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Wilhelm B Bronander, Montcla,lr, N J.:

Original apphcetmn November 5, 1942, Serml No. _' -
464,626, now Patent No. 2, 379 878, dated July

10, 1945.

Divided and this '-'a,pplication' June

23, 1945, Serial No. 601,147
' (CL 74—411)

| 3 Claims.
N i |

- This invention relates to stud driving mecha-
‘hism and this application is a division of my Pat-
ent No. 2,379,878 issued July 10, 1945,

Studs are threaded at both ends and screwed

into engine casings, cylinders, ete., and parts are

secured to the studs by nuts which are screwed on
the outer threaded ends of the studs. Such studs
are subjected to heavy loads and tremendous pres-
sures and only studs he,vmg the proper size or fit
can be utilized.

In the aircraft industry in particular, the prop-
er mating of studs and stud holes is most im-
portant. It is essential that the studs be driven
in under not less than a certain, predetermined
torque, or the studs may shake loose. Moreocver,
it is absolutely essential thiat the torgue drive does
not exceed a predetermined limit as it has been
found that if this forque is exceeded, after a cer-
tain number of hours of actual flight, the studs

will fatisue due to strain and will crack. |

Government specifications, for this reason, set
minimum and maximum torque limits, but all
studs are tested by manually operated torgue
wrenches. Such operations are difficult to con-
trol and sabotage is very difficult to detect.

At the present time it is usual to screw the
studs in by hand, using large wrenches having
sufficient leverage to furnish the necessary torque
Trequired to screw the studs in tightly. If the stud
is too large it will not screw in fo a sufficient ex-
tent and must, therefore, be unscrewed and re-
jected. On the other hand, if the stud is too
small, relative to the size of the thread of the
opening into which it is screwed, it will not be
tight enough and, therefore, must be unscrewed
and rejected. Oftentimes over size studs are
broken off and must be removed.. The removal
of studs driven in under a predetermined maxi-
‘mum torque gives rise to a serious problem since
much greater torque effort is required to loosen
the stud and unscrew it than was expended under
the predetermined maximum driving effort.

-"The procedure above outlined is laborious, time
consuming and expensive and, furthermore, is not
productive of the required accuracy in sizing or
.grading the studs relative to the openings in which
they are screwed. -

" This invention has for its salient obgect to pro-
vide efficient stud driving mechanism so0 con-
structed that the studs can be driven in at pre-
determined minimum and predetermined maxi-
mum torgue and can be unscrewed and removed if
the stud has not been driven in far enough under

the predetermmed maximum torque drive.
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from the following specification taken in connec-

tion with the drawings which form a part of this

‘application, and in which

Fig. 1 is an elevational view of the machme

constructed in accordance with the invention and

adapted for use in carrying out the method:

‘Fig. 2 is an elevational view, partly in lonﬂltudl-
nal section, of the drwmg end. of the machine
shown in Fig. 1: |
- Pig.3is g Vertmal sectlone,l elevetmn teken sub-
stentzally on line 3—3 of Fig. 2 looking in the
direction of the arrows:

Hig. 4 is a vertical sectional elevatmn through

the tool head, this view being taken substantially

on line 4—4 of Fig. 5, looking in the direction of

the arrows, Pig. 4 bemg on an enlarged scale;
Hig. 5 iIs an elevational view, partly in section

taken at right angles to Fig. 4:

- Pig, 6 is a diagrammatic view . 111ustrat1ng the

neutral position of the clutch and clutch control

mechanism:

Fig. 7 is a_ dla,gre,mmatlc view 51m11er te Fig. 6 i
‘but showing the clutch parts adjusted for low

speed maximum torque driving operation;
- Pig. 8 is a diagrammatic view similar to Fig. 6
but illustrating the clutch members adjusted for
transmitting the drive at high speed and prede-
termined minimum torque: and

