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LEAD SCREW OVERTHRUST QSR'OTECH ON 2102910 This idvention relates . :
generally to neans for ~preventi ng=ex to machi nes due to overl oads aand
refers nore particularly to automatic means to safeguard | ead screw driven
machi nes from excessi ve overl oads that occur when nachine notion is

~obstruct ed. %ﬁNNARY OF THE I NVENTI ON There are nmany causes which can and
sonetimes do®ead to catastrophic machine failure, especially in e
nunerical.l y-controll ed,. servo-driven nachi nes, anpng whi ch areg; Foreidﬂ
material in the path of“BADREREW QVERTHRYS THRfEFECPION | ecglrﬂlzgii@ure

of the drive circuits to a driving servo notor, causing a runaway condition
of the servo notor. 3,,l.npr; r_progr Lng of an electronic-_controlled
servo notor. 4. Faiqugégjéggépﬁﬁgﬁa%ggéF |ﬂﬂ54?ﬁ9f%¥p 8p@??95p tion a
nmachi ne nmenpesvehkingl gy | €6 SmAEhihese GRC i asver Eoa@seandr kbfers
acconplished by high inertia energy in the nechanical drives. In a

potential VreER BREGIHCOUIRTIi ko chdkgpatis meanfitk| jafequrpdt dealefore
des- tructiyg, Qrcﬁiif‘?z%t‘iﬁremac%igﬁé?t HJ&SmOLx%%rsngt&é'é!&%riﬁ% gr ¢h0g servo to

foll ow the CO nds 0O Ol €r. AS resistance t0 fTon 1S net, the
Servo not orotcoarewhen institiethotdonutst obewannstedl he resi stance. Servo

. SUMMARY OF THE INVENTION

There are many causes which-c¢an and sometimes

do lead to catastrophic machine faiiuxe, especially in
numerically-controlled, servo-driven maéhines, among
which are: |

1. Poreign material in the .path of travel of
a machine member. | | _

2. Electronic failure of the drive circuits
to a dfiving servo motor, causing a runaway condition'of
the servo motor. '

3. Improper programming of an electronic-
controlled servo motor. '

4. PFailure of some mechanical function to
properly pdsition a machine member.

The rapid motions of these machines are _ -
necessarily accomplished by high inertia energy in the
mechanical drives. In a potential wreck situation;
this energy must be quickly dissipated before des-
tructive forces occur. The nature of servo drives is
for the servo to follow the commands of the controller.
As resistance to motion is met, the servo motor increases

its output torque to overcome the resistance. Servo



28 -2- torques nay |ncred§e to a destructive 400% or Gnare above normal in
thei r attenpt tq follow the servo command.. Servo notor ‘driven machine
menbers;oft.en nove at rates of 400 inches per minute or nore. To protect
agai nst destructive forces, -the notion must often be stopped from hi gh
speed notion in .010° i nches of travel or | ess after sensing an ov@oad.
This tine elenent Is often as short as one or two mlliseconds. Servo notor
~ang- drive line rotation speeds are comonly 1600 revol utions per mnute or
mos€. This rotational energy nust be d253|pated quickly, often-with- in
one revolution or within 30 to 40 n1lllssconds Preferably, the protectlve

_devi ce for t hESEWEHIMIBNLSFRRFE bR Re &FtﬁQQWHWﬁM4q94xﬁreﬂRF?rﬂRQ
‘pendent of ankoew@al N thEOR 4 CLohe! £BR¥NA o Wl eI difiaga Of the
protenti al destructlon and ere concel vabl'y non-functional “in an.
" ener.gency. Foslemmgxdtrtar oqtmxmmomaohmesm‘e&bea:rsd oftEmmicarg - d herabedi ne

‘magy be in a hi streéfed con- dition which creates a safety hazard to an -
~ oper at or- atteﬂ%t FXrPFY mlﬁFEFePﬁbW?rﬁhenTQNR?Q&?%&uEﬁ%Fm%Ehanlsm

~should be Capags?-_r@cct{i‘%}éxféhgcége EReNkBe by TRS %face'i-ﬁj ectg&?bé%‘?n before.

the intervention of.the operator to clear the-jam An
-anentlon i's anmwhmghaspeed motion  in 010 inches of travel or less

-

after senszng an overload ThlS time element is often

Ca
i

as short as one or two mllllseconds.__

- Servo motor and drlve line rotation speeds are
commonly 1600 revolutions per mlnute or more. This
rotational energy must be dzsszpated ‘quickly, often with-.
in one revolution or-within'SO to 40'milliseconds.

. Preferably, the protectlve dev1ce for these_ T

_,condltlons should be relatlvely fool proof and 1nde— o
pendent of any electronlc control that may in itself be
the cause of the protential destruction and therefore

' conceivably non-functional. in an emergency. '

| _ ‘Following the operatlon of a safeguard
mechanisn._the machine may be in a highly stressedfcon-
dition which creates a'safety hazard to an operator _
attempting;to clear it. Preferably then, the-safeéuard

T .. mechanism should be capable-of relaxing the machine '

forces to a safe condltlor before the 1nterventlon of

N, L

the operator to clear the Jam._.

An object of thls invention is to prov1de

__mechanlsm capable to meetlng the above requlrements...
- Other objects will become more apparent as_the following
description proceeds, especially when considered with

the accompanying drawings.



: nechanlsn1capable t.o Mgetlng t he above reQU|renent§ O her objects wll

- 'beconme nore .apparent as the follow ng description proceeds, especially when

consi dered mnthL he ‘acconpanyi ng draw ngs. -3- BRIEF DESCRIPTION OF THE | °
DRAWNGS Fig. ®*is a V|em1part|ally i‘n elevation and partially in section

 ~taken on;the line 1--1 in Fig. 2, showing a | ead screw drive driven by a

- servo. notor and a novabl e nachlne menber driven by a lead screw. Fig. 2 is.
-a view partially in elevation and pEPTTaIIy in section taken on the line
2--2in Fig g » on of Fig. 1, but -
shows a not ‘ ONTReferring nOM/partlcuIarIy to
- the draw ngs and espemi@l.l;z ﬁ.s El gaevﬂrmntikllsermfelavaﬁibnl ead screw

- drive is gener i ndi cated.b nuner al, - i pe base 2 nDunts'aff
* machi ne neﬁﬁéttﬁii¥Hl?e%?ﬁF69§I ﬁ%ﬁ&ﬂﬂﬂ rirt 6*RsF3PFi fed to the
menber 14. A Raldg |Latb 28T 8¥rdH ah%l&owz @ﬁdéys@faagﬁstw hahle -1 ead

nut 16 to nove the [ ead nut and machine ne 4 one way or the other _?

e{

- dependi ng  annidvaklie arachinef mepbatri dixiofert Ihy |ableadr goreWhe nidsection.of "

he I’ 1 f 2 22.  Th
B fegd ead SngMI 81s Syomn-nvgngegléﬁ‘ﬁé%éQAfi§lﬂnbefrlngionoagad _ ae-

partlally in sectlon taken on the line 2--2 in Flg. 1. _
Fig. 3 is similar to a portlon of Flg. 1 but : 'cf“f

shows a modiflcatlon..

