E. H. SHAFF 2,614,418

- TORQUE WRENCH :

Oct. 21, 1952

Filed May 14, 1947

Ok

Swa »

WV ==

(NS -
> o

N e e

SN

“ ..q.m.l 1 e e e ———————
— | N 2P

e~

\.//
=)
\\v/
o Q) ]
R~

)\

N

\ A%
L
IH ¢
Nz
X

Lol /
o & 4 \q\.
T R0 '€ 24
7 .Nh. ~m__ o
ARy )

_ INVENTOR.

Lrrtesr /7 Srer S

Q. Cok

ATTORNEY

_c
.______J 7

g
R =
him

i 11
7 |
/4 4

#
Al |~




Patented Oct. 21, 1952 e 2,614,418

UNITED STATES PATENT OFFICE

‘614 418/‘A
. . TORQUE WRENCH:
B Ernest*H. Shaff, Spring Lake, Mich., assignor, by

mesne assignments; to Kelléer Tool' Company;
; Grahd SHaven, Mlch(, a corporatmn of Mlehigan'“

12 Clitins.

Fn‘st2 to combme the- functlons ‘ofta torque
measurmg “WwretieH - afd o power dmven ‘speed*
rench iny a-single - to6h . B
prov1c'le a: torque wreh
1n1t1a11yathread‘ and ‘runvup acnutlor 2
means:ofsanairorcotheri motorcand therfunes.
tion ton giver oy measurables tightening? torquer 507
thesbolt: by:manual operatiorof Aheiwrench.

< Thirdz:to: providesa storqgue’ wrenchy: havmg' al
bolt ~or~nuti‘engaging: member! which i may: be:
driven either by an air motor or by manualiops
eration of the. wrench.{ . ...

.Feurth, to.provide: novelr: means for\ drrvmgly:
connectmg the~ bolt, or:nutengaging-member: of ©.
a wrench either;to.-a,motor or.to-the; handle.
of the wrench fori high sspeed. power: drlven or
measured manual operatlon -ofthe work. engag-
ing member.

Fifth, to.provide:a.novel spring reactlon means
for the handle of 14 torque

=2

20

Seventh ‘to prov1de
the above advantages

tional v1ew along the lme 2’-2 in Flg 1
Fxg. 3 1s a fragmentary Vtransverse cross 'SE6=

wrench in sties €
The prmmpal

f. my- Wrench are,- the'
3 the. bolt engaging.. pln‘.v

t and defines a cyhndncal;—r es 1 the lower.
walI of “which is Bored to foi 3 journal bear-

65

L194’7,..Serfia1v
(L 78--135)-

" of the spindle” as.at’ 112,

ing 8 for the "s'p'indie' Thie. spmdle 2 isr 111us-
trated. as having: square. -ends. 9. for. engagement
with socket Head. bolts. or adapter. sockets. for.

. vaFious types. and sizes of nuts, but socket type

ends for direct .erigagement. with bolt: ‘héads and’
nuts eould” ‘obviously be substituted theréon.

“THhe open end of "the Trecess 7.is threéaded.and
arranged 10" be .closed By, the bearing. member
107 which forms o bedring. for. the. opposite. end’
The spitidle” 2" is, bro-
vided” withi"a thrust shoulder 127 arranged. to.
bear-against the. inner side. of the Bearinig (9.
Keyed . to” the- spindle. 27 atig’ positioned within

e “regess 1°is g gear-13" Havihg beveled teetH.
!4*‘formed around the upper sidethéreof, and ™
having* ratchet teeth- 15~ (see Fig. 3) formed.
around the' lower end thereof‘ The- beveled
teeth 14> are- constantly 1n ‘mesh- and” arranged
to-be drrven by“the beveled teeth 18 formed oir
the- end of*a* ‘drive - ‘shaft* 11: The drive shaft
extends through a radially extendmg bore in -
the’ body member i’ and is- provided: with ajaw
clutch Tead: 8 posrtmned in‘a-recess at the end