Fig. 9 is a sectional elevation showing a modi-
fied form of drive in which the low speed and high
speed drives are obtained direct from the motor
without the use of two sets of gearing as illus-

trated in Figs. 1 and 2.
~ The invention, briefly described, comprises a
tool head having a chuck for receiving the stud

to be driven, and driving connections between the

driving mechanism and the chuck whereby the

tool spindle or chuck may be driven in either di-

rection at high speed or low speed. 'The drive

transmitting mechanism between the drive mech-
anism and the chuck includes drive control means
so constructed that minimum torque may be first
applied to the chuck and stud carried thereby
and if the stud satisfactorily withstands the mini-
mum torque drive, maximum torque may be ap-
plied thereto. Suitable testing means is provided
whereby the operaltor can easily and guickly de-

termine whether the stud successfully withstands
the minimum and maximum torque drives. -
- The drive transmitting mechanism includes a

driving clutch connection and a worm drive, so
arranged that when the stud encounters prede-

termined resistance on predetermined minimum

or predetermined maximum torgue forward drive,

- Further objects of the invention will appear 55 the clutch will yvield and will limit the drive trans-
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mitted to said predetermined limits. Moreover,
when the stud has been driven in at predeter-
mined maximum torque but has not been driven
far enough, then it must be unscrewed and the
worm drive reacts on the driving comnnection to
force the clutch members into tight engagement,
thus pre‘vldmg for ‘trensmlssmn in reverse drive
of a higher torque effort than ths predetermined
maximum torque transmitted on forward drive.

Further defails of the invention will appear
from the following description.

¥

T0

In the embodiment of the mventm‘n ﬂl‘u‘stra,ted |

in the drawings, the machine, a§ shHown ‘in -Fig, 1,
is mounted on a support or base 23 which carries
an upwardly extending casing 26 ‘to whlch hie
connected supporting brae‘kets or easmgs 21
and 28.

The mechanism, as shown in PFig. 2, is drwen'
by a motor M having a shaft 29 on Which is-

mounted a pair of gears 30 and 3f. The gear 30
meshes with 4 'gear 82 which s mounted on &
ball bearing 33 carried by u sleéve 34 which is
mounted on the bracket®T. The gear 32:hasa hub
'35 'On which is*formed or-secured a driving disk 36

having ‘& friction driving surface 31. The'disk 36 ©

forms one~half of a high speed clutch and is
-adapted to ‘drive a disk 40 mounted 'on 4 béaTring
‘Fl gnd ‘having formed thereon a hollow sleeve 42.
The sleeve 42, as shown at 43, is pinned to a shaft
48. The Shaft 44 has foried integral therewith
2 ‘hollow ‘shaft ‘45 Which ‘is -motfted in suitable
roller bearmgs 46 and 41 ‘
htb ¢9 imounﬁed in ‘a ball t;_earmg 5(] The gear
48 ‘hias g disk 51 formed integral therewith -hay-
ing @ friction surfsace 52 ‘ddapfed to ‘coact with
the ‘other fdce of the intérmediate clutch mem-
ber or disk 43.

The intertiediate clitch *member or disk 40 is
sligably ‘or 1ongitudinally ‘mbvable ‘on its axis 'so
that the member 40 may engage the high speed
‘elutch ‘disk '2% ‘or the 16w speed cluteh disk *5i.

‘Béfore ‘describing the eentrel ‘mechanism by
means ‘of which ‘theé 'drive -may be shifted from
‘high speéd t6 low speed or vice versa, the driving
‘connections between tHe ‘Hotlow shaft 45 and ‘the
t00l 'Head ‘will ‘e describéd.

The hollow shaft 45 ‘has ﬁl*(;‘uﬁt"e'*d thereon a
worm ‘gear ‘55 which aheshes 'with “a ‘worm ‘wheel
‘56 motihied on a shaft 571. TPhe “Wworm wheel 55
‘9lso nieshes ‘with ‘a gear ‘58 ‘mounted 'on a ‘stud
-shaft 59 ‘ih ‘the'casing 26. This ‘casing ‘is prefer-
ably provided with a suitable ‘tubricant Which is
‘picked “up by ‘the teeth o6f ‘tHe géar 58 ‘and is fed
‘to ‘the Worm Wwheel 5§ and Wworm ‘gear 59, tHereby
vroviding efﬂelent Tubrication for tHese paits.