 DETAILED. DES’CRIPTION

Referrlng now particularly to the drawzngs and
espec1a11y to Figs. 1 and 2 thereof, a ball lead screw
drive is generally lndlcated'by the numeral 10 A
machine base 12 mounts a machlne member 14 for rec1procal
movement. A lead nut 16 is affixed to the member 14.

A ball lead-screw-18 is shown threadedly engaged with

the lead nut 16 to move the lead nut and maohine'member
- 14 one way or the other dependlng on the dlrectlon of

rotatlon of the lead screw. _ o

- The mldsectlon ‘of - the lead screw 18 is shown o 'u'géy
mounted for rotation in bearings 20 and 22. The lead L
screw is mounted in a bearing 24 near the end of the lead
screw oppos1te its threaded end At the extreme end of
the lead screw away from its threaded end, a helt sheave

26 is mounted on the lead screw by a tapered sleeve



screw is’,mounted in.a begring 24 near the end of theKlead screw opposite
i'ts threaded end. At th extreme end of the lead sc ew away fromits.
.threaded end, a belt sheave 26 is nounted on the |ead screw by a tapered
sfeeve ° 30 -4- nenber 28 forming a wedge lock with the sheave to lock it
agai nst rotation relative to the lead screw. The base 12, at its uppe8(-
extremty, nounts a drive notor--30. A sheave 32 is mount ed on 't he out put
shaft of.the notor and belts 34 extending around the sheaves 26 and-32 .
tredsmit the motor output to the |lead sgLew 18 to rotate the l-ead 'screw in
one dlrectlon or the ot her depending on the direction of rotation of the
_notor. Bear|ngemberaﬁ@:IbnmxngnnwWeﬂgenlackeunthgthqysﬁaaudﬂtd1chki_

cylindrical havi ng an .i ntur ned ul ar- fl e t one end. -The -
o ins 30 ahg 23Rt S L TIPS o' BB 188 ettty iy cage 36

~and are | ocked agai nst %fgg)g@el@B 8% gc8eapbag @ytlzéquté%{ eg@ﬁ%ﬂéﬂ the

_cyllndrlcal body. Bearing cage 36 Is axially slidably nou
cylindrical saedvdvé? matiaxh 3G. ofA exbeave 8Reisameundegt lonastheheuigart ng

-cage, as clear ee | eve 42 s rec |ued in a cylindrical -
~opening. 43 in® %éE% ?% \ﬁgﬁ H'&bfp% Wf&eﬁ ﬁﬁﬁ 3€'eﬁ?‘;‘|e r?éﬁ“t‘%/té‘e Sl eeve |
42 is |ocked sherved 26 and 32 transuit the motor output to. the lead '

-

L screw 18 to rotate the lead screw in one dlrectlon or
) the other dependlng on the dlrectlon of rotatzon of the
motor.. _ .
| Bearlngs 20 and 22 are mounted in a bearlng
cage. 36 whloh 1s a cyllndrlcal body hav1ng an 1nturned
angular flange 38 at one end. The bearlngs 20 and 22
- fit within the cylindrical booy of the bearlng cage 36
 and are locked against: the flange 38 by a bearlng nut
40 threaded in the eylindrical body. Bearlng cage 36 is
axially slldably mounted in a cyllndrlcal sleeve 42
whlch is of exactly the same 1ength as the bearlng cage,
as clearly seen in Fig. 1. SIeeve 42 is recelved in a
-cyllndrxcal opening 43 in base 12 which oPenlng lS con~;
;centrlc with shaft 18._ Sleeve 42 1s locked thereln
_ against.axial movement by retainer 44 which has a -
R _ cylindrical'boay'portion.l46 fitted Within7the cylindrical
_opening 43 of the base;,”Tne_end_of bodyléortion 46:beare
- against one end of -sleeve 42. The retainer'44:is_bolted'J
_ ' to the base by bolts 48. S 'f :
'f; _ ' Contained w1th1n the cyllnder body portlon 46
| | of the retainer 44 is'a series or stack of Bellevzlle |
springs 50 held in compression against a flat clrcular |

washer 52 fitted within the body portion 46 at one end



_'agalnst axi al. novenent. y retainer 44 mhlch .has a I|ndficalfbody'portLon”
46 fitted within the ¢

1indrical opening 43 of ‘the base The endfof,body _
portion 46 bears agai nst one end of sleeve 42. The retai ner 44 is bolted to

the base ‘by bol&s 48. -Contained within the cylinder body portion 46 of the

.retainer 44 i s%” series or stack of Belleville springs 50 held in

. conpressi on against a flat circular washer 52 fitted within the body -
-portion 46 at one end and shoul der 54 of the annul ar enl argenent 56 oﬁ,;
the retainer 44. The washer 52 contaebs the adj acent ends of ‘the cage 36 =

and sl 42 The h d, cyl | 7 of smal |
aaneter ¢ AR, ERoulaE 4 8, hechitiat, shlniRnatic B be 1l STe

- separat ed bye$lqnkdcnsss, iy waakaknsd &bhhh&ﬁshe;waaﬁﬂcé{tla@s second -

-series or stack of Belleville springs-60 held in conpression against a flat -

““¢ircul ar maeﬁethGQCQQGMﬁﬁ(ﬁnﬁaﬂbeeﬁe 4Reul der -64 of the base 12 at 't he

other end. The washer,,62.bears, agai nst the a f_the cage 36 -
-and sl eeve 42. Msher?hﬁbﬁﬁﬁyﬁ SFFCQF@ S"I”@éﬁr %13? :'srbgrl ngs. 50

. and 60 agai g9t olfh@ NN 1 AnEEepf tﬁhﬁebat%oméraiﬁe REER IS pérhﬂl pposi t e’

B

"1"Ends of bearing cage .36 which is of the sanme | ength as sleeve 42, ereby:
-t appi ng thé3bea0|p|egl1(n9ﬁ 4B 2di hét auwi §BP#M®(®HJ@YGS%1M 658. :

and contalned w1th1n the openlng 57 1s a second serles |

ox stack of BelleVLlle sprlngs 60 held in compression |

‘against a flat circular washer 62 at one end and the

shoulder 64 of the base 12 at the .other end The washer

62 bears agalnst the adjacent ends of the cage 36 -and ”
. sleeve 42 R ' .

