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My invention relates to devices for securing a 

ski on a skier's foot. 
In order to obtain maximum ease of handling 

and control of skis it is desirable that side move 
ment or horizontal twisting of the ski on the boot 
be impossible, but it is also desirable that the 
normal pivotal or angular movement of the skier's 
foot about the toe and toe joints be impaired as 
little as possible, 
The conventional ski binding or harness in use 

today comprises a pair of toe pieces and a heel 
strap so constructed that sufficient force may be 
applied when clamping a boot in the harness that 
the sole of the boot is held against the toe pieces 
and transverse or pivotal movement of the boot 
on the ski is relatively impossible. Wertical piv 
Otal movement of the boot about the toe thereof 
is possible, but the sole must be sufficiently rigid 
to withstand the clamping force, consequently 
there is substantial restriction of both vertical 
angular movements required for comfortable 
walking. The rigid clamping of the boot and the 
restriction of free walking movement because of 
the highly stressed heel strap may result in in 
jury to the foot of a skier under abnormal con 
ditions as during a fall. The heavy stiff Soled 
boots required for use with the conventional bind 
ings tend to be more uncomfortable than other 
boots such as heavy hiking boots, and the stiff 
sole restricts the normal bending action of the 
skier's foot. 

For downhill skiing it has been found advan 
tageous to provide some mechanism which tends 
to pull the ski against the heel of the skier's boot. 
Many forms of “down-pull' devices are available 
but it has proved difficult to provide such devices 
which afford sufficient ease of changeover from 
“down-pull' to the normal or walking position, 
and which do not require loosening of the entire 
harness to effect the change. 

Accordingly it is an object of my invention to 
provide an improved ski harness or binding which 
requires relatively small stresses in the heel strap 
thereof but which will firmly maintain a ski on 
a boot and prevent undesirable relative transverse 4 
movement of the ski and the boot sole. 
Another object of my invention is to provide 

an improved ski binding or harness for holding 
a ski firmly on a boot during normal skiing, but 
which shall afford ready release of the ski from : 
the boot under abnormal stress. 
Another object of my invention is to provide 

an improved ski binding including an easily ad 
justable heel strap attaching device which may 
be changed readily from a normal to a "down- 53' hooks 24. 
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I pull' position, and vice versa, without altering the 
adjustment of the other parts of the binding 
A further object of my invention is to provide 

a ski boot and a harness for securing a ski on the 
boot for affording improved action and control 
and ready release of the ski in the event of ab 
normal Stresses. 

Further objects and advantages of my inven 
tion will become apparent as the following de 
Scription proceeds and the features of novelty 
which characterize my invention will be pointed 
out with particularity in the claims annexed to 
and forming a part of this specification. 
For a better understanding of my invention 

reference may be had to the accompanying 
drawings in which Fig, 1 is a perspective view of 
a ski boot and harness embodying my invention, 
the boot being shown above the harness in a 
position to be secured therein; Fig. 2 is a side 
elevation view of the boot secured in the harness 
with the harness in the normal or walking posi 
tion; and Fig. 3 is a side elevation view showing 
a ski boot secured in the harness with the harness 
in the “down-pull' position. 

Referring now to the drawings, in Fig. 1 I have 
shown a perspective view of a ski () provided with 
a harness or binding and a boot 2 about to be 
lowered to the ski and to be secured in the har 
ness. The harness comprises a pair of toe pieces 
A3 and 4 secured to the ski by screws 5, and a 
resilient heel strap of rubber or other suitable 
material. The toe pieces are longer than the toe 
pieces of conventional bindings and preferably 
are made with lengths of the order of one-third 
to one-half the length of the boot to be used 
therewith; the toe pieces being shown as having 
lengths substantially one-half the length of the 
boot 2. The boot 2 is provided with a sole 
it, the front end of which is adapted to fit be 
tween the toe pieces 3 and 4 and a heel 8 
provided with a groove 9 for retaining the heel 
strap 6 in place. The screws 5 pass through 
slots 20 in flat horizontal portions 3a and 4a of 
the toe pieces 3 and 4 respectively. The por 
tions 3a and 4a are locked at any desired dis 
tance from each other by toothed plates 2 which 
engage toothed open slots 22 in the portions 3d 
and 4a and are secured to the ski by screws 23. 
The heel strap 6 is provided with ring or 

hooks 24 one at each end secured to the strap by 
a threaded connection with metal plugs 25 
around which pass loops 26 of the Strap, the 
ends of the loops being held between the plugs 
25 and retaining caps 27 also threaded on the 