The ‘shaft 57, as showh particularly in Fig. 3,
is miourifed ik Sulteble ‘bedrings 68 and 6. “Sha,ft
‘5T ‘has secured to "One end theréof g Sproc‘ket
whael 62 which, ‘as sHownh ‘in Fig 1, is ‘confected
by a chain 632 ‘to ‘drive ‘a smoeket Wheel €4
‘mounted on -a shaft 66 which ‘is carriéd by tHe
‘o0l Hiead ‘casitig 66.

Ts6l hedd }
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The tool head casing is swung 6n a paraltel link |

connection from the casing 26 in the following
Thanner. A link ‘10 is ‘pivoted -at H to lugs T2
carried ‘by the ‘casing 26 -and ‘is pivoted at its
opposite ‘end, ‘as ‘shown particularly ‘in ‘PFig. 5 at
13, to & pair of ‘lugs T4 -carried by the coveéer “or
casing 19 “of the 'tool ‘hezd. The other Hrks ‘of
the parallél link -connection which supbports ‘the
todl “hedd “casing are shown . particularly in “Figs.

1,2,73,4 and'5. ‘From theésefigures it will'Be’seen

70
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that links 16 are pivoted on the axis of the shaft
o1 and at their other ends are pivoted at the axis
of the shaft 695. By means of this parallel link
motion the tool head can move downwardly to
feed the screw into the work or upwardly away
froin the work.

‘T'hé shaft 89, ‘as shoWwhn pe’rt‘l’c*ulaﬂy in Figs. 4
and 5, BHis idunted therdon a2 worm gear 80
which meshes with a worm gear 81 mounted on a

‘Hollow shaft 82 supported in suitable bearings 83

and 84 in the tool head casing 66. The hollow
shaTt 82 ‘has formed therein longitudinal grooves
B8 dnd 86, 45 Shown in Fig. 4. A cup shaped
collar 81 surrounds a portion of the hollow shaft
arfd 15 ‘Providéd Wwith inwardly extending lugs 88
“Hfid 89 Which 52t in the grooves 85 and 86. The
cup shaped collar ‘87 is also provided with dia-
metneally opposite downwardly extending lugs 90
whiieh ©ngage correspondingly located and
formed notches 81 formed in the upper surface
of °a sleeve ‘82 which sturrounids the Tower portion
of ‘the ‘Hollow shaft 82 and ‘extends ‘below said
shaft. |

"Thie ‘cOp shaped ‘¢ollar 87 is 1ield ‘downwardly

30 that the lugs ‘80 will ‘engage the depressions

At by springs 83 which seat at their lower ends
in ‘4 cup sShaped -collhr -and «at their Upper ‘ends
-against an abutment 94.

The Tsleeve 92 has its lowér efnd inwardly
tapered, as shown at 85, to form a chiick ‘or Wwédge
which cbdacts urider predétermided conditions to
force inwardly jaws 96 6f @ ¢ollét 81. The jaws
96 ‘are provided With iAnternal threbdds 98 ‘of a
‘sttitable pitch to receive oOne threaded eénd 98 of
a stud S. The other end of the stud is &lso
threaded, as shown at 160.

The dollet 07 consists of ' lonigitudinal Sleeve
which ‘extends upWerdly ih ‘the sfeeve '92 aid is
‘coithectéd By ‘a pin 101 toa plunger 102 slidably
mountediin the - Hdllow shaft B2, T‘he ‘pin 181 ‘also
Secures within the coltet sleeve ‘97, & sleeve 103

which exterids downwardly in the collet sleéve 97
'?e,nd 15 :tnte‘ma‘ll’y thl*eaded at IM The threaded
carries e*stf:sp pin: 106 ﬁrhlch detexixﬁmes the extent
to which tHe thitaded ehd 89 of the stud S is
‘serewed ‘info the collet or ehuek The pin 106 ‘s
‘adjuistible by vértically edmstmg the threaded
‘stird ‘{95 in the threaded opening 104 ’in ’the
-sléeve ‘103,

The collet-is: -driven: from’ the- sleeveiﬂ by ‘means
‘of the structﬁu*e Mustrated 'in Fig, 4. As shown,
four Iug‘s 10 are 'cafrivd by the lower ‘end -of the
-“sleeVe 52 jI'hese ‘higs thave Teduced extensmns
EEY which axtend mwerdly and form vertical Tibs
which ‘are reéceivéd in vertical-slots or grooves 112
formed in ‘the -coilét Sleeve 91.

