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ABSTRACT 
A spl i t -hook te rmina l device w a s used to 

allow wr i t ing skills for a C-6 level quadr i ­
p legic . In this case , the subjec t has h i s r ight 
uppe r l i m b , bu t could not use h is natural 
h a n d for pr in t ing . A n y use of the h a n d , 
even w i t h the a id of a suppor t dev ice , 
w o u l d cause spasms of the hand , w h i c h 
w o u l d no t allow h i m to wr i te . T h e volun­
tary o p e n i n g style h o o k is a t tached to an 
a rm support , parallel to the r ight arm, wi th 
the hook b e i n g p laced nex t to the pa lmar 
s ide o f the hand . A prehens i l e support for 
ho ld ing is in the hook , and no t in the spas­
tic hand . The or thos is is cable dr iven, and 
ut i l izes all t radit ional hardware except for 
the arm socket , wh ich is replaced wi th a 
p ivo t ing arm support . T h e p ivo t ing a rm 
support will al low the hook to turn ou t o f 
the w a y w h e n the subjec t des i res to operate 
h i s whee l cha i r wi th h i s natural hand . 

INTRODUCTION 
T h e subjec t o f this project is a 40-yea r old 

male w h o is classif ied as a partial quadr i ­
p l e g i c . In 1 9 6 5 , t he s u b j e c t suf fered 
t h r o u g h an a u t o m o b i l e a c c i d e n t tha t 
c rushed the sixth cervical ver tebrae and 
caused h i s quadr ip leg ic cond i t ion . Pres ­
ently, h e is an undergraduate s tudent at 
A u b u r n Univers i ty at M o n t g o m e r y , Ala­
b a m a , and the skill of i n d e p e n d e n t wri t ­
ing , especia l ly class notes and examina ­
t ions , would greatly facili tate learn ing . 

Pr ior to the or thos i s , the subjec t wou ld at­
t empt to pr int th rough the use of a penc i l 
support device a t tached to h is hand , b u t 
p r in t ing in this m a n n e r e l ic i ted s p a s m s in 
the hand . After three to five m i n u t e s of 
wr i t ing , h i s r ight h a n d wou ld b e c o m e fa­
t igued , and b e g i n an uncontrol led spa sm 
unti l he s topped the task. T y p i n g wou ld 
genera te a mi lder spasm than that e l ic i ted 
w h e n pr in t ing , bu t it p roved to b e ex ­
t remely difficult to take a typewri ter to 
class for the purpose o f note tak ing . 

In addi t ion , the use of a typewri te r for 
Algebra , Sta t is t ics , and Phys ica l Sc i ences , 
courses that r equ i red mathemat ica l and 
scient i f ic nota t ion , could not b e hand led 
b y a s tandard typewri ter . T h e p r o b l e m 
facing the sub jec t ' s academic advisor , Dr . 
Ka tz , w a s to develop an or thos is that 
wou ld al low the subjec t to pr in t a lphabe t i ­
cal let ters, as well as scient i f ic nota t ion at 
h o m e or in the c lass room wi thout i nduc ing 
debi l i ta t ing h a n d spasms . The or thot ic de­
v ice desc r ibed in th is article w a s con­
structed and fitted b y Mr . Perk ins . All 
mater ials used were readi ly avai lable from 
a pros thet ic /or thot ic facility. 

DESIGN DESCRIPTION 
T h e or thosis can b e v i e w e d as hav ing 

four m a i n parts: 1) the h o o k and wr is t as­
s embly ; 2) the bracke t and rota t ing rod as­
sembly ; 3 ) the a rm a t tachment cuff a s sem­
bly; and 4) the cable ha rness a s s emb ly 
(Figure 1 ) . 



Figure 1: Exploded isometric drawing of the orthosis emphasizing the hand, rotating rod, and arm attachment assembly. 



The Hook and Wrist Assembly 
• A H o s m e r Dor rance # 9 9 X h o o k w a s 

used . T h e smal ler s ized appl iance w a s 
more appropr ia te s ince space was cru­
cial w h e n the h o o k w a s folded out of the 
w a y for propel l ing the chair . Th ree 
hook- t ens ion b a n d s (approximate ly 7.5 
p o u n d s p r e h e n s i o n ) w e r e used to hold a 
penc i l and comfor tably open the appl i ­
ance v ia the shoulder ha rness . 

• A n F M 100 wr is t uni t a t tached the h o o k 
to the ro ta t ing support . T h e wr is t uni t 
w a s we lded to an angled e n d tab of the 
support rod (See Figure 1 for the s i te of 
the weld) . 

• A o n e - i n c h rubbe r lock w a s h e r w a s in­
ser ted b e t w e e n the te rmina l appl iance 
and wris t to suppress h o o k rota t ion 
wh i l e wr i t ing . 

• T h e cab le was a t tached to the t h u m b of 
the h o o k in the t radi t ional fashion . 

The Rotating Support Rod 
• A 6" x 1/4" s ta in less steel rod w a s used to 

suppor t the h o o k and g ive it i ts swivel 
act ion. The forward two inch sect ion of 
the rod w a s ben t back 65 degrees and 
angled d o w n from the cen te r l ine of the 
a rm; this pos i t ion a imed the tip of the 
h o o k away from the natural h a n d so that 
the h a n d wou ld no t interfere wi th the 
ac t iv i ty of the h o o k . 

• T h e rod w a s h o u s e d ins ide a 3 3 /8" x 5/8" x 
1/8" s teel bracket and shea thed wi th a 
3 1/2" spr ing. 