R | Washers 52 and 62 are re5111ently pressed by
-bthe sprlngs 50 and 60 agalnst the opposite ends of sleeve
42 and also agalnst the oppos;te ends of bearlng cage 36

which is of the same length as. sleeve 42, thereby trapplng
the bearing cage 36 agalnst ax1al movement unless axial
forces exceed the preloaded compression force of the
Beileville sprinq stacks 50 and 60." In this trapped.
;'position, the ends of the cage are held flush with the
_jends of sleeve 42 by washers 52 and 62.
| ~ The 1nner races of the bearings 20, 22 and 24
and the sheave 26 are afflxed to the lead screw and :
secured_ln.poslt;on_thereon so as to be restra1ned from
axial'movement'by means of a nut 66 threaded on the end :
of the shaft and spacer sleeves 68 and 70 between the
tapered sleeve member 28 and the inner race of bearing 24
and between the ;nner races of bearings 24 and 20. 1t

B wili be noted that the bearing 20 is in contact with the

-

=



forces exceed the preloaded conpression-force of the Belleville spring
stacks 50 and 60.- In thigS trapped position, the endy of the cage are held
flush with the ends of sl'eeve 42 by washers 52 and 6 The inner races of
- the bearings 20, 22 and 24 and the sheave 26 are afflxed to the | ead screw
~and secured in position theteon so as to be.restrained fraegaxi al novenent _
by means of a nut 66-threaded on the end of the shaft and acer sleeves 68
arid 70 between the tapered:sleeve menber 28 and the .inner race of bearing

24\gnd between the inner races of bearings 24 and 20. It will be noted that =

the bearing 20 is in contact with the —g~6- bearing:22 and that the:
bearing 22 ahuts a -shoulder 72 on the shaft.” A circular washer-like disc 74
‘at the inner ’bear-‘s}?‘llez%fa%ﬂeﬁbétZGhﬁsb@@lram%/ 272 jahutrs 2 cshowddern7a
-cylindri-cal rege ing 76 in the enl argenment 56 of t he retainer 44.
‘The outer cyI?%ﬁ??%aJSﬁ§$¥! -recess 76.in which disc 74 slides is

cQricentric with shaft 18 eﬂrbﬁmhrdwashz_v&--ualﬁ LSO TATEE | €hdi Lhinspalt . 18.
This disc 74 has-a recess:in which is secured a circul ar ‘brake elenent or

" di'sc 80. FourS&QﬁnQﬁ sherve 89 igsaxigldyd sdd-dallwmfret@ined &ncRrcul ar

| gg[f‘gggge”t a‘cgll%{é.riégfri’é‘éés&"o&“%p“éﬂ'ﬁggei@e% %é’feﬁi‘a?ré&hé’ﬁﬂeée““ by

of the retainer 44. . The outer cyllndrlcal wall of recess_

ad _ : 76 in Wthh dlSC 74 slldes is concentrlc with shaft 18,

" so that dlsc 74 is also concentrlc Wlth shaft .18. This
dlsc 74 has a recess in whlch 1s secured a clrcular brake -
element or dlsc 80 _ .

Four segment blocks 82 84, 86 and 88 are
affixed in a crrcular arrangement at 90° 1ntervals to .

- the'enlargement 56 of the'retainer 44 by'bolts 90. These'

S blocks are.of the same size and shape and incircle the -
sheave 26. Their thlckness, that is the dlstance between
thelr lnner faces 92 and outer faces 94, is sllghtly

' greater than the thickness of sheave 26. Blocks 82-88
'are s0 p051tloned that their inner faces 92 which are
-coplanar, are dlsposed a sllght dlstance inwardly of the
'lnner face of sheave 26,_and ‘their outer faces 94, whlch B

'_also are coplanar, are disposed a sllght dlstance out-

. 'wardly of the outer face of sheave 26. :

ji?f = f:" chlnder 100 has a closed outer end 102 and a-

- ' .cylindrlcal wall or-sklrt 104_wh1ch.1s concentric with

i screw.léland isllongitudinally_slottedtat the-end3away

| from'the closealend'lbzlto_provide skirt segments 106,108

. : - 1o, 112, 114 and 116. These skirt segments'straddle _

~ the blocks 80-88 as shown in FLg. 2 with segments. 106

‘and 108 straddl:.ng block 82, segments 110 and 112~



. blocks are of the sang si.ze and shape and incirc[%Jthe-eheave 26. Their
thickness, that is the distance between their inner faces 92 and outer

faces 94, is slightly greater than the thickness of sheave 26. Bl ocks

. 82-88 are so positioned that their inner faces 92 which are coplanar, are

- di sposed a slight*distance |nmardly of the inner face of sheave 26, and

their outer fa 94, which al so are copl anar, are di sposed a slight.

~ di stance out - rdly of the outer face of sheave 26. Cylinder 100 has a xf;

cl osed outer end 102 and a * cyl mydvical wall or skirt 104 which is =
~-concentric with screw 18 and is Iongltudlnally slotted at the end away from.

the cl oseds&raddbing BEeckdB84sksegnenfife ki ARA 1B 19traddding 14 and 116.

 Jhese Skl batRATHES Ha0dkRehls MOCKR PR Soshoid tofbax BalV 1N
straddl i ngHdnuK tife SplinAes 1&2n§@ir5hhedrfrbmleratﬂng 86Thasd segnents

- .114 and 116 _straddl i ng bl ock %g Gce the cyl i nder i restral ed from :
rotating. Skidde SRIMente R, eoFﬂi%? rSeFRreR chP clieodtRE disc 74

 plston 1oo7 M Hetts 00180, BIRECIA B 3’@“%@%‘%%%1%3‘?%%*&55 12 neave s -

. 26 and hastheﬁuylﬂﬁHEngalnst fluid Ieakage The pi st on 120 has its inner

A plston 120 is reclprocable w1th1n cyllnder ' yil
100 at the outer side of ‘sheadve 26 and has a seal 122 B
'agalnst fluid leakage. The plston 120 has 1ts inher
. end recessed where lndlcated at 124 to clear the outer
 end of the shaft 18. A second circular brake element or
disc 126 is axially 'slidsbly received in.cylinaer 100 and
abuts the skirt face of the plston whlch surrounds recess
'124. Blocks 82-88 extend through the spaces between the
“SRirt segments and into the cyllnder 100. Brake elements
80 and 126 confront both the radlally outer extremlty
 of sheave 26 and the radlally 1nner extremltles of blocks
 82-88. , o :
' a pln 130 afflxed within the head of cyllnder
100 is slldably received in a hole 132 in the plston to
prevent . the. plston £rom rotatlng within the cyllnder.

