry the
cross-head with the carriage, substantially

as set forth. -

riage sliding thereon, a housing sliding on the
carriageandreduc:ing rollscarried by the hous-

in%, guide-rolls 87 and bearings therefor mov- - |
able

on the frame, a stop on the cairiage, rock-
shafts carried by the carriage and connected

_ R . . 19
‘11. The combination of the frame, a car-

75

‘with said bearings and having arms, rods

connecting said arms and a eross-head, a hy-

draulic cylinder and plunger supplied with
motor fluid under constant pressure_and ar-
ranged to maintain the cross-head against
the stop during the-preliminary movement of
the carriage, and a bearing on the latter ar-

ranged to engagé and shift the cross-head . =

during the final movement of the carriage,

’

‘to cause the tross-head to move with the car-

[
L )

.-_-':'_._r . )
L 13 ’
LA . ‘ -

4 . |

‘the frame in reverse directions, a.pressure
-device arranged to hold the housing in posi- -
“tion in respect to the rolls A, B, during the -
Hirst part of the movement of the carriage
away from said rolls, and contacts on the car-

do -

9o

| riage after the guide-rolls have reached their
| !’_ﬁ;.sitidl‘.é,substant-ially as set.forth. . =~
13. The combination of the frame, rolls A,
1 B, carriage sliding on the frame, housing slid- .
100

riage and housing insuring the movement of

2818 ratively | the latter with the former during-the final =~
age aNd with the | part of the movement of the carriage, sub-

stantially assetforth. - -

14, The combination in & tire-mill, of ver-

tal rolls C and D, and a carriage therefor, two

110

> v o e s tical rolls-A, B, and housing therefor, horizon-
-9: The ecombinationof the frame, reducing--
rolls 'A, B, reducing-rolls C, D, and carriage |

pair.of giide-rolls and hearings therefor, le- |

ver devices supported by the housings of the

| .vertical rolls, and other lever devices sup-
‘ported. by said carriage, said devices: inde-

ndently connected with the . guide-roll

‘viceg are operated to shift the same to an ex-

Eg&rings, and means whereby the lever de-

115

120

tent ptoportioned to the position of the car-.

riage, substantially as set forth.

~In testimony whereof I have signed mv

name to this specification in the presence of

, | g | two subscribing witnesses.
bearings and supports therefor on the car-|
riage, rock-shafts turning in the catriage and. |

 CASIMIR VON PHILP.

 Witntesses: =
| CnarrLEs E. FoOsTER, |
| Ebpwin S. CLarksoN. . '
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