“The -lower ‘erid ‘of the ‘chuck -or ‘sleeve 92 he:S
‘16o%ely j1'nm11r1te.::1 thereon g, -cylindrical eup -or
f-sleeve VLR hé—.w‘mg ‘a retemmg flange ‘114 ‘at its
AUpper ‘énd ‘gnd ‘havihe an mwerdly extendmg
flange 115 at its Towsr dhd, the ‘Aah
a-centrel epenmg 116 and: extendmg benea;th the
Hower SHds of ‘the collet jaws 86, These jaws are
formied by ‘upwar dly extending-slots in the lower
‘ohd of ‘tHe Collet ‘Sleeve §7. The ‘mdnner of using
the testing sleeve or cup 113 will be ‘hereinaiter
‘describeéd.

"~ Phe plunger 02 4s carried by-a 'pluiiger head: I20
‘mounted fin‘a bearing (21, the: plunger belng held
11:1 -its upward pesxtmn ef movement by a - spring
iad e Head - (20 alid ‘bedring i21 dre motinteéd

in-an inverted cup: ‘123 ha-,vmga laterelly extending

flange 24, ‘A ‘pikton (25 ‘is niointed beﬁween %)
"disk '+28 ‘ghd ‘tHe ‘Adnge 284 and 4s - positiened in
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g cylinder 127 formed in the upper end of the tool
casing. A suitable fluid is admitted to the cylin-
der chamber 128 and when this fluid under pres-
sure is admitted to the chamber (28, the piston
125 is depressed in the cylinder 127 carrying with
it the plunger 102. As the plunger is depressed,
the collet and collet jaws are forced downwardly
in the sleeve 92, the chuck 95 causing the jaws to
tightly grip the threaded end 99 of the stud S
which has been previously inserted in the collet
jaws in a manner hereinafter described.

Since the drive between the shaft 65 and the
hollow shaft 82 is transmitted through a worm
gear drive mechanism, when the torque or resist-
ance encountered as the stud S is screwed into
the work exceeds a predetermined amount, the
stud S can no longer rotate and the worm gear
80 will tend to move longitudinally on a shaft 65.

In order to prevent this movement, the mecha-
nism shown in Fig. 5 is provided. From this fig-
ure it will be seen that the shaft 68, which is hol-
low, has threaded thereinto a stud or rod 130 on
which is mounted a spring 131 which seats in a
cup 32 at one end and at its opposite end against
adjusting nuts 133 threaded on the stud 130. The
spring tension obtained by the use of the spring
{31 will tend to prevent the relative movement of
the gear 80 to the left and axially of the shaft 65
as indicated by the arrow in Fig. 2.

 Drive transmission and conlrol mechanism

'This mechanism is particularly shown in Figs.
2, 6 and 7. As shown in Fig. 2, the hollow shaft
45 has pinned thereto at 140, a shaft {41, On the
outer -end of the shaft (41 is mounted on a ball
bearing 142, g cap 143 having an arcuate surface
44, . A collar 145, cup shaped in cross section, is
mounted on the shaft 141 and is held in the de-
sired position by adjustment by means of a nut
{46 which is threaded onto the shaft {41, Springs
14T engage the cup shaped collar {43 and also

e |

19

20

30

35

40

set in a flanged collar 148 which seats against the

inner ball race (58 of the ball bearing 47 and ro-
tates therewith.

The springs {47 are adapted to provide a mini-
mum driving torque in the following manner.