~of! ‘the’ body” member:

The end ‘of~ the body member adJacent to the:
cluteh®1 8 is’ 1furcated’to provrde spaced: ﬁanges
{9 between' which ‘the- tongue 28°-of the head“d
1s recelved* A p1  pir ~ziliextends throutrh the

¥ ~1ng m a- Tecess” 22 oppoved‘ to the -
clutch member- IS - The-bore in the*handle“ ros"

‘tatably supports a coupling” shaft- 23’ havmg a:

jaw clutch ‘menber- 24¢on'’ the 1nner end thereof"
cooperative with" the- clutch- nrember - H&L onthe
drive shaft 7. It will be noted” that; the ‘teeth'
of the clutch members:18: and 24 are-cut’ AWEY
or-roundéd to form ' an&overload releasmg clutehn:
- The otiter: end< of~ thet shank" 3lls thleadedly
received: in “the enid of the: grip-5/ as at 25-and-
theishaft 25 of thet alr‘motor extends into the
boreiin the\_shank -opposite-the/outer end’of tHe-
coaplmg shaft:23¢ T‘hecouphng shaft and imdotor -
shaftcareprovided with o sliding: tongue- and-
grooveiconnection: asati21:80 that the: coupling-
shaft. may: move: outwardly  toward tha: motor

- shaft- when' thex overioad’clutch membels are

forced -out ofrengagement; Al coil spr1ng~28 ‘is
providédifor urging: the couplitig: shaft 1nto en-
gagement with!the:drivingishaft |/

Thezinner: end;of; the: grib:5ris prov1ded w1tn
ar cup-shaped indicating  member: 29" having
vortion of reduced diameter 33 rotatably posi-
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tioned around the outer end of the shank 2.
The inner end of the reduced portion 89 is pro-
vided with axially extending teeth §i which are
engageable with the rack teeth 22 formed on
the end of a plate 83 secured to the top of the
body membper { as by the screws 34. A slip
ring 35 having a spring engagement around the
grip 5 and adjacent to the end of the indicat-
ing member 29 is provided with indicia figures
and marks as indicated at 36. The slip ring
35 is provided with a finger piece 37 by means
of which the ring may be turned to any posi-
tion relative to a datum point 38 on the indicat-
ing member 29.

The air motor 6 is of standard constructlon
and is therefore not described in detail. . The grip
which houses the rotating parts of the motor is

provided with a valve 39 for admitting com--

pressed air to the motor and a connection 48 for
attaching an air line to the wrench. While an
air motor is illustrated, an electric motor could
obviously be substituted therefor.

The body member | is provided with a radially
extending boss 41 (see Figs. 2 and 3) which de-
fines a radial bore for receiving a pawl 42 having
teeth on its inner end engageable with the ratchet
teeth 15 on the gear 13, The pawl 42 is provided
with a finger piece 43 extending fhrough a slot
in the boss and by means of which the pawl may
he moved outwardly of the boss out of engage-
ment: with the ratchet teeth 15.. The pawl is
constantly urged inwardly toward engagement
with the ratchet teeth by a coil spring 44, the
outer end of which bears against an angle-shaped
clip 45 secured to the edge of the body member.

On the opposite side of the drive shaft 1T from
the pivot pin 21 the body member defines a cylin-
drical recess 46 parallel to the drive shaft 7T and
opening to the outer end of the body member. A
guide pin 47 is positioned in the center of the
recess and a series of concavo-convex disk spring
members 48 are positioned around the guide pin
and within the recess. -Flat disk members 49 are
interposed between the opposed outer edges of the
spring disks. A circular compression bution 50 is
positioned at the outer end of the recess 46 to bear
against the spring disks and is provided with a
rounded projection or pressure pin 51 on its outer
end engageable with a depression in the inner
face -of the head 4.. A stop pin 52 extends be-
tween the spaced plates 19 of the body member
and is engageable with the outer surface of the
head to limit the motion of the head and handle
about the pivot 21 under the influence of the
spring disks 48. Attention is called to the fact
that the pivot pin 21 and pressure pin 51 are
aligned approximately with the faces of the over-
load clutch (8, 24.