The hooks 24 are connected to the 
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ends of links 28 and 29 pivotally secured to the 
toe pieces 3 and 4 respectively. The link 29 is 
directly pivoted to the toe piece f4 at 32, while 
the link 28 is pivoted at 32 to an intermediate 
link 3 which in turn is pivoted at one end to 
the toe piece 3 at 33. It is readily apparent that 
the ink 3 comprises a take-up device for the 
quick adjustment of the heel strap 6 when fitting 
the boot in the harness. The take-up link is 
shown in its open position in Fig. 1 and in its 
closed position in FigS. 2 and 3. 
When the boot is placed in the harness With 

the heel strap f6 in the groove 9 and the take 
up link moved to its forward or closed position 
the heel strap pulls the boot into the harneSS 
against stops 34 at the forward end of the toe 
pieces 3 and 4 which limits the forward move 
ment of the sole 7 between the toe pieces. The 
stops 34 preferably are formed as integral parts 
of the toe pieces and have upwardly and back 
Wardly extending portions 35 which prevent di 
rect upward movement of the toe of the Sole 
between the toe pieces; a resilient toe strap 33 
of rubber or other suitable material may also be 
used, if desired, to assist the portions 35 of the 
toe pieces in preventing direct upward movement 
of the boot between the toe pieces. 
In Fig. 2 the ski is shown secured to the boot 

by the harness with the heel strap in its normal 
or walking position. The take-up link 3 is held 
in its forward position by a downwardly open 
ing hook or catch 37 formed in the forward end 
of the toe piece 3. In the walking position the 
link 3 is held upwardly against the hook 3 
by the upward component of pull exerted by the 
heel strap 6. 

In order to prevent transverse movement of 
the boot sole and ski with respect to one another, 
I construct the toe or forward end of the boot 
sole with parallel sides 38 and 39 of Substan 
tially the same length as the toe pieces 3 and 
4. This shape of the sole is unlike that of the 

conventional ski boot and makes possible a 
greater freedom of movement With much less 
stress in the heel strap and boot Sole. The up 
right portions of the toe pieces 3 and 4 pref 
erably are arranged parallel to each other and 
Substantially parallel to the longitudinal axis of 
the ski, and are spaced apart the width of the 
sole 7 between the sides 38 and 39. 
Ward end of the sole as indicated at 4 is at right 
angles to the sides 38 and 39 so that it tends to 
hold the sole in position for pivotal or angular 
movement on a horizontal axis at right angles 
to the longitudinal axis of the ski. The long toe 
pieces 3 and 4 guide the parallel sides 38 and 
39 of the Sole, So that the skier's foot moves Only 
in vertical planes longitudinally of the ski and not 
transversely of the upper surface of the ski. It 
will be apparent that the heel strap 6 need be 
only strong enough to hold the toe of the Sole 
against the stops 34 during normal skiing condi 
tions and need not be designed to exert addi 
tional force to prevent transverse movement of 
the sole and ski. This arrangement of the toe 
pieces and sides of the boot sole extending par 
allel and having lengths from one-third to one 
half the length of the boot so that they cooper 
ate to prevent transverse relative movement of 
the boot and ski and guide angular vertical 
movement of the boot makes it practical to em 
ploy a heel strap of rubber or similar resilient 
material. The use of a resilient heel Strap af 
fords great safety in the event of a fall or other 
accident since the stretching of the strap under 
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2,273,541 
abnormal stresses releases the boot from the toe 
pieces. Furthermore, since the force exerted by 
this rubber resilient heel strap is much less than 
that of the Steel spring resilient heel strap of 
conventional bindings a much lighter boot Sole 
may be used Satisfactorily, and more natural 
Walking action and resulting reduced fatigue are 
thereby made possible. In addition to the ad 
vantage of free angular movement in Vertical 
planes without Sacrifice of lateral control my ski 
harness has the further advantage that Wear of 
the boot and Sole is less than that of boots used 
With the conventional harneSS because of the 
lower heel strap stresses and reduced friction at 
the sides of the Sole. 