" An air port 140 in the head of cyllnder 100
receives. compressed air from a sultable source through _
a three way valve 142 when the solenord 144 is electrlcallyg o
energized to overcomeﬂsPring:146; Air is prevented from
leaving the cyllnder by a check ‘valve 148. 2
) B " When solenoid 144 is deenerglzed sprlng 146
shlfts the valve 142 to the posrtlon shown in Flg.:l

' blocking: further entrance of compressed alr to cylinder

100 and exhaustlng the air contalned w1th1n the cyllnder



end recessed where indicated at 124 to clear'the outer: end of the shaft 18. -

A second circul ar brake gl enment or disc 126 is axial{y slidably received in

cylinder 100 and abuts the skirt face of the piston which surrounds recess
124. Bl ocks 82-88 extend t hrough the spaces-between the skirt segnments and
into the cylinder 100..Brake el ements 80 and 126 confront boththe radially
outer extremty of sheave 26 and the radially inner -extremties,o bIocks
82-88. A pin 130 affixed within the head of cylinder 100 is sllda

revtived in a hole 132 in the piston td_prevent ‘the piston fron1rotat|ng
within the cylinder. An air port 140 iT®The head of cylinder 100 receives
conpr essed ‘ai S r a three.way val ve 142 when

t he sol enoi d %ﬁ%&?ﬁh egF%?gﬁﬁﬁ%%;éﬁEﬁgégf?o overcone spring 146. Air is-
pr event ed from | eavi ng Whencycmpirrsssd saathets sappdidébto cyldidexsol enoi d

144 |s deener ed spring 6 shifts the val've 142.to the position shown in
“Fig. .1, blocﬂéﬁ gFﬁErggﬁ :

g Pd FoRGeS T eleranti 126, info; ﬁ@&tm9@§'and

restricted outlet 150. When conpresse

-exh t t t
exhaust i ng ! Rpi @h' £688! ek Wddhdhd o164 NdSLas Ang" yilgl] &> 200 o

ai.r r.s supplie

'EI ston 120 f clxassbdike §I4emd i#26 hirelce abisce80 whtb ahuenﬁntom.ﬁgrrent

Iocks 82-88 Eﬂgegybh” %rthgpblodks.. In the normal p051t10n of the

{' : parts, the brake elements 80-and 126 are spaced:a sllght

- distance from the opposite faces of the sheave._'When
‘the servo drive is operated, solenomd 144 is energized
_to thus supply compressed air through valve 142 £
'cyl1nder 100. - _ | | |

A limit sw1tch 160 is recelved in an openlng

_;162 in the base 12 and 11m1t switch operator 164 is re-.
celved w1th1n an openlng in sleeve 42 .An annular_groove
166 in the outer surface of cage 36 receives.the“tip'of
the limit switch operator 164. Any.arial motion of_cage.
36 will move groove 166 out of register with the tip of
switéh'operator 164 depressing the switch operator 164
and cau51ng the 11m1t switch to open a normally closed
c1rcu1t e . . _

L In operatlon, the servo motor 30 15 electrlcallyl

drlven in a manner prescrlbed by a controller (not shown) . l

-:gf ' - By means of sheave 32 belts 34 and sheave 26, the lead

screw 18 is caused to rotate. The- lead nut 16 and movable-;
machlne meﬁber 14 are thereby caused to traverse right

or left, dependlng on the dlrectlon of rotatlon of lead -
screw 18. As machlne meﬁber 14 meets resrstance to

motlon, the serve motor automatlcally 1ncreases 1ts torque

.output in response to its servo command. The axial

-



draws' disc 74-and its brake disc 80 into abut.ment wth faces 92 of the _
bl ocks. - In the nor nal Q05|t|on of the parts, the brake el ements 80 and 126
are spaced a.slight distance fromthe opposite faces of the sheave. When

t he servo drlve i s operated, solenoid 144 i's energized to thus supply

conpr essed aw% hrough valve 142 to.cylinder 100. Alimt switch 160 is
received.in. aff opening 162.in theé base 12 and limt switch. operator 164 is
re- ceived wmithin an opening in sleeve 42. An" annul ar groove 166 in the x
outer surface of cage 36 receives tfurﬂn|3 of the limt smntch oper at or 164,

. Any axi al f 6 mnll ve 166 _out of ister wwth the

tip of swi Wrg%e'?a?%ggﬁﬁg 3185 gg'l‘%‘ng'f ﬁs‘w 1 BpRtat 5? BEFLFOWRA causi ng

the |imt swiHehnd®ionepesiseiRl b £ IMeaind Iietber! D40PCEEt kBB, aldigiser vo

nmotor 30.is electrlcallz driven' in a manner.prescribed by-a controller (not
Q

shown) . * r@,s#mcef h@@#éoazbmwss@mmbbyehmh ahd lesa:eedsr ew 18"

.1s caused. t h an a ne nmenb
~ thereby caugcer{ %%%?/%r grel rgfigﬂﬁ c%}%%‘éﬁd#ﬁ hecaﬁfaeSﬁ Ur"rl |
rotation of gigaik s a«\léaveAazrracmwﬁnger&wé raeﬂcméstnéméﬁt 24Ceo! aapti on,

t he serve notor autonatlcall i ncreases_its torque output in response to - N
its servo c@thnkead SRrev; & % to. egtrude (move axrally) whlle still '

o _rotatlng.: Slnce the lnertla of the relatlvely slow
"mov1ng machine member 14 is low compared to the rotatzonal
 inertia of the hlgh RRM drlve system. the machlne forces,'
"created by sudden increase in axial thrust, need cope

w;th only a small. portlon of the total drlve system
‘inertla. and destructlve forces can be avoided. _

o ' Slnce the dlstance that the lead screw 18 may
be’ axlally shlfted is obv10usly restrlcted by spring-
‘stacks 50 .and 60 and other machlne llmltatlons, ‘the

rotation of the drive system must be qulckly stopped
" and 1ts relatlvely hlgh 1nert1a energy dlSSlpated pre- |

ferably w1th1n one revolutlon. If the excessive resis-
- tance to. motlon occurs durlng counter-CIQCkw1se rotatlon
;(Flg. 2) the axial shift of lead screw 18 beglns, and
" sheave face 96 is brought 1nto brake contact w1th brake
dzsc 126. The tlme element requlred to take up this
clearance is’ very short, for lnstance. 1/40 of a' |
revolutlon whlch at 1600 RPM is. less than 1 mllllsecond

Since this is truly a mechanlcal system, no electrlcal

fallures or delays are 1nvolved and brake engagement lS

1mmed1ate1y assured _ _ N

Brake dlsc engagement 1mmed1ate1y causes .a

h1gh braklng torque as 1nfluenced by the plston thrust



~thrust -agai nst |ead.nut al so increases to overcone-the notion resistance
~of machi-ne: menber .14. 1f\ the axial resistance to not\lon becones abnornal |y
hi gh and exceeds the preload in either spring stack 50 or 60, cage 36 will
slide in sleeve 42 allow ng the .machine nember 14 to stop and lead screw 18
.to.extrude (nove axially) while still rotating. Since the inertia of the
relatively sl.ow noving machi ne menber 14 is | ow conpared to t-he rotati-ona
~inertia of the high RPMdrive system the machine forces, created by . -
sutden increase in axial thrust, need-cope with only a small portion of - ‘t he
total drive systeminertia, and destrucT£6€ forces can be avoided. Since.