In operating the wrench the splndxe 2 may be
engaged with a nut or bolt to be tightened and
the valve 39 depressed to actuate the air motor.
The air motor will rotate the coupling shaft and
drive shaft through the overload clutch to rotate
the gear 13 and spindle until the bolt or nut is
drawn up snugly and the overload clutch 24 dis-
engages automatically. During the operation of
the air motor, the finger piece 43 may be held out
to disengage the pawl 42 from the ratchet teeth
{8 or the paw] may be left in to slide over the
ratchet teeth. After the bolt or nut has been
drawn up as tight as the overload clutch. will
permit, the slip ring 35 may be rotated to bring
its zero indicia opposite the datum point 38 on
the indicating member 29 and torque applied to
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the wrench by pulling on the grip 5. The handle
3 will then tend to pivot around the pin 21, this
motion being opposed by the spring disks 48.
The torque thus applied to the body member |
will further tighten the bolt or nut. As the
handle pivots relative to the body member, the
plate 33 being fixed relative to the body member
will operate to rotate the indicating member 29
by reason of engagement of the teeth 32 with
the teeth 31 as indicated in Fig. 4 and the indi-

_cating member 29 will rotate so that the datum

point 38 swings to opposite an indicia figure on
the slip ring indicating the torque applied to the
bolt or nut.. Obviously the indicia on the slip
ring may be calibrated with respect to the
strength -of the -spring disks 46 to give a direct
reading in terms of foot pounds of torque applied
or the scale may be an arbitrary one.

Another mode of operation of my torque wrench
which is particularly advantageous when tighten-
ing a series of bolts or nuts to the same degree
of tightness is to move the slip ring 36 until the -
desired indicia number is opposite the datum
point 38 when the wrench is in unstressed posi-
tion. The wrench may then be successively ap-
plied to a series of bolts or nuts and when the
manual pressure is applied. to the handle, the
operator needs only to watch the datum point 38
and when it coincides with the zero point.on the
indicia scale he can release the pressure on the
handle.  In this manner there is less chance for
the operator confusing adjacent indicia marks on
the slip ring and need not Watch ‘the scale s0
closely.

I have thus described a hlghly commercial em-
bodiment of my wrench sothat others may répro-
duce the same with such minor mod1ﬂcat10ns as
are desired without further descnptlon

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent, is:

1. In a combined torque and Speed wrench, a
chambered body member provided with a longi-
tudinal bearing, a double ended spindle journaled
transversely in'said body member. a beveled gear
provided with a ratchet disposed within the body
member and fixed to said spindle, a manually re=-
tractable spring pressed pawl coacting with said
ratechet to lock the spindle against rotation in
one ‘direction, ‘a driven shaft disposed in said
bearing and provided with a pinion coacting with
said gear on said spindle, a handle comprising a
shank pivotally mounted on said body at one end
thereof and a motor housing constituting a handle
grip, said shank having a longitudinal bore gen-
erally aligned with said driven shaft, a motor in
said housing including a driving shaft extending
into said longitudinal bore of said handle shank,
an intermediate coupling shaft positioned. in said .
longitudinal bore of said handle shank and having
a longitudinally slidable driving engagement with
said driving shaft, said intermediate ard said
driven shafts having coacting jaw clutch mem-
bers provided with: teeth conformed to permit
slipping under overload, a thrust spring acting on
said coupling shaft to yieldingly urge the said
clutch members into driving engagement, a bias-
ing spring between said body member and. handle
acting to urge them apart, means for limiting the
outward swinging movement of the handle on its
pivot, an indicating member rotatably mounted
on said handle and provided with a datum pointer
and having axially extending teeth on its inner
end, a relatively ﬁxed rack member carned by said



5

body:member andicoacting withe said: dndicating:.
member; a-slip: ring: rotatably:adjustable-about:.

