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NOTICE

The invention disclosed in this document resulted from
research in aeronautical and space activities performed under
programs of the National Aeronautics and Space Administration.
The invention is owneé by NASA and is, therefore, available
for licensing in accordance with the NASA Patent Licensing
Regulation (14 Code of Federal Regulations 1245.2).

To encourage commercial utilization of NASA-owned inven-
tions, it is NASA policy to grant licenses to commercial
concerns. Although NASA encouréges nonexclusive licensing
to promote compeéition and achieve the widest possible utili-
zation, NASA will consider the granting of a limited exclﬁsive
license, pursuant to the NASA Patent Licensing Regulations,
when such a license will provide the necessary incentive to
the licensee to achieve early practical application of the
invention. '

Address. inquiries and all applications for license for
this invention to NASA Patent Counsel, Langley Research Center,

" Mail Code 456, Langley Station, Hampton, Virginia, 23365,
Approved NASA forms for application for nonexclusive or exclusive

license are available from the above address.
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L The novelty of the invention is in the simplicity and com-
N PR pactness of the coupling despite its dual function of coupling
e . and - ‘torque limitation. Furthermore, due to its geometric symme- .
e Y ‘try it operates in a bidirectional manner functioning for elther
o .- . . acceleration or deceleration. S )
.o A 4 ) o '_ 2 1 ' Tf
' ,:":’ ‘ VR -; ‘-h ) . ; . - R R - - . :’ i
EEOIIPE Inventor: Wayne A. Harmening-, SS No. _ e T
R St r Employer' RCA NASl 9000 Irrevocabl S
75:: B N ~ 0 b = : = . ‘ ) ’ ‘ A——'-.».' ~- ) - - > — ’f‘."ﬁj '_-:_ .
B Ser1a1 No._:-541 822. .. oL O T L
2o Flllng Date: January 17,- 1975 Lo e s

i : -t - ) - e
Pl - ST s i T,
: (5 - . . B - A -
< Sew ) ’ s . .
;::; ) - M T P
-; T - ‘: :, ) ):fa 1' . - ! - -
s -~ ‘ -
W s . P ’ T NS . . . DA
E : # i ;! be N R NS
R . _ DR é'\ . - - ' - '

b NP Y
V
1
¢
[

i .-
Neagpmans N - -7
7 A e R
- [ £ -
- e <
-~ > Y Lt . -
3 -
- . E . B -
T hd < -t
.o s N - -
Y .~ -~ - —) =z e -
~ - M 4.t
. . . -
&
- W
. N . - T - -
A
' * -
. . 7 -
- - - * - -
- . . N s
. ~ - -
- . R -

' NASA Case @. LAR 11398-1 L

~ AWARDS ABSTRACT T T
PRELOADED TORQUE LIMITING SHAFT COUPLING S

This invention relates to an apparatus for coupllng rotating-
shafts so that direct coupling will exist up to a predetermined
" torque level but that one shaft will lag the other after the pre-
determlned level of torque is surpassed.

FIG. 1 shows the ‘coupling device which consists of a split
ring spring 22 which fits into a circular groove 18 on both the
driven member 10 and the driving member 14. Tang 28, formed by

the absence of the groove, matches split 26 and is slightly larger .

than the split 26. The compression of spring 22 .in order to fit
it into the grooves' provides the preload level of torque. When
the preload level of torque is surpassed spring 22 is subject to

further compression as direct coupling is lost between drlven mem-

-ber 10 and driving member 14.
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ABSTRACT OF THE DISCLOSURE

¢ R P
. B
A torque limiting spring for a rotating, shaft system which “

acts bidirectionally and is preloaded. The soring is a split
circular ring compressed into cavities on facing surfaces of
5 | matching shafts. The spring is preloaded by’ varying the width

of a tang in the shaft cavity relative to the split in the
i . '

spring. ‘ S T

ORIGIN OF THE INVENTION' & ‘- ' . ' _'-.

Al

The invention described herein was made in the pefformance‘
10 | of work under a NASA contract and is subjectrto the provisions
of Section 305 of the National Aeronautics and Space Act of 1958,

Public Law 85- 568 (72 Stat. 435; 42 USC 2457) o

foa

BACKGROUND OF THE INVENTION :

This invention relates generally to shaft coupllng devices

15 | and specifically to a torque limiting sprlng for use as a shaft :

r -
7

coupler. L \;x c o
kgf@ﬁ/ ) Torque limiting devices are a common re%uirement in many 3

’ shaft driven systems. They may be found in antenna rotating‘h
mechanisms and impact driven hand tools and ére\frequently'desfr-
20 able in such common items as lawn mowers. While‘many of these
applications need only unidirectional torque llmlts, some, par-
ticularly any system with high inertia loads, requlre bidirec-
tional limitation. A unidirectional torque llmltlng device
essentially serves as a shock isolating member’tolprotect the’
23 driving portion of a shaft from a shock—inoooed when the driver
portion meets a sudden load. One example oftsuch~a‘1oad would
be the typical rotary lawnmower blade hittiné‘a rock. Soﬁe’por-
tlon of the system must yield to such a shock even if lt is only the ?

engine shaft twisting. A bldlrectlonal torque 11m1t1ng system '

30 | will limit the torque in the system regardless of whether the

- . * -
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transfer -of torque requlred lS from the dr1v1ng protion or from

the driven portion. Such a b1d1rect10nal requlrement arises ;

o N , ( \
e‘r.! \ ‘.'v‘ ¥ i
T e co when a high 1nert1a load such as an antenna sto s uickl In»
’:‘ LE Tt A “
— by '
et e such a c1rcumstance the portion of the shaft after the braklng
' z ' NS device is subjected to a torque opp031te to that Wthh occurs

o AN - . .

c o ' ;' | when the antenna is started into rotation. While the prior art
‘) a : has contained bidirectlonal torque 11m1ters,uno 31mp1e lnexpen-'
¥ . - t .
‘ 1\ 1} k, v
oot . sive device has been available which permits 1nstallation in
e Nt R
] D [ S

B e, confined shaft lengths. o , .
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’ i . th |
N
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l ! - "‘“: S
S R PPN /.them. Both the dr1v1ng member and . the drlven member have retain-

BE . :".‘; i\ ‘ ‘ I
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T engage the split of the split circular ring.‘ The width of this W
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c,o 'y e . ( R
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T T T developed in the system. ' Until the preload torque is surpasged N
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SR The preferred embodiment of the invention is shown in the "
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i . ‘ , ' 2
i 4 $ 'k ,J. 3 Vo
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P ST B . . o
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SR T A ' : , , o A
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b - 3% ' .
sl sthelr matching faces. b groove, forming a retalnlng cavity . 18, “
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P LS 1 M “
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‘uy i [ :
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I N o . . . . s ’ [
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