the distance thaknile dyaathels albdS Miyehes il ald \yahinidehd g ofud ol Y
S

~restricted by spring s 50 and 60 an machi ne I|n1tat|ons the
‘rotation of .t hetﬁachedsyhlsem‘MJsis tm:emenkégl byomhed sdot Hedk er@aagementy

-hi gh t .d ed, b, | ut If- th
Coxdossive rosi OF B svidns aehe 4 8 Frgbudetes Baadw ST AR f on
“(Fig. 2) the agiaknehidilstefn ey ﬁrﬂe}énéeal BY ?aad 1eavad apedb i s

. brought into brake .contact with brake disc 126. he tinme el ement reqU|réd
"to take up thi shiftacdndead saxrew skdrcontinuesst hireke His® @26 ¥=vol ution .

Wwhi ch 1600 I 1 | ] d,,Si h
'rTelc(k:Tan?E:al sysfp% ﬁofg"%%b:a%‘%ﬂﬁ‘erfn%l?%f gggr gé‘eio s tﬁ@%ﬁol%ﬁ%% brake

,\eﬁgagenent i S ERBReAtlcs amsured. Brake disc engagenent |nned|ately causes
-a hlgh braklng torque as i nfl uenced_by the piston thrust .
: Air trapped between the plston 120 and cyllnder

. 100 caanot escape past check value 148 and is therefore
compressed by relative motion of the plston 120 and

.;cylznder 100. " As the air pressure rapldly rlses. the
braking effort of disc 126 also rapldly increases.

For instance, an 1n1t1al air pressure of 60
‘PSI may bulld to 180 PSI when the plston head clearance

- is sufflclently reduced. This high braklng torque is
capable of guickly dlsslpatlng the rotatlonal lnertla
energy and stalllng the sexvo motor even though lt may
still be under power. ' _ N

) It should be noted that'ciockwise rotation as
viewed in Pig. 2 will cause the lead screw to axiaiiy '
" move to the right (Flg. 1) when machine member 14 meets_
| with excess;ve res1stance to motlon.' Engagement of -

. sheave face 98 with brake dlsc 80 causes the cyllnder
100. to move to the rlght w1th the piston statlonary as.

' held by the abutment of brake disc 126 on face 94 of
segments 82-88. Brake.effort in this case is caused by
disc 80. Air is again compressed w1th1n the cylinder

- 100 for rapid braklng. In this manner. machlne member

14 is protected against ‘excessive forces in both



“and is therefore conpressed by relative notion of the piston 120 and

36 -10-- within cylindery100. Rotation of cylinder 200 and its attached

disc 74 is prevented bywthe slotted engagenent of the cylinder skirt 104°
with bl-ocks 82-88. Rotation of the piston 120 is prevented by pin 130. As
axi al shift | ead screw, 18 continueS, brake disc 126 is lifted from

abut ment on face 94 of segnents .82-88-by sheave face 96. Air trapped

bet ween the pi ston 120 ‘and cyl’i nder 100 canot escape past check value 148 .

-

cylinder 100.  As the air pressure rapigdly rises, " the. braking effort of e

- disc 126 also rapidly increases. For instance, an initial air pressure of
60 PSI -may @irkdtions3®@fPBHowdmenthe pi ston head .clearance i's sufficiently

Teduced. This high braking tqggue S caﬁable of "quickly: di.ssi pating the
rotational inertia endS PR 2 JPPYRY Bkéaddw dnmRidhen dinedtini t may

still be unéﬁé 8%"¢he Istlasz@%ﬁ éafoaeéeﬂeah 119! aggo ; exa.,{ cg,? %‘fé.“ ewed

in Fig. .2 wll cause the |ead w to axi al y nov rg g. 1)
-when nachi mfnﬁmerl: Sﬂm@‘t 5160 tdtnéxopenl aenprmadiiynddseddliettrical

E Engagenent of sheav Ge 98 with, br dISC 80 causes the cylinder 100 to
* nove to theSHFEHE 3Hﬁa%§%ﬁ?ﬁ?§? t FBlLFysdgnal is. wired "(not e

shown) to deenerglze solen01d 144 of valve 142. The
valve 142 is spring returned to dump the alr from the | B | .
chaMber of cyllnder 100.  The escapement rate of the air | |
els llmlted by the restrictive ‘opening 150 COnsequentLy
'very 11tt1e air escapes dnrzng the short term braking
:effort.. The 11m1t sthch 160 is also used to electrlcally
”.deenerglze all machine drives that may be 1nvolved in
‘.potentlal destruction lncludlng servo motor 30.
| At thls po;nt of the shut down cycle, one
- of the spring stacks 50 or 60 is conszderably compressed
and its pressure is felt at the point of machine obstruction.
If the operator were to try to remove the obstructlon,-_ |
'-the machlne member 14 could snap ahead under the influence
. of the compressed spring stack causing 1n3ury. However,
as the alr_contlnues_to escape_past restrlctlve opehing'
- 150, the air”pressnre in cylinder 100 decreases; there-.
fore-the braking effort diminishes- until such time that
the pressure of sprlng stack 50 or 60 may back drlve the B 35399
lead screw and servo motor. Cage 36 is therefore allowed o
to return to its normal seated position and the safety
hazard of the pressure on the machine obstruction is
automatleally removed. Removal of the brake effort
also enables'the use.of the servo motor 30 to further.

retract the machine member away from its obstruction.




-held by the abut nent -of akg gisg 1§688n fifs ?g gg ﬁgggg;feggeg8mﬁtﬁrﬁke
in tthis case is caused by dis .