g-tHereon-assos-
saidiindieating::

saidhahdle ar havingscalelin
ciated. Wwithothe »datum\. point<o:

member;- and’ means for- controlhng sardJ motorv

positiohed on said: handle.- :

2. In a combined torque and peed»wreneh.»
chambered body member}plowded ‘witheatlon
reeessr -t ‘onev»

a-

d1sposed in- sa1d~body - and hawn

nectlon to sard spmdle a handlevplvotally;mount-

generally ahgned wzth-sard‘d VerrSh
shaft’ extendmg mto sardhlonglt

havmg f
ment with seud driving- shaﬁ: sard— mtermedr te -
and:said-driven-shafts- havmgvcoae‘omg Jawvclutch
members provided with teeth conformed to'per mnw

shpplng under overload: a thrust: sprmg acting- on
25

said+coupling- shaft-to- yleldmgly urge- the- sai
cluteh: membersinto-driving: engaffemen‘b & gm
pin-disposed centrally- w1th1n said cyhndmcai re-
céssof saidf ‘Body member; ‘arseries ol ‘opposed o
cavo-convex sp1‘1ncr~d1sks*posrtmned-1n S&

around said” gu1deVp1n a-thrust- membef‘ sposed 30

in-said: recess-in-supported* relation-to aid disks-
and: prowded -with- a* central-stud: engaging-said *
handle in opposed-relgtion-to-its-pivot, said’ body
member being prov1ded with-a stop- 11m1t1ng the-

outward swinging movement of:the: handle-on-its 35-

pivot; an indicating -element” ‘rotatable about sald
handle-and having teeth extendmg axmlly tow: dj
said-body; and’a rack- fized’to-said body ‘and en:’
gagm ‘Sald ‘teeth- to rotate san.d 1nd1cat1ng ele-,

p1vot' said’ mdmatmcr element and handle hav-:
ing cooperatlve indicia thereon: -
"3* A’ combmed torque and speed wrench com-<

posﬂnoned w1fh1n th
releasa:ble pawl coacm w1th sald. tchet alo

' me b_er a.spring 1nterposed between sald handIe

an body member to. bias them -on..their connects.
vot, there being & “stop, m1t1ng the separat-
mg .mevement of the’ handle nd body, meémber.on.
said pivot; a motor Housing on said handle having;
a motor therein provided with a driving shaft dis~

posed axially of the handle, a coupling shaft dis- 60"

posed axially of the handle intermediate said
driving and driven shaft and havmg a longitudi-
" nal slip spring biased connection. to. sald driving
shaft and a spring biased clutch’ drlvmg connec="

tion to said-drivem shaft; an ‘indieating member 65

rotatably-mounted on said. handle and having-a
series ‘of rack engaging teeth a-rack: member
mounted on. said body member to ,coact w1th said
teeth on said indicator membe: . and a scalerin=

to; cooperate with a datum point; on said indicats
ingimember; and means for. contrellmg said: motor
mounted on said handle, e

4. A combined torque ‘and speed wrench com-

prising a body member, a transversely disposed 76

_handle pivotally:connected to:said: brodyemember‘-

- the handle.and badysmember-onssaidpivotl; a.drive.

_first. two members: and engageable with saxdﬁxed
diciar member rotatably mounted:on said: handle 70 i .. dig=

6
jaws: spindle: jonrnaled: iny said body: membety az
longitudinally.-disposedi driven shaftcmounted:in
said-body:member -perpendicularly: to:said:spine.
dle and: Having:a:drivingzconnection therewith; a

and. having g motor: supperted:therean;. asspring

interposed between:said-handle-and body member:
to-bias:them.on-their conneeting: pivotithere:bes-
ing:a.stop:limiting: the .separating:movement:of:

ingishaft<from:sdid motor:disposediaxially of’the:
handleg a::coipling Shaft:disposediaxially::ofithe:.
handle:intermediaté said-driving and-driven:shatt:
and:-Having:alongitudinal:slip: connection: to.said:

:drivingshaft andd:springbigasedsslip:clutch:drive.

ingconnection to:said:driven:shaft, an:indicating:
member-rotatably:mounted on:saidihandle:and:
having:a:seriéss ofrackiengaging -teeth, asraek:
member:mounted on:saidsbody mémber: toxcoact

. withisaid teeth-on:said indicatorsmember -and: &

scale-indicia member: rotatably-mounted: on: »saqd
handle-to: cooperatewzth a datumspoint on- saidy
1ndlcatmg. ‘rperaber;. -and: means: for: controihncr

sa,ld motor-mounted onssaid: handlé:

5§ Al-wrenchof>the-class-descriped: compnsmg*

”pwotally conneeted -body-and: handlé: members;-
. spring.- means opposing -relative- pivetal: motlon

bétween: said: members;- a. fixed: member- carried:
by said  body- member;. a- rotatable: indieating:

:member carried by said handle member-and*

engageable ‘with- said- fixed: member for rotatlon
thereby; a transversely d1sposed» work-engaging-
member-carried by-saig-body,-a-driven-ghaft: for-
driving -said- workkengaglng member» casrrledJ by-

tsald ‘body; a-mator carried by said hanelle, ‘a-drive-

shaft interconnected: between: said-motor- and:
driven shaft: for- driving--said: driven-shaft the-
same being: -dispesed: longltudmal}y of ‘the- handle
membér-and having-an: angularly variable-driv=-

: ing-‘connection: with- sard driven: shaft, and--a-

pawl for: 10ck1ng sald work engagmg member to
said-body. w i

6V A wrench of the class -described- comprising :
pivotaily- connected body “and-handle- members;:
spring- means~ opposing- rela.tive plvotal -motion-
between ‘said’ members; a- fixed- member carried’
by-one- of ‘said- first twos ‘members; a ‘rotatable-
indicating- memberrcarned by~ the; other -of said:
ﬁrst two members- a:nd engageable with said: fiked"

. memper: -for rota,tlonL thereby; ar tra,nsversely ‘dis=
posed’ work- engagmg member catrried- by satd®

body, a dr1ven shaft fo drlvmg said’ work engag=.
ing member carried by said body, a motor ca,rrled“
by. said handle, a_ drive shaft 1nterconnected
between, sa,ld motor ‘and . said’ drwen shaft for.
driving said.driven shaft the same being disposed.

» long1tud1nally of the handle member, an overload”

clutch forming. angularly _variable. and auto-
may ically. releasable;drzvmg cozinection, between
t,‘ and sam drlve shait and a.

sprmg means
en, sald member

1 :
1nd1cat1ng member» carned by the other of said

posed work engag
body, & driven shaft: fo,r dr .
ing-member: carried: hy-said-body, & motor: carried,
by - said: handle;. a; drive: shaft interconnected:
between said motor and said driven shaft for
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driving said driven shaft the same being disposed
longitudinally of the handle member and having
an angularly variable driving connection. with
said driven shaft, and a pawl for locking said
work engaging member to.said body.

8.. A combined torque and speed ‘wrench com-
prising a body. member having a work engaging
spindle rotatably mounted therein, a  handle
member pivotally secured to said body member
and eccentrically with respect to the axis of .the
handle, a spring member carried by one. of said
members ‘opposing rotation of said handle rela-
tive to said body member, an indicating member
rotatably mounted on said handle, a fixed mem-
ber secured to said body member and arranged

movement between said  body member and
handle, a driven shaft for driving said spindle
carried by said body, a motor carried on said
handle, a driving shaft extending from said
motor along the axis of said handle, an angularly
variable connection' between said shafts for
rotating said driven shaft and spindle, a pawl

carried by said body member for locking said -

spindle against rotation in one direction relative
to said body member, and a manually adjustable
indicating member on said handle adjacent said
first indicating member, said indicating members
having cooperative -torgue measuring indicia
thereon. ‘

