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SLED,
Applwat on filed ‘Angust 22, 1825, Serial No. 51,832.
My invention relates to 'inpmvemonts in - ftwisted by the application of the steering
ble by force.

sleds particularly of the type sieera
f luterally bending or flexing runners,
and also of the typo known as iolclmo sleds
in which the runners fold beneath the deck of
the gled, and my invention further relates to
mlplm ed processes in the manufacture of
il ble sieds generally and folding sleds par-
ticularly wher ob\ less space and time and cost
is reguired in the process of manufacturing
and ﬂ‘eld)\ less space is required in the stib-
sequent storage and slnpnmnt, and whereby
the parts employed in the manufacture may
be used interch: mfrelblv in both the folding
and non-folding type of sled, and whereby the
various parts employed are simplifiec as to
their structure and reduced in weight. "My
invention further relatesto 11111novements n
the form of the deck construction of sleds and
in the construction of the runners and the
cross-bars supporting the deck slats as well
as in the knees attached to the runners and
suppor ting the deck structure
Cne of the objects of my invention in one
aspect is to provide £ lding means for a sled
.‘w“lft‘!.’.l'aML with laterally bendmo runners of
sich a chavacter as will be sxmpie in opera-
tion, light in weight, conmmercially economi-
sl to mantfac ime, and to provide a folding
* \\m'(ﬂh wil 1 1)<;t m ter f(,re W1t’u the ef‘ﬁ-

ean

yneols h‘d n ”(‘7181.11 dem‘md
or io provide ohhnn means of
: 11 a fh‘n‘v tor that the iuldmtr device when
1 in folded or nen-tfolded position
‘noth( 1 the structure of the sled over
wehire generally used in the non-fold-
and further to provide a folding
ot \mh a character that the dmm,e

e Jocking means becoming loose and
out and away 1'mm the sled while
l'is in normal non-folded position and
tsteered is rendered impossible.
nl)w t of my invention is to pro-
n‘iﬁ a mldnw means of sucl a character that
when the sled is in normal non-folded posi-
tion and in use and being steered the steering
force when applied will be trapsmitted un-
diminished to the runners, bending them lat-
erally, and none of the force lost in twisting
the runners, the forward upwar d ends of the
vunners being secured in such a manner that
they cannot be pivoted and the lower section

Owing to the

Another object of my invention is to pro-
vide an improved deck construction applica-
ble to sleds with flexible runners either of the
{olding: or non-folding type. In the past it
has been the custom -of manufaclurers to
make the deck portion or seat flat.. Under
my invention the deck or seat.is made sub-
stantially concave thus conforming to the

shape and contour of the body of the user

1‘9{1101' he is in a sitting or reclining posi-
Lou. Since practically every surface part

of the buman body is substantially cylindri--

-al or convex in shape, such parts of the sled
as come in contact with the body of the user
should he made conecave to conform with the

shape of the body thus adding to the comfort
of the user of the sled by giving proper sup-
port
contact with the sled and adding to the safety
of the use of the sled since the body is less
likely to slip from a concave seat than from
a flat seat particularly when tl he sled is being
steered in a curved course.or is passing over
an unieven surdace or obstacles. By this con-
struction. the centerof gravity is kept low and
1t is posaible to maintain the low 1 racing lines
of the sled which type of sled is Ulewt]y in
demand, MM by notching. the ends ot the
cross-baig, the hand or side-rails are kept

low, thus mdur‘mg the height of the sled and
thus further maintaining a low center of
eravity,

A farther ()b]oc* of my concave deck con-
wetionds thereby to pmwd » space whereby
HJD Jmees of the sled may swing when folded
Leneath the deck of the sled, the outer cdge%

of the puter deck slats l)emg higher than the

middle deck slat.