?LLOL;|Inder 100 for rapid braking. In this manner, nacPlgﬁsngpbﬁ;Véﬁehf
protected agai nst excessive forces in both "-11- directi fosoni "o oo

jAs cage 36 noves axially in either direction, -one of the sides IP crgged
“166 w || engage operator 164 of timt switch 160 and openda ng:nzhoan) to

el gctrical circuit. This electrical fault signal 'is wire (nn showun) Lo

de€nrer gi ze sol-enoid 144 of valve 142. ' Hik2val ve 142. is spri g

t rate of the
' r fromthe ch f gylinder 100: The escapemen
gﬂmi S"Fi it ed by t he rez}tgggét Boe ﬁ’p@nﬁﬁfw smwuéﬂmggmcﬁhﬁ*’gﬂ s
air- escapes dumrquit%?ﬂﬁéggaghgtgéaaﬁ%tf%jﬁﬁé}%ﬁn€%§li ¥aPni¥y iBe that
‘al so-'used to electrically oi.nt
‘i nvol ved i n . potei i3hr d@él--‘r—%@eronpﬂ-ﬁtmgwg ﬁﬁé C%%@c:-)l?it Igﬁ% O%g#)gegg&

“of the shut doy&ts @ Wesh g£e°$2r$'£$t ’Z‘ﬁp hR¥isg @ alindhicel oballueki on. If )

- .eonpressed and pressur e sosalluesion, 1T
o P et e 204 AL T 1 b SR P e e CeRBcnus ng
h under e o
Fﬁft?yshaﬁbaesa Ya§kFWb the memlhoeprOV1decsmﬂzﬂa%bgmgﬁgéct|¥ﬁéog§ang

/- driecal wall 204 and Segments in Fig. 3 are like the cylln-.
drical wall 104 ‘and segments 106-116 in Pigs. 1 and 2,

L

: although only ‘one segment 208 is shown The skirt segments
straddle the segment blocks (like the segment blocks in |
Figs. 1° and 2 but only two of which are shown at 282 and
286 in Fig. 3) 1n the same manner as in Flg. 2. Bolts 290
are secured to dlsc 74 and the rlng 200 is capable of
sliding on the bolts. The bolts 290 are Pparallel to the

screw 18 and hence the r1ng 200 lS maintained concentrlc_

' w1th the screw. .The rlng 200 has a recess in which is secured

the braklng element or. disc 126. The braklng discs 126
" and 80 bear the same relationship to the sheave 26 and
segment blocks as in the embodlment of Flgs. 1 and 2.
Springs 210 on bolts 290 are compressed between bolt
heads 212 and the ring 200 to draw the rlng 200 and -
_;i_' disc 74 toward one another caus;ng the braklng elements
.; ' 126 and 80 to abut the opp051te faces of the segment |
f;f' ~ blocks. . Thus the braklng force supplied by the cyllnder
. o 100 and piston 120 in Flgs. 1 and 2 when the preload in
;:":' one of the sprlng stacks 50 or 60 is exceeded is supplled
| by sprlngs 210 in Flg.-3.f The operation of the dev1ce
of Flg. 3 is similar to that of Figs. 1 and 2. However,

the ablllty to automatlcally relleve the brake torque



150, the air pressure i(1 cyl-i nder 100 decreases;" thgre- fore the braking
effort dimni-shes until such time that the pressure of spring.stack 50 or
60 may back drive the lead screw and servo.motor. Cage 36 is therefore _
allowed * to return to its normal seated.position and the safety hazard of °
the pressure %stthe machi ne obstruction is automatically removed. Renoval
of the brake ort also enables the use of the servo notor 30 to further
retract the machi ne nenber away from.j 8s obstruction. -12- Fig. 3,7in
section Sinilar to Fig. 1, shows a nodification which differs substanti al I“f/'(

:only in thaisthetaavadjiabidenith stiva modificationlids Fiay.e 3eplmegseby a

PSR 1SRG I RO IR i e RS N ) N
‘segments. v@@néﬁ' h@otdb'z@alsd/"a&ﬂa@%é”ﬂeggg g-fe 'n%lf'b% {&a‘ﬁ‘{qae"zil} ke the -

- cylin- * drical wall 104 and segnents 1 al t hough
only one sémeked208£ @ fbexva jEtme sktmatiegnhasso@cmd@da t el segrent .

bl ocks (like th | d 2 but_only two of which are .
choun ai 2 bhiesse B, Y9 odhifd Be hatheh oreda Fetipve thaolt o' 200 -
are secur ed:érﬁlpgégglaﬂ g_@@é R&y rglg}glggg $$gcapabl e of sliding on the bql ts =

The bolts 290 ‘are parall to the screw 18 and hence the ring 200 is -
mai nt ai ned concentric Wlth the screw. The ring 200 has a recess in. which.

is secured o A S o o _ : S e

o



‘the braki ng el'enent .or.disc 126. The braking discs 126 and 80 bear the
sare relati-onship to the sheave 26 and segnent~ bl ocks as in the engpdinent
of Figs.m1 and 2. Springs 210 on bolts 290 are mm gt
heads 212 and the ring 200 to draw the-r ilﬁg-200(1mmmlm mnmrd._pne
anot her causing the braking el enents 126 and 80 to &but the bppgosite faces
of the segrment @LatMs. Thus the braking force supplied by the cylinder 100
“and piston 120 Tnh Frgs. 1 and.2 when the preload in one of the spring
staeks 50 or 60 is excgededphsasHPRkl Bv3eSR eI AL rethed anst a The
operation of the device of FFE? % Is simlar to- that ophﬁﬁgs.ai aﬁﬁ 2.
‘However, the abiliLty to automatical Ly,.reklieve the brake torque .,-13- is
‘ot avai | able vREREnbRREHARRELE BRtEraBLs” shath (REAAdL R Gaid i o e
18 i's extended and provided with a wench slot 220 sg that the | ead screw
may be manual | ymeEPREG2BA ORRrEELY S &/ ToVgaSiadd Membsac wheay rotqtiesd,.
natively, bolts 290 coul d be backed off to. relieve the conpression load in
'springs 2105 a-medhaniem bBing prappded: dn Isaldngppararals doemue- and a

-

tecting the apparatus from damage due to excessive
 1j’ | ‘overloads when movement of said member is obstfﬁcted;
said mechanism comprising means supportiﬁg said shaft
.for axial povement,.resilient.méans locating said shaft
10 axially in operatiﬁe posiﬁion and resisting axial move-
ment of said shéft_from said-position; said shaft during
: rotation being-causéd to move axially from its operative
position agéinst the féfce.of said_resilient.means when.
movement of said member is QbStructed, and a friction
15  braking élement positidned to be engagea by a part on
said shaft when said shaft'meés axiall& from its oper-
ative position as aforesaid tb-étop said shaft from
rotating.
2. An apparafus as claimed in claim 1, wherein
20 said resilient meaﬁs resist§jaxia1 movement of said..
SHaft in Both dirgctions from its dperatiVé positiop,
'said braking element Béing positioned to be.engaged by
a part on said shaft when said shaft moves axiélly-from

its operative position in one direction, and a second



drive including a rotatable shaft threaded to said nenber. and operative to

nmove sai'd nenbgmwﬂuulmgl‘mulﬁ a mechani sm bei ng provided in said
. apparatus.for- s hefappar af us from damage due to excessive

over | oads(Nen Hovéneht of Ssai'd menbet”i$ obstructed, said nmechanism
-conpri sing” nmeans supporting said shaft for axial novenent, resilient neans
locating saibrakiatg elemeniipasitionepetat becepsagedohyapdpassi oni ng axi al
"nove- nent of said shaft fromsaid position, said shaft during rotation &
bei ng causeddicl mhaf xitedn ysdidshaftc opevasi aripdtyt feomajasnspetche for ce
of said resilient means when rovenent of said nenber is obstructed, and a

friction 15 ot jRf AN 101 GABIN P081 $pP68Leé OdPRe€BPSHEd Dy @ part on said
shaft when said shaft noves axially fromits oper- ative position as

aforesaid to stop said shaf rotati .2, 2 2 An ratu l.aimed in
claim1, wherein 28?. sal -%%ééflé%% %%aﬁga%ég?sfé 3282@ %ﬁvgﬁgiPa& 8said