In Fig. 2 the pivoting of the heel strap 6 and 
link 28 is indicated in dot and dash lines. The 
boot has been shown, for ease of illustrating, as 
pivoting bodily about the front edge of the Sole, 
however, it is to be understood that bending of 
the Sole as in normal walking is also contem 
plated and obviously the resilient heel strap per 
mits such bending while holding the boot and 
stops 34 in engagement. The toe strap 36 is often 
a desirable addition to assist in maintaining the 
boot in position, however, it is not necessary as 
by proper selection of the heel strap 6 the strap 
will hold the boot and toe pieces in position satis 
factorily. In Fig. 2 the link 3 is shown in en 
gagement with a hook or catch 3 formed on the 
toe piece 3. In the Walking position the strap 
f6 exerts an upward component of pull at the 
pivot 32 which is intermediate the hook 37 and 
the pivot 33; this holds the link in position 
against the hook 3. 
In Fig. 3 I have shown the link 28 in its “doWn 

pull' position, it being understood that the link 
29 is in a corresponding position on the other 
side of the harness. The links 28 and 29 are 
held in their “down-pull' positions by hooks or 
catches 4 and 42, respectively, which engage ex 
tension or lugs 43 at the rear ends of the toe 
pieces 3 and f4. The interengagement of the 
catches 4 and 42 and the lugs 43 prevents up 
Ward pivotal movement of the links 28 and 29 
and the effective pivot points of the heel strap 
6 are transferred to the hooks 24 which are 

pivoted to the links 28 and 29 at 44 and 45, re 
spectively. As shown in Fig. 3 the pivot point 
44 is below the top of the ski, and a downward 
pull is exerted by the strap 6 on the heel of the 
boot. The upward pull on the pivot 44 tends 
to rotate the link 28 about the hook 4 and there 
by pushes the take-up link 3 downwardly; a 
stop 46 is formed on the horizontal portion of 
the toe piece 3 and a hooked end 47 of the link 
3 bears on the stop 46 when the harness is in 
the “down-pull' position. Obviously other ar 
rangements for holding the link 3 in its take-up 
position may be employed, however, I have shown 
a preferred arrangement which affords quick 
latching and releasing of the lever 3 for the 
purpose of adjusting the harness. The link 3 
may be constructed of a material such as Spring 
steel, so shaped and secured to the toe piece 3 
that it tends to remain tightly against the side 
of the toe piece, but may be sprung out slightly 
to release it from the hook 3. 
The dash and dot lines in Fig. 3 indicate the 

boot and heel strap after the boot has moved an 
gularly about the toe of the sole. As in Fig. 2, 
for ease of illustration, no bending of the boot 
sole has been indicated, however, it is contem 
plated that it may bend as in normal Walking. 
Since the angle of the heel strap f S in the “down 
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pull' position may be very steep I provide a pro 
jection 49 on the heel of the boot to assist the 
groove 9 in preventing the heel strap from slip 
ping off the heel. 
In Order to Secure a ski on a boot with the 

harneSS described above the toe pieces 3 and 4 
are adjusted to fit the parallel sides of the boot. 
The take-up link 38 is then moved to its open 
position, it being shown partially open in Fig. 1, 
and the boot positioned between the toe pieces 
with the toe of the sole against the stops 34. The 
heel Strap is then placed around the heel in the 
groove 9 and the take-up link moved to its for 
ward or closed position in engagement with the 
hook 3. If the toe strap 36 is to be used it may 
be fitted over the boot toe when the toe is placed 
between the toe pieces. Should it be desired to 
use the "down-pui' the links 28 and 29 may be 
pushed downwardly and slightly outwardly so 
that the hooks 4 and 42 clear the lugs 43, and 
the hooks and lugs may then be engaged to hold 
the links in their “down-pull' position. The low 
heel Strap tension made possible by this harness 
makes it practical and easy to engage or dis 
engage the hookS 4 and 42 without loosening the 
take-up link 3 ; the change from normal or 
Walking position to “down-pull' position of the 
heel. Strap may be made even without removing 
One's gloves or mittens. By placing only one of 
the links 28 and 29 in its “down-pull' position 
a leSSer degree of down-pull may be obtained if 
desired. 
By employing a harness having a heel strap 