A further object of my-invention is to. pro-
vide iv;w of runner of such a character as to
increase the amonnt of suriace space of the
runter that comes in-contact with the snow
or ice particularly of that portion thatis bent
orflexed laterally in-ovder to steer the sled.
fact that the forward ends of
runners . must necessarily. be hent upwardly
a lavge portion of the surface of the runner
mnhcnl.;]ly on packed snow never eones in
contact with the snow and owing to'the fact
that onlv the for ward part of the runners
hend to the maxitaum when the slad is being

to e\on parc of the body coming:in -
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steered it follows for the two reasons just
given that the length of the runner that is
curved and that actually comes in contact
with the snow in order to steer the sled is in
actual px actice very small and as a conse-
quence sleds of the flexible type and of the
meost nnpmv d-style to date have been more
or less inefficient :md dangerous because of
their limited steering range. The two prin-
cipal methods in use today in attaching the
forward ends of the rauners to the forward
end of the wper por L?nn of the u(‘} rag been
first to bend the end of the ruuner to a hovi-
zontal position and rivet to the top lzu f thie
sled, and second to form a goose heek on the
end of the runner wi l} a horizontal end rivet-
ed to the upper cross-har of the sled, neither
type of r‘mlahuciwn giving the maximum
amount of .s‘wmma surface to the runner for
the reagon that since the end of the runner is
viveted to the upper cross-bav of the sled by
vertical rived the runner must necessarily be
set back a considerable distance in opd der to
permit of this construction. The goose neck
constraction just described added materially
to the ;,t“ermo length of the sled but in my
Jn\*mtmn the wtwlm'\ length is very mate-
rially increased over the structures just de-
scribed, and under the structure of my inven-
tion the absolute maximum of efficiency in
this respect is obtained for a given length of
runner or a given length of slad.

I obtain the foregoing objects and vesults
of my invention by the mechanical means il-
Instrated in the accompanying drawing, in
which—

Figure 1 is a side elevation of my folding
sled steerablo by means of later 111*7 bending
runners; Figure 2, a top plan view of the
sled in normal fized and locked non-folding
pmm m; Figure 3, a plan view of the hottom

f the sled sl m-wiqn' the runners and knees in
a folded position against the bottom of the
deck of the'sled qu ‘e 4, 2 rear clevational
view of the sled with the runner s and kneesin
normal fixed and locked non-folded position ;
Figure 5, 2 rear elevational view, showing the
runners and knees in a folded po<1t1011 be-
nelth the deck of the sled; Figure 6 a side

tevational view of the n]a‘os “wher eby the

'lcuonq are secured to the up pper pertion of

the sled; Figure 7, a plan view of the said
plate; Twuv 8, a plan view of one of the
kneeés Pmplovod in the sled; Figure 9, 8 side
elevational view of the Lnee, Tigure 10, a rear
elevational view of the knee ; Figure 11. a s1(1e
clevational view of the forward end of one of
the runners and the rod of the upper portion
of the sled secured thereto with removable
bolt, and Figure 12, a side elevational view
of the forward end of one of the runners and
the rod of the upper portion of the sled se-
cured thereto with non-removable rivets;
Figure 13, is a side elevational view of the
cross-bar used in the deck construction of
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the sled; Figure 14, o top plan view of said
cross-har; Figure 15, a mde clevational view
of a fragmentary vear end of one rumner;
Fipure 16, atop ph n view of a ir'”nventdu
rear end of one of the runners.

Similar ﬁmuw s refer to similar parts
throughout the several views,
fgures 1, 2 and 3 the knees 19 and 20
are 1 ioidly att sehed attheir lower extremities
to the runner 84 and at their tops support re-
spectively the cross-rods 8 and 7 which in
turn support the deck of the sled. The cross-
bar 6 is not attached to a knee, and is em-
ploved mevely to strengthen the deck, The
knses 21 and 23 on the opposite side of the
sled are similarly employed. The 'md or

side rails 8 and 4 extend the length of the
deck zmd arg hLCLU(‘d to the cross-bars 5, 6
and 7 preferably h'v means of Iiwt‘s. The
vods 1 and 2 extend from the side rails 4 and

3to tho me:uﬂ ends of the dled, l‘omu piv-
oted at 51 aud 52 and 'u 15: and 15 to lm-mi‘
the forward top end of the sled to pivet at
thes P-\mm,,nn/iJnovelwt-\z‘mv as the runners
are flexed or bent when the sioom r foree is
applied on the lever 12, which is rigidly af-
tached to the }71u1{0 11 which are pivoted

and viveted at 54 and 55. The slats 8, 9 and
10 arenailed ¢ )ihefv]sn secured to the cross-
bars Gand T Llh, not to the cross-har 3, \“ni(l‘
is free to move beneath the forward om of
the slatq as the sled LJ steared, thg forw al'd
ends of the slats 8,9 and 10 J(‘HW‘” held in
fix ed relative pos Sition | by the cross-bar 56.