- shaft in both directipns_fron1its.o€er€tive posi Lon,'iaid braKiﬂg'eIenent"
bei ng posi t MEFEF (1E S BIRE JRV efeRL pof  S3td sBrakings e LaRERt s Wi dhsRaf t

nmoves ax$allx_frqn1its operative position in one direction, and a second
- 15 - br akiyiglding mreasure ovkent enpagedgbyesabd paptr onosaddi d shaft .
when said shaft noves axially fromits oper- ative position in the opposite °
“direction. shaft. - _ : <
_ | | -
4, An apparatus as claimed in claim 3, wherein
said means resisting movement of said brake element
10 increases its resistance in response to movement of
said braking element by said shaft.
5. An apparatus as claimed in claim 1, including
an abutment to locate said braking element closely
~adjacent to said part on said shaft when said shaft is
15 in its operative position, and means resisting movement

of said braking element'awaysfrom said abutment with a

yielding pressure.

[}

6. An apparatus as claimed in claim 55_wherein
said means reéistingnmbvement-of éaid,bfaking eleﬁent
20 inéludes a fluidfpreSSure ;ﬁamber,
7. An.apparatus as claiméd iﬁ claim 5; wherein
said means resisting movemenﬁ of said braking element
includes spring means.

8.  An apparatus as claimed in claim 6, including



3. An apparatus as claimed in claim]l, |nclud|n ans resrsting
movenent of -sai'd braking el enent with a yieldi ng gage(ﬂBy
said part. on said shaft. 4. An appar atus as cIa wher ei n
satd neans resisting novenent of said brake -el enent 10 |ncFeases its
resistance in response to anenent of sa|d braklng el enent by said shaft
5. . An appar at | | FH%P

sai-d braking el g%\?ﬁ? gkgsgéqlegj r?!tﬁet sal a?’t(‘11 ?nhlgl efé Ofvémn sal

shafe is 15 in_i,tg operati Sit.i d s [l esi.sting novene

sai-d braking el 8% AR EromOaisdt gg&?’tﬁ?ﬁ‘t %Iltﬁg ‘iﬁ%"su‘r 6. |
-An apparatus as_clained in cIa|n15 wherein said neans resisting nnvenent
of sai-d braki ngretatien 2o be; sEopPes by isaid hrakine edemant. 7. An
apparatus as cl-aimed in claimb5, wherein said nmeans resisting novenent of

sai'd braking el ement inél.udesirspppayatesnas &lained dppalediss As indat ned | n

‘¢l aim 6, i ncl udi ng nmeans for relieving the pressure in said chanber
fol.l owi ng axi-al 1(@Y@ gemea%fs 9 Whikd sallf 'SHARNdah e GAtEAIdS EQ1AEd ON
t:0. be stopped by said braking“elenent. 9. ° An apparatus as clainmed in

claim7. inc- opekg@a@% TR0 WA SO ol AR TS
L 10. An apparatus having a movable member and
a drive_including'a rotatabla shaft threaded to said
member'and Operativé to'move.said member wheﬁ'rotaped
10 a mechanlsm being provided in sald apparatus for pro-~
'tectlng the apparatus from damage due to excessive
Qverloads when movement of said member is obstructed;
'said mechanism compfisiﬁg'meaps'supporfing said.shafp
for axial movement, resilient méahs'ibsatiné'saiddshaft
15 'axially in bpefativé position and resisting axiai movement
of said shaft in'boﬁh directions'frpﬁ said opefatiﬁe
positionm, said shaft dﬁring :otatidﬁ being.caused to
" move axially from,its Qperativa positioﬁ agaiﬁst.the
S forcedof said resilisnﬁ-means.when movement of said
- 20 mamber'is obstructéd,dbfaking.eléments spaced apart
axially in relation todsaid shaft one:pn eash'of oppo-
site.sides pf a radial part on said~shaft; abdtment '
means for said braking eleménts.holdihg'them axially

‘spaced from said radial paft on said shaft to proVide a



.. rotating, aasraye&ronr amis |a’rgmltm_mnmﬁam withl &#rpke hdivgeprassure. B

. operatlve pos xi al nmovenent ‘t her ef rom -19. An appar at us
havi ng "g nmova mu&“ g‘ﬁ drive including a rotatable shaf t threaded to
sai d nber a ve sal menber when rotated, 10 a
.mechani sm bei ng provided in sald apparatus for pro- tecting the apparatus

- ~.from danmage due_ to _excessive overl oa when povenmepnt of said, menber is _
" obstruct ed, S¥8ild HERFAGA IR %8 %ﬂﬁfﬁ %%pﬁ%rt?%goE%Fﬁtéﬁﬁft for axial
novenent , “resilient nmeans Iocatlng sai d shaft 15 axially in operative
posi tion anposdsiion,ngrexitrakime reament sox dthéadthen beingdengagedns fiom

- said operative position; said shaft during rotation being caused to nove

axi ally froby saidpaadtiiale g torrsighi stsaft hend anceedf awaydfeemi | i ent
means when novenent of.said 20 menber i's obstructed, braking el enents

spaced apar 5,34 athtmdht! ?deaéﬂdso'%vﬁéh sod £l Sid £ ORGves SREH19) ePBA- Site-

~ sides of a radial part on said shaft abutnent means for said braking-

__ﬁelenent hol,di n the aX|aII paced fr L d.radi art on, sakd shaft to-
_provi de % %? aynet;'lro gto vﬁttg S sa‘a fk TPR F?E_agbﬂﬁat ive

". position, one braklng elenent or the other beln engaged bY said radi al '

part on sai @néhaeEnsnFefdAdd nEdEPeRARS £ neFekiRans LameAtsai d shaft
noves axially from5 i'ts operative position to stop said shaft from

11.  _An_apparatus as.claimed¥in claim 10, wherein

said méans‘resisting movement of said braking eléments
10 .increases its resistance in responéeiﬁo movement of
ei;her braking_element away.from saidﬁabutment means.