which does not exert high stresses because it 
does not carry the load due to holding the ski 
and boot against transverse movement I have 
Inade possible a Very safe form of ski binding. 
Under abnormal conditions such as in a fall or 
other accident the heel strap stretches and al 
iOWS, the boot to slip from the grip of the toe 
pieces before dangerous stresses are transmitted 
to the skier's foot. Furthermore, in addition to 
the greater safety thus obtained, I have also pro 
Vided a harneSS which is of simple construction 
and easy to adjust even without the removal of 
One's mittens or gloves. Furthermore, I have 
provided a harness and boot so arranged and 
constructed that both boot and harness are lighter 
han the conventional ski boot and binding, the 
Weight of a pair of boots and harnesses embody 
ing my invention being in some cases as much 
aS One to One and one-half pounds less than 
the conventional equipment. 
From the foregoing it is readily apparent that 

I have provided an improved ski boot and harness 
for Securing a ski on a ski boot which are of sim 
ple and light weight construction, provide a high 
degree of Safety in case of fails or other acci 
dents, and which may be adjusted readily under 
all conditions of use. In addition, I have pro 
vided a harness that gives greater comfort dur 
ing Walking on Skis by allowing natural toe bend 
ing and angular movement of the foot without 
sacrificing lateral control. The low backstrap 
stresses made possible in this harness permit the 
part of the sole forward of the toe joints to ro 
tate freely in the toe pieces, and furthermore 
much less boot wear is encountered. 
While I have shown a particular embodiment 

of inny invention other modifications Will readily 
be apparent to those skilled in the art. I do not 
therefore, desire my invention to be limited to 
the particular construction shown and described 
and I intend in the appended claims to cover all 
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3. 
modifications Within the Spirit and scope of my 
invention. m 

What I claim as new and desire to secure by 
Letters Patent of the United States is: 

1. A harneSS for Securing a ski on a boot con 
prising a pair of upright toe pieces, means for 
mounting one of Said toe pieces parallel to the 
longitudinal axis of a ski, said. One of Said toe 
pieces having a length of the Order of one-third 
to one-half that of a boot to be used therewith, 
means for limiting forward movement of the boot 
between Said toe pieces and for preventing up 
Ward movement of the end of the toe of a boot 
between said toe pieces, and resilient means for 
holding a boot in place between said toe pieces 
and against Said forward movement limiting 
means, said toe pieces constituting the Sole ef 
fective means for restraining the boot against 
lateral movement with respect to the ski, the 
inner upright sides of Said toe pieces being free 
from obstructions whereby a boot may swing 
freely angularly toward and away from the ski 
about a transverse axis adjacent the front ends 
of said toe pieces. 

2. A harness for Securing a Ski on a boot 
Comprising a pair of upright toe pieces, means for 
Securing said toe pieces to a ski longitudinally 
thereof and Substantially parallel to each other, 
means arranged at the front end of at least One 
of Said toe pieces for limiting forward movement 
of a boot sole between said toe pieces, means for 
preventing upward movement of the end of the 
toe of a boot sole between said toe pieces, and 
resilient means for maintaining a boot in position 
between Said toe pieces, the length of each toe 
piece being of the order of one-third to one-half 
the length of the Sole of a boot to be used there 
With, said toe pieces having Substantial vertical 
height and constituting the sole effective means 
for restraining the boot against lateral rota 
tioShal movement with respect to the ski, the inner 
upright sides of said toe pieces being free from 
obstructions whereby a boot may swing freely 
angularly toward and away from the ski about 
a tranSVerse axis adjacent the front ends of said 
toe pieces. 