- Since the drive between the shaft 45 and the
shaft 57 is transmitted through worm driving
mechanism, when the stud S encounters a pre-
determined resistance, the worm gear 56 will be
prevented from rotating, thereby causing the
worm gear 55, which is still being driven, to move
lineally in the direction of the arrow in Fig. 2.
Movement of the worm gear 5% in this direction
will tend to cause the shaft 4% to move toward the
left, viewing Pig. 2, thus moving the intermediate
clutch transmitting plate or disk 40 relative to
the driving disk or clutch member B, to a suffi-
cient extent to limit the torgue transmission to

a predetermined setting. In order to permit the

stud to be screwed in to the desired extent or with

a minimum torque driving effort, the springs {41

are provided. These springs, as clearly shown in
Fig. 2, tend to move the shaft 4% to the right, view-
ing Fig. 2, thus partially counteracting the ten-
dency of the shaft to move toward the left due
to the slowing down or stopping of the worm
wheel 56. The springs 1471 are so chosen as to
accomplish the foregoing result to the desired
extent. |

- This torque yielding or torque limiting action
takes place on forward drive only. However,
when the drive is in reverse the worm gear 55
will tend to move the shaft 4% to the right, viewing
Fig. 2. Thus, the thrust reaction clamps the

65

70
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clutch disk 40 to the driving disk 51, giving prac-
tically a positive reverse drive. This is partic-
ularly important under a condition encountered
when the stud has been driven in under maximum

torque but has not been driven far enough into

the work. It has been found that after a stud
has been driven in under predetermined torque
a much greater torque is required to loosen and
unscrew the stud. By thus forcing the clutch
disk 40 into tight engagement with the driving
disk b1 the necessary additional torque effort re-
quired to loosen and remove the stud is provided.

The position of the shaft 45 and the inter-
mediate clutch member 40 carried thereby is de-
termined by a cam 1355 carried by a spindle or
stud shaft 196 rotatably mounted in a bearing 157.

formed in the bracket or casing 28.

The cam {58 has formed thereon two concave
cam surfaces 198 and (%9 which are separated
by a ridee 160. PFurthermore, the outer edges
of the concave surfaces 158 and 159 are bordered
by ridges 161 and 162. |
- The cam 155 is manually controlled by a handle
163. When the cam is positioned as shown in Fig.
2, the cap 143 is disposed opposite the concave
surface 1588 which is so formed that the shaft 45 is
positioned to permit the intermediate clutech
member 40 to engage the clutch member 5f and
thereby transmit the drive from the shaft 29 to
the shaft 45 at low speed.

When the handle is moved to shift the cam 155
to the position shown in Fig. 6 in which the ridge
160 engages the cap 143, the shaft 45 will be so

positioned as to dispose the intermediate clutch

member or driven plate 40 between the clutch
members 36 and 91 and thus no drive will be
transmitted to the shaft 45. |

When the handle and cam 155 have been
shifted to the position shown in Fig, 8 in which
the cap (43 is disposed opposite the ridge 161, the
shaft 45 will be shifted to the left, thus engaging
the intermediate clutch member 40 with the
clutch driving member 36, thus transmitting the
drive at high speed to the shaft 45. High speed
is also transmitted when the cam is shifted to the
bosition shown in Fig. 8 and the cap 143 is dis-
posed in engagement with the ridge 161.

- In addition to controlling the position of the
driven disk 40 with reference to the driving disks
36 and 51, the cam and handle also control the
passage of pressure fluid to the tool head eylinder
ghamber 128. This fluid control is fully shown
In my Patent No. 2,379,878 above mentioned and
forms no part of the present invention and, there-
fore, need not be further described.