12. An apparatué_as claimed iﬁ claim 11, wherein
said means resisting movement oftsaid braking elements
comprises.a pistan-and-cylinder assembly:haVing a piston

15  conmected to one said braking eleméﬁt and a cylinder . |
aonnectéd to the-other.with a chamber in said cylinder
whosélvqlume_deéreases in response to movement of either
of said braking elements away fram said abutment means,

and fluid under pressure in said chamber.

20 : 13, An:apparatus as claiﬁed in'claim-lz;:inc-.'
luding.meahs far automatically raliévinglthe_pressure
in said chamber-immediately folloﬁing axial.mqvemeﬁt
of said-shaft.suffiaiently to'qausé_its ratation to be

stopped by one of said braking elements.



away ffon1said abutnént means with a yielding pr 1. An ap apparatus
as clained-in clajm 10, wherein sai.d means resi st l@m m[’m, ai d

braki ng el erents 10 i'ncreases its resistance ins ment of
either braking element away from said abugmnt neans. An dpparatus as
claimed in claima1l, mhereln sai d neans resisting anenent of sald br aki ng
el'ements conpri ses. st onaan r

connected to one said E%akl ng’illetgl %rlfta%g%d ae%sc%% | r%d‘%.‘éioﬁe%ug to t otrher
wi tkoa chamber in aald o fnder voI Greases i.n response tp
novenent of eltﬁﬁF oPe8nE fF A éﬁﬁ#ﬁy %r%ﬂﬁ:ﬁh SHAft teans,

and fluid under pressure_in said chanber “ An apparatus as
clained in claifeid, chﬁ@beFU&Pﬁduﬁ§§n§1@91%ﬂﬂkﬂﬁﬂRQ§ﬂq%ﬂr¥ﬁ%¥ﬁmrﬁPQk%
pressure in said chanber i mediately foll owi ng axial novenent of said shaft-
sufficiently tolémaseswischotfatri saido siod estodphepenated yf e ddiaki ng

el enents. - 18 - 14. An apparatus as clained in claim13, wherein said

means for agt ongabieakhy b€l is@MdN@GhgFe pressure in said chamber includes a
sol enoi d-operated valve, and a limt switch for sald sol enoi d operated by

Elge \%l&?l&lﬁ sgiméeggas F Salr g& IS}?)tptaéra%Vser?.esﬁ‘[& 0 sal qgr |]%aj'en§%ﬂn%&ﬁl "
said means for res1st1ng movement of sald braklng elements o
includes sprlng means. | |

16.. An apberatus as“claimed iﬁ-cleimllS, inc-

.10 iuding means By which seid-shaft'can“be menuaily returned |
to its opefative poSition.fdliowihg.axial meyement
therefrom.

17ﬁ  An apﬁeratus having'a movebie meﬁber; a
drive including a rotatable shaftﬁthfeeded' to eaid

15 'member and operative to move eaid'member'wheﬁ rqtated'
and power'means:for.reteting said shaft, elmecheniem
being'pfOVided'in'said apperaﬁus for prdtecting the
apparatus. from damage due to eXceseive'overloeds wﬁen

. movement of said member is obstrueted; Said'mecheﬁism.

20 comprisiﬁg ﬁeans eupporting'eaid eheft'for:aXiai move-
ment, resilieﬁt'meaﬁs.loceting eaid ehaft”axiel1y in -
operative position and pfeventing ékiel'mdvement of
said shaft in both directions from said;operatiVe position

under ordinary operating conditions when movement of said



:. 'second sprlﬁgsﬁé&ﬁ§ta&ﬁﬁﬂf|4;QQN§

.i ncl udes spriﬁg‘ﬂEﬁ"""~——dZE’apparatus as claimed in ¢l ai m 15, inc- 10

3 -l'udi-ng neans by mﬂlﬂgﬁm can be manual ly returned to its operative
- position foIIo ‘ t th ey from 17. - An apparatus having.a

novabl e 25 er, a v i e Wncludlng a ro atabl e shaft threaded to said 15
 menber a peratlve to nove said nenber when rotated and power neans for
‘rotating samgmbexr ds RofeOhsiIAURd ARG rW%eﬂ'@ﬁF sk§ Subpesheds for
protecting the apparatus from danmage due to excessive overl oads when S
nmovenent of teaazimdnlemding el it sdiithechakeesove, comidi si ng nedefs
supporting said shaft for axial nove- nent, resilient nmeans |ocating said

~shaft axial bgsiin ieper aidates Hefd Ihidimg gl ﬁ:es@rgpM§xn@énm@ﬂmg of sai d

'shaft in both directions fromsaid operative position under ordi nary

~operating cgpgighl WQ@% o a ggyﬁgt d 1$hast %ﬁ?bfﬁ not
obstruct ed: QQS u?ngnha t is. subjé%te aX|%ﬁlIoa |ng e OMlt%at which is

~against a first fixed abutnment, said resilient neans al§o |nclud|ng a
"tﬁ};}lfi’rl?% i $UTS S RGNS SPeaRs ¢ shaft and
in sald opposite direction agalnst a second fixed

acting in the opposite direction against. sa1d shaft ' \._

and in said opposite direction against a secoﬁd.fixed_
abutment, said shaft during :otatipﬂ being.éaused to
io0 - move-axialiy from its operative position against the
forcé of one of said spring.meaﬁs when mp#gment of
said member is obstructed to create an excessive over-.
load but without assistance ffom éhe other of said
spring means the force of'which_is_blocked_by fhe fixed
15 abutment égainst,which it aéts, braking elements spaced
axially in relatibn to said shaft one on each of opposite
sides of a part on said shaft, one braking glement or
| the-othef being engaged by_séid_par#fqﬁ said shaft when
. said shaft moves axially frbm;itg opéiative bosition to
20 stop*said-shaft_from rotating; and yieldable-brake ..
support means fof said braking elements resistiﬁg with
a.yielding preséure movemeht of said_brakiﬁg elements
when engaged_by said part én said shaft.

18. Apparatus as defined in-any.préceding

RRROBtiL S L e L S s U N S
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abutment, said shaft-duri ng rotation being caused to 10 ‘nove axially from
its operative position against the force of one”m"tmnm,’r ans when
novenent: of - sai d menber is obstructed to create Mmﬂme 4 Goad but
Wt hout assistance fromthe other of sai20spring neans t e forte of which

i s.blocked by the fixed 15 abut nent -agai nst which it acts, braking

elements spacetcbuin | Subst st BA1IDP 49 Héi-élﬁbéférenéeger?ﬁﬁﬁ RirApposite
si des of a part on said shaft, one braking el enment or the other being :

b-a»ged by sai d.dgd etgg%s%d éﬂ@fés \é\fgﬁlgﬁrgtgga% gf)i/%é aX| gl Iﬁgf romits

oper ative position Stop sal rom rot | dabl e
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