3. A harneSS for Securing a ski on a boot com 
prising a pair of upright toe pieces, means for 
Securing said toe pieces to a ski longitudinally 
thereof and Substantially parallel to each other, 
means including a stop formed on at least one 
of Said toe pieces for limiting forward movement 
of a boot Sole between said toe pieces and for 
preventing direct upward movement of the end 
of the toe of the boot sole between said toe pieces, 
a resilient heel strap for holding a boot in place 
against Said stop, Said toe pieces having substan 
tial vertical height and constituting the sole ef 
fective means for restraining the boot against 
lateral rotational movement with respect to the 
Ski, the inner upright Sides of said toe pieces be 
ing free from obstructions, whereby a boot may 
SWing freely angularly toward and away from 
the ski about a transverse axis adjacent the front 
ends of said toe pieces. 

4. A harness for Securing a ski on a boot com 
prising a pair of toe pieces, means for securing 
Said toe pieces rigidly on a ski, a link pivotally 
Secured at one end to one of said toe pieces and 
rotatable into a position extending forward from 
the pivot point thereof and along said one toe 
piece, a Second link pivotally secured at one of its 
ends to said first mentioned link intermediate the 
ends thereof, a third link, said third link being 



4. 
pivotally secured at one of its ends to the other of 
said toe pieces, and means including a resilient 
heel strap connecting the other one of the ends of 
said second link and the other one of the ends 
of said third link for holding a boot in place be 
tween said toe pieces, means for releasably latch 
ing said first mentioned linkin said forward posi 
tion whereby said first mentioned link may be 
employed to adjust said heel strap in Securing 
a boot in said harness, and means for latching 
at least one of said second and third links in a 
position downwardly of its normal position to 
provide an increased downward component of 
the pull exerted by said heel strap on a boot in 
said harness. 

5. In combination, a boot and a harness for 
Securing a ski on Said boot, said harneSS COm 
prising a pair of upwardly extending toe pieces, 
means for securing said toe pieces rigidly to a 
ski, at least one of said toe pieces having a 
straight portion of substantial length arranged 
to be secured parallel to the longitudinal axis 
of the ski, said boot having a sole provided with 
a straight side portion adapted to extend parallel 
to the longitudinal axis of the ski in engagement 
with said one of said toe pieces, means for hold 
ing said boot Sole for pivotal movement about 
the end of the toe thereof on a horizontal axis 
at right angles to the longitudinal axis of the ski, 
said holding means and Said toe pieces cooper 
atting to hold said ski against lateral movement 
On Said boot and to guide angular movement of 
said boot about the end of the toe of said sole, 
said toe pieces having Substantial vertical height 
and constituting the sole effective means for re 
straining the boot against lateral rotational 
movement with respect to the ski, the inner up 
right sides of said toe pieces being free from ob 
structions whereby said boot may swing freely 
angularly toward and away from the ski about 
a transverse axis adjacent the front ends of said 
toe pieces. 

6. In combination, a boot and a harness for 
Securing a ski on said boot, said harness coin 
prising a pair of upright toe pieces, means for 
Securing said toe pieces rigidly to a ski, at least 
One of Said toe pieces having a substantial por 
tion arranged to be secured parallel to the lon 
gitudinal axis of the ski, said boot having a sole 
provided with a straight side portion adapted to 
engage one of said toe pieces and a straight front 
end portion at right angles thereto, said por 
tions of Said sole and said toe pieces cooperating 
to hold Said ski against lateral movement on said 
boot and to guide angular movement of said boot 
about a horizontal axis transverse to said ski, 
said boot being slidable longitudinally of said 
ski into and out of its position between said toe 
pieces, and means for limiting the forward move 
ment of Said boot between said toe pieces and 
for maintaining said boot in position between said 
toe pieces, the inner upright sides of said toe 
pieces being free from obstructions whereby said 
boot may Swing freely angularly toward and away 
from the ski about a transverse axis adjacent the 
front ends of said toe pieces. 

7. In combination, a boot and a harness for 
Securing a ski on Said boot, said harness com 
prising a pair of toe pieces, means for securing 
Said toe pieces rigidly to a ski and substantially 
parallel to the longitudinal axis thereof, the 
length of each of said toe pieces being of the or 
der of one-third to one-half the length of said 
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stantially parallel sides adapted to engage Said 
toe pieces, means for retaining the Sole of Said 
boot in position between said toe pieces and for 
affording pivotal movement of said boot about 
the toe thereof on a horizontal axis transverse to 
said ski, said toe pieces and said straight sides 
of said boot sole cooperating to prevent trans 
verse movement of said ski with respect to said 
boot, said toe pieces having Substantial vertical 
height and constituting the sole effective means 
for restraining the boot against lateral rotational 
movement with respect to the Ski. 