After the minimum torque drive has been trans.
mitted to the tool and the stud has not been driven
in too far thereby, as will be hereinafter ex-
plained, further torque or a maximum torque is
applied in the following manner. A bell crank
lever comprising arms 185 and 186 is pivotally
mounted, as shown at {87, on the bracket 2T.
This lever has a downwardly extending lug 188
which is disposed opposite the outer end of a
slidable stub shaft 189 positioned in axial aline-
ment with the shaft 45. A spring (90 engages the
outer end of the arm 186 and is adjustable by an
eye bolt 181 which extends through the base mem-.
ber 25 and is engaged by a wing nut 193, |

The spring 190 tends to rotate the bell crank
lever in an anti-clockwise direction about the
axis 187 and this rotation is normally prevented

5 by means of a latch bar 194 which is pivoted ai
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195 1o the outer end of the arm i85 and has.at its
opposite :end g hook 188" whwh 1s adapted to: en-
gage g latch bar: {941,

-When ‘the bar 194 s hfted the sprmg 189 will
rotate the bell crank lever :[in an anti=clockwise
direction, causing the lug #88 to engage .the outer
end .of the :shaft 1898 and 1o push this shaft in-
wardly against the outer end-of the shaft 45, thus
further resisting the tendency of-this shaft to-shift
to:the left and .discontinue the drive between the
intermediate -clutch ‘member 40 and low: speed
clutch-disk'§f., In this manner a maximum driv-
ing torque is permitted in driving the stud. into
the work hefore the drive ds:disconnected.

- In order to unscrew the.stud from the workin
case ithie :stud is not the proper size, g reversing
switch R is provided for :the motor M. This
switch eperates in the usual well known manner
to reverse the motor and thereby to .reverse the
drive. As ‘hereinbefore explained, upon reverse
drive the additional torgue required to:loosen the
stud is available due to the action of the worm
drive which causes the clutch members to be
tightly clamped together, gwmg practmally 2
positive drive.

If desired, instead of havmg two drlvmg disks,
driven at low and high :speeds through two sets

of gears, as shewn in the preceding figures, the

high and low speeds can be taken directly from
the motor shaft, as shown in Fig. 9. In this case
the motor will be provided with low snd nigh speed
“windings. One driving disk 289 is used and the
driven disk 28{ is shifted into and out of driv-
ing relation thereto.

It will be understood that the control cam °

for shifting the shaft 202 will be simplified since
the disk 28! need not be .shifted to the left to
engage the high speed -disk as in the other em-
bodiment oi the invention.

The operation of the driving mechanism.should =

ke clear from the foregoing specification but the
gchion of The worm driving connection between
the driven shaft and the fool .shaft .on forward
and reverse drive may be briefly summarized- as
follows. When the stud S on forward drive en-

counters .& predetermined resistance, the worm

gear 56 will be prevented from rotating, thereby
causing the worm gear %3 which is .still .being
driven to move lineally in the direction of the
arrow in Fig. 2. "This will tend to cause the shaft
&Y to move to- the left, viewing Fig. 2, thus mov-
ing the intermediate clutch. transmitting plate .or
disk €8 relative to the driving .disk or cluteh
member 81 to a sufficient extent to limit the
torgue transmission to a predetermined setting.
If the stud is driven in under minimum torque
drive to a satisfactory extent and not too far,
the arm 184 is raised, thereby permitting the
spring 199 through the bell crank lever 186 to
exert pressure on ths shaft §5 toward the right,
viewing Fig., 2, and provide a maximum torgque
driving :connection. In case the stud under
mazimum toraue drive has not been driven far
enough inte the work, it must'-beremoved and on
reverse drive the worm driving connection reacts
on the Triction drive to clamp the clutch disk 40
tothe driving disk &1, €
tive reverse drive, ‘A‘s?hereinbéfore*explaine'd; this
is important since a much greater torque effort is
required to loosen and unscrew the stud than
the predetermined maximum ‘torque :effort whxch
was utilized to'screw the stud. - |

CAlthough..certdin specific- embodimerts of the

invention have .lbeen iparticularly shown and

ecting practically a posi-
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described, it will -be undersfood. that the :inven-
tion Is :capable :of modfication .and that changes
in “the :comstrucition .and din the arraneement . .of
the various.cooperating parts maybe made with-
oui -departing fromthe :spirit.or scope .of ‘the in-
vantion, gs -expressed in. the followmg *cla,n:ns..