9. A wrench of the class described comprising
pivotally connected body and handle members,
yieldable means for maintaining said body and
handle in normal relative positions, the free end
of said handle being angularly displaceable rela-
tive to said body against the action of said yield-
able means upon application of a torque force
to sald body by way of said handle, a fixed mem-
ber carried by said body member, a rotatable
indicating member carried by said handle mem-
ber and engageable with said fixed member. for
rotation thereby upon displacement of -said
handle member, a transversely disposed work
engaging member carried by said body member, a
driven shaft for driving said  work engaging
member carried by said body member,.a motor
carried by said handle, a drive shaft intercon-
nected between said motor and said driven shaft
for driving said driven shaft from said motor the
same being disposed longitudinally of said handle
member and having an angularly variable driv-
ing connection to said driven shaft, and a pawl

for locking said work engaging member to said.

body member. .

10. In a combined torque and speed wrench,
a chambered body member provided with a longi-
tudinal bearing, a double-ended spindle jour-

naled in said body transversely of said bearing;

a driven shaft disposed in said bearing and hav=
ing a driving connection to said spindle, a handle
pivotally secured to said body and having a longi-
tudinal bore generally aligned with said driven
shaft, yieldable means for maintaining said
body and handle in normal relative positions, a
motor housing on said handle and having a motor
therein, said motor housing and the outer end
of said handle being angularly displaceable rela-
tive to said body and spindle against the action
of said yieldable means upon application of a
torque force to said body by way of said handle,
a driving shaft positioned in said bore and con-
nected between said motor and said driven shaft,
an overload jaw clutch interposed between said
driving and driven shafts and forming an angu~
larly variable driving connection there between,

10

15
to rotate said indicating member upon relative -

‘20
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8
a rack member secured to said body and extend- -
ing to adjacent said housing, an indicating mem- -
ber rotatably mounted on said housing and hav-
ing teeth engageable with said rack member, and
a Sspring pressed manually disengageable lock
member carried by said body for locking said
spindle to said body. :

11. In a combined torque and speed wrench,
a chambered body member provided with a longi-
tudinal bearing, a double-ended spindle jour-
naled in said body transversely of said bearing, a
driven shaft disposed in said bearing and having
a driving connection to said spindle, a handle
pivotally secured to said body and having a longi-

‘tudinal bore generally aligned with said driven

shaft, yieldable means for maintaining said body
and said handle in normal relative positions, a
motor housing on said “handle and having a
motor therein, said motor housing and the outer
-end of said handle being angularly displaceable
relative to said body and spindle against the
action of said yieldable means upon application
of a torque force to said body by way of said
handle, a driving shaft positioned in said bore

-and connected between said motor and said

driven shaft, said driving shaft and driven shaft
having an angularly variable driving connection,
a rack member secured to said body and extend-
ing to adjacent said housing, an indicating mem-

‘ber rotatably mounted on the outer end of said

handle and having teeth engageable with said
rack member, and a spring pressed manually dis-
engageable lock member carried by said body for
locking said spindle to said body.

12. In a combined torque and speed wrench,
a chambered body member provided with a longi-
tudinal bearing, a spindle journaled in said body
transversely of said bearing, a driven shaft dis-
posed in said bearing and having a driving con-
nection to said spindle, a handle having a yield-
aple connection to said body and having a longi-
tudinal recess generally aligned with said driven
shaft, a motor housing on said handlé and hav-

. ing a motor therein, said motor housing and the

45
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outer end of said handle being angularly dis-
placeable relative to said body and spindle upon
application of a torque force to said body by way
of said handle, a driving shaft positioned in said
recess and connected between said motor and
sald driven shaft, said shafts having an angu-
larly variable driving connection to accommodate
angular displacement between said -body and
handle, a lock member carried by said body for
locking. said spindle to said body, and means
responsive to the angular displacement between
said body and handle for indicating the amount
of torque force applied, said means including
relatively movable elements respectively carried
by said body and said handle.
ERNEST H. SHAFF.
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