8. In combination, a boot and a harness for 
Securing a ski on said boot, said harness com 
prising a pair of toe pieces, means for securing 
said toe pieces rigidly to a ski and substantially 
parallel to the longitudinal axis thereof, the 
length of each of Said toe pieces being of the 
Order of One-third to one-half the length of said 
boot, the Sole of said boot having straight sub 
stantially parallel sides adapted to engage said 
toe pieces and to prevent transverse relative 
movement between said boot and said ski, means 
for limiting forward movement of said boot be 
tween Said toe pieces, resilient means for holding 
Said boot in position between said toe pieces, the 
front end of the sole of said boot being straight 
and extending substantially at right angles to 
the Straight sides of said sole, said toe pieces and 
Said front end and sides of said sole cooperating 
to guide pivotal movement of said boot between 
Said toe pieces and about the front edge of said 
Sole. 

9. In combination, a boot and a harness for 
Securing a ski on said boot, said harness com 
prising a pair of toe pieces, means for securing 
Said toe pieces rigidly to a ski and substantially 
parallel to the longitudinal axis thereof, the length 
of each of Said toe pieces being of the order of 
one-third to one-half the length of said boot, 
the Sole of Said boot having straight substan 
tially parallel sides adapted to engage said toe 
pieces, resilient means for retaining the sole of 
Said boot in position between said toe pieces and 
for affording pivotal movement of said boot about 
the toe thereof on a horizontal axis transverse to 
Said ski, Said toe pieces and said straight sides 
of Said boot Sole cooperating to prevent transverse 
movement of said ski with respect to said boot, 
and a take-up device associated with said resili 
ent means for affording ready attachment and 
release of Said boot and said harness, said toe 
pieces having substantial vertical height and con 
Stituting the sole effective means for restraining 
the boot against lateral rotational movement with 
respect to the ski. 

10. In combination, a boot and a harness for 
Securing a ski on said boot, said harness com 
prising a pair of metal toe pieces, means for 
Securing Said toe pieces rigidly to a ski and sub 
stantially parallel to the longitudinal axis thereof, 
the length of each of said toe pieces being of 
the Order of one-third to one-half the length of 
Said boot, the Sole of said boot having straight 
Substantially parallel sides adapted to engage 
Said toe pieces and to prevent relative transverse 
movement of Said boot and said sole, means in 
cluding stops formed on said toe pieces for limit 
ing the forward movement of said boot there 
between and for preventing direct upward move 
ment of the toe of said boot between said toe 
pieces, resilient means for maintaining said sole 
in place against said stops between said toe pieces, 

boot, the Sole of Said boot having straight Sub- 75 the front end of the sole of said boot being 
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straight and extending Substantially at right 
angles to the straight sides of said Sole, said toe 
pieces and the straight sides and front end of 
said sole cooperating to guide pivotal movement 
of said boot between said toe pieces and about 
the front end of said Sole. 

11. A harness for Securing a ski on a boot 
having a square-toed sole, said harness compris 
ing a pair of toe pieces of substantial vertical 
height, means for securing said toe pieces rigidly 
to a ski and Substantially parallel to the longi 
tudinal axis thereof, the length of each of said 
toe pieces being of the order of one-third to one 
half the length of the boot to be used therewith, 

O 

S 
and means including a stop on at least one of 
said toe pieces and a resilient heel strap for re 
taining the sole of the boot in position between 
said toe pieces, said toe pieces having flat inner 
faces and affording free Swinging movement of 
the sole of the boot therebetween angularly to 
ward and away from the ski about a transverse 
axis adjacent said stop, said toe pieces and Said 
stop being arranged to cooperate with the Sole 
of the boot to prevent lateral rotational move 
ment of the boot on the ski in all normal posi 
tions of the boot in the harness. 

JOHN S. SUMMERHAYES. 

  