What Iclaim is; |

1. 7Fn a machine of the characte-;r described, :a
reversible friction :driving member, -means -Ior
driving :said: friction driving member:in opposite
directions a:shaftmounted for axial movement,
coaxial - with the axis :of the friction driving
momber, :a friction -driven. member mounted. .on
said axially movabkle shaft and movable into gnd
out .of :diiving .engagement with two .degrees: of
vorgue transfer with:said friction driving element
28 theshalt is moved:axially,-a tool.driving .shaff,
means including o ‘'worm :driving .connection ‘he-
tween sald axially rnovable shaft and. said ool
cdriving shait, said worm driving:connectionlimit-
ng the torgque Transniitted. by. the friction driv-
g and driven mmenioers -and:operating -to. clamp
s&idh members in tight ariving.relation on reverse
grive,and means coacting with the driving con-
aecticn evween ihe driving .and :driven Afriction
mrevibers for increasing the torque Joad. Hmit o
cfiect The sscond dsgree -of torgue transier :to
which the:drive will ‘be limited on forward drive.

2. In a machine of the charactier described,:4a
reversible drive shaft, means for driving said shaft
in opposite directions, a friction clutch member
cdriven thereby, a driven shaft myounted for:axial
movement, a second cluteh member-on -said shaft

and 1movagbie into and ottt -of ;engaeement ‘with

said first -clutch “member with two -degrees af
torque transfer as'said shaft is- moved axially,

tool -shaft, operatwe ‘driving ‘connections mclud-
ing‘a-worm driving connection between said driven
shaft-and said tool-shaft, said worm driving con-
nection reacting -on said clutch members to limit
the torgue transmitted therethrough to-a -con-
stant predeternrined minimum torque, ‘when -the
load -on the-tool -shaft on ‘forward -drive reaches
said predetermined limit, and manually-controlied

" means ‘associated with said -clutch members -on

forward drive for increasing the torque driving
éffort to a predeterniined maximum torgue limit
to effect ‘the second degree of torque therefor,
said worm drive reacting on-said -clutch-members

to lmit “the torgue-transmitted- therethrough-to

said predetermined maximum torque limit when
the resistance on the tool shaft reaches smd “pre-
determined limit, and said worm driving con-

. nection on reverse, automatically forcing .said

clutch meimbers into tight driving . relation,
thereby increasing the torque transmitted . to &
limit nigher than said preédetermined maximum.

3. In a machine of the character described, &
reversible diive shatt, means.for driving said shaft
in..opposite directions, a friction clutch member
driven thereby, a @riven shaft mounted for axigl
movement, a sscond clutch member on said shaft
and . movable irto .and out of engagement with
said first clutch member with two degrees ~of
torque .transfer as .said shaft is .moved axially,
a .toal shait, operative driving connections .in-
cluding .a -worm: driving -cannection between-.said
driven-shaft and said tool shaft, said werm-driv-
ing connection reacting on said clutch members
to limit the torque transmitted therethrough to
2 couRstant predetermined mirimum: torque, when
the load on the tool shaft on forward drive
reaches said predetermined limit, .and ~means
associated with said clutch members on forward
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drive for increasing the torque driving effort to | REFERENCES CITED
a predetermined maximum torque limit to effect -

the second degree of torque therefor, said worm
driving connection reacting on said clutch mem-

The following references are of record in the
file of this patent: o

bers to limit the torque transmitted therethrough 5 - UNITED STATES PATENTS

to said predetermined maximum torque limit Number Name | Date

when the resistance on the tool shaft reaches said 1,829,249 Von Beulwitz Oct. 97. 1031

predetermined limit, and said worm driving con- 2,355,082 Kearney et al. o Aug. 3’ 1944

nection on reverse, automatically forcing said ’

clutch members into tight driving relation, 10 FOREIGN PATENTS

thereby increasing the torque transmitted to a © Number Country Date

limit higher than said predetermined maximum. 434 766 Germany —.________ Jan. 25, 1927
WILHELM B. BRONANDER. 639,103  France —_——e——___ Maxr. 5, 1928
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