• T h e distal e n d of the bracke t t e rmina ted 
in a two pos i t ion gate a l lowing the rod to 
lock in a wr i t ing pos i t ion (Figures 2 and 
3 ) , o r rotate and lock b e h i n d the natural 
h a n d in a c learance pos i t ion (Figure 4 ) . 

• A 3 1/2" spr ing provided pressure for 
lock ing in b o t h pos i t ions . T h e spr ing 
w a s held in place b y a p in and w a s h e r 

Figure 2: The subject shown using the hook in the writing position. 



Figure 3: Closeup of hook in writing position. Bracket and rotating rod assembly can be seen. 

Figure 4: The hook in the clearance position, so that 
the subject can operate his wheelchair. 

m o u n t e d at the proximal end of the rod. 
• The cable gu ide was 1 3/4" x 3/4" s ta inless 

steel rod we lded to the b ack of the pri­
mary support rod . 

The Arm Attachment 
Cuff Assembly 

• A n 8 3/4" x 1/2" x 1/4" bar was used as the 
ma in frame to suppor t the rotat ing rod 
and bracket assembly . 

• T w o cuffs were r iveted to the s ide oppo­
site the hook and bracket a ssembly . T h e 
wris t cuff was 5" x 2" and the upper 
forearm cuff w a s 6 1/2" x 2". Velcro® band 
mater ia l was used to secure the cuffs to 
the c l ien t ' s arm. T h e bar and cuffs were 
covered wi th gray leather wh ich g ives 
the pros thes i s a comfor table fit and 
aes thet ic appearance . 



The Cable Harness Assembly 
• A humera l cuff w a s a t tached to the 

upper forearm cuff b y two straps. T h e 
cable was connec t ed at the t h u m b o f the 
hook wi th the cab le h o u s i n g run u n d e r 
the arm and c o n n e c t e d to the outer s ide 
o f the half cuff. A shou lder ha rnes s w a s 
connec t ed to the uppe r arm half cuff b y 
an inver ted " Y " s t rap. T h e cab le w a s 
a t tached to the left a rm loop o f the har­
ness w i t h a hanger connec to r . T h i s is the 
same sys tem used b y ampu tee s to oper ­
ate the o p e n i n g o f a te rmina l device . 

USING THE ORTHOSIS 
W i t h ass i s tance from an a t tendant , the 

o r thos i s can b e affixed to the subjec t p r io r 
to c lass . H e has two w h e e l c h a i r s — a 
moto r i zed cha i r w i th a hand-ope ra t ed 
four-way swi tch , and a s tandard nonmotorized chai r that h e can propel . 

B y grasp ing the ro ta t ing k n o b pro jec t ion 
h a n d r ims that ex tend from the w h e e l s , h e 
can exerc i se h i s a rms and m o v e h i s w h e e l ­
cha i r abou t on flat surfaces. W h e n the h o o k 
is not used for academic tasks , he can m o v e 
it out o f the wr i t ing pos i t ion a n d in to the 
c learance pos i t ion b y pul l ing forward o n 
the hook wi th h i s left h a n d , w h i c h re leases 
t ens ion on the gate , and rol l ing the h o o k 
over the ba c k o f h i s r ight h a n d and lock ing 
it out of the way. H e can propel h i s cha i r 
f rom class to class wi thou t r e m o v i n g the 
h o o k . 

W h e n class b e g i n s , h e can grab the h o o k 
wi th h i s left h a n d , pull forward and roll the 
h o o k out of the c learance pos i t ion and b a c k 
into the wr i t ing pos i t ion . W h e n he flexes 
h i s back , the h o o k o p e n s and h e inser t s a 
penc i l into the app l iance . Re lax ing h i s 

shoulders , the h o o k grasps the penc i l and 
h e is ready to pr in t let ters or ma themat ica l 
s y m b o l s . T h e d o w n w a r d angle of the h o o k 
al lows h i m two po in t s o f contact o n h i s 
wr i t ing boa rd : the hook-he ld penc i l a n d 
h i s r ight e lbow. The a rm is suppor ted in a 
comfor tab le pos i t ion w h i c h does not el ici t 
spasms in the a rm or hand . 

SUMMARY 
A voluntary o p e n i n g h o o k te rmina l ap­

p l iance w a s u sed in a nont rad i t iona l fash­
i o n to pe rmi t a part ial quadr ip leg ic pa t ien t 
to pr in t . T h e sub jec t has both of h i s natural 
a rms and hands , ye t has on ly m i n i m a l use 
of h i s hands for p rehens i l e tasks . H a n d 
s p a s m s greatly l imi t the use o f suppor t de ­
v ices that could a u g m e n t the use of h i s 
hand . T h e h o o k w a s m o u n t e d o n a ro ta t ing 
and lock ing bracke t so that it could b e 
m o v e d out o f the w a y w i thou t r emov ing 
the appl iance w h e n he opera ted h i s w h e e l ­
chair . T h i s feature a l lowed the device to be 
p laced on and off only o n c e per day. 

T h e sub jec t is present ly involved in 
t ra in ing , w h i c h is sha rpen ing h i s p r in t ing 
skills o f bo th n u m b e r s and a lphabe t le t ters . 
S o o n , he will b e ab le to take lecture no tes in 
c lass , wr i te ma themat i ca l formulas , and 
take mul t ip le -cho ice e x a m i n a t i o n s b y h i m ­
self. 
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