in “10‘[11’8 1, the rod 1 has a downwardly
turned end 18 which ig attached to the up-
“‘nﬂly turned end of runner 1} IW means
preferably of a rivet 16 and a bolt 1T which
pass through twe holes in the end of the rod
18 and {h“mmh Lh” holes opposm in the end
of the runner 45, the holt being held in posi-
tion by cotter pin 47 or other suitable means,
and removable wnd adjustable so as to ;mnm
of the - rylumf- of the runners on the rivet 16.
A bolt with a cotter pin may be employed 1 i
place of 11\"‘1 16 if k sived.” The purpose of
this device is to have the 1'11111)ow' 45 engaged
to the end of the 1‘01 1 'n two or more points
to prevent the twisting of the run: 101' when the
steering force 15 being ‘”mh(ﬂ for the purpose
of bending the runner laterally, and a fur-
ther ()b}:xci ig to pz'evont the pivoting of the
runner which would occur in the event that
only one vivet or boll were used to secure the
runner to the downwardly extended end of the
rod just degcribed.  The bolt 17 is removed
when it is desired fo fold the runners, thus
permitting the runner o prvot or hinge at 16,
which rivet or bolt is not intended to he re-
moved but may he removable. The positions,
however, may be reversed and the removable
bolt placed at 16 and the hinging or pivoting
of the runner effected at 17 by means of a
bolt or rivet not intended to be removed but
which may or may not be removable. Tests
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and experience have demonstrated that if
only one holt or rivet or other pivoting means
is nsed to attach the forward end of the Tun-
ner 45 to the 1ip 18 of the rod 1, when the sled
is in normal fixed non-folded position and is
being steered, a great part of the steering
force islost in twisting and pivoting the for-
ward end of the runner 45 and the entire
steering force, therefore, does mot go into

hending the runner laterally, very materially
decr 1g the steering radius and the effi-

r of the operation of the sled. When
ig attached to the lip 18 at two
points 16 and 17 or several points, the pivotal
wetion is destroyed and likewise the twist of
the rouner and the steering force instead of
being partially employed in twisting and piv-
oting the forward end of the runner is em-
ploved to the maximum in bending the runner
laterally. The same principle and construc-
tion is used in the opposite runner 35 and the
spposite rod 2. In folding the sled the cotter
nin 47 and the bolt 17 must be removed to

Clency

L4
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the cotter pin replaced in the hole of the bolt
thus providing a place for the cotter pin and
bolt while the sled is in either a folded or
non-folded pesition and making the holt and
cotter pin always aviilable when it iz desired
to adjust the sled from one position to an-
other.

In Figures1and 2 the rod 24 passes through
the Imees 19 and 20 and through the cross-bars
5 and 7. ‘The rod 24 is provided at one end
with a hook or other suitable means to pre-
vent its passing through the knee 19 or the
cioss-bar 5 while at the other end there is
employed a cotter pin 48 to prevent the rod
from slipping through the holes of the kuee
90 or the hole of the cross-bar 7, thus forming
an effective adjustable locking device for the
lknees which ave further secured to the cross-
bats 5 and 7 pivotally preferably by bolt or
a rivet 28 as shown in Figure 4, upon which
bolt or rivet the knee pivots for the purpose
of folding the knees and runners which is ef-
fected by removing the cotter pin 48 and by
withdrawing the rod 24 from the sled. A
similar rod 25 is employed on the opposite
side of the sled, the position of the two rods
when the sled is not folded being shown in
Figure 2, rod 25 being equipped with a cotter
pin 49 at one end and having a ook or other
menns at the other end to prevent the said
rod from siipping out of its position.

Figure 3 shows the sled with the runners 34
and 35 folded underneath the deck, the rods
24 and 25 then occupying the positions direct-
Iv beneath the slots between the side rails 3
and 4 respectively and the slats 8 and 10 re-
spectively and passing above the cross-hars
5. 6 and 7 and through holes in the folded
knees thus holding the runners and knees
in a folded position. Cotter pins 48 and 49

olt e veplaced in the hole of lip 18 and

nner 1o pivot at 16 whereupon the.

3

are then inserted in the holes in the ends of
the rods-24 and 25" :

Tt will be observed that the rods 24 and 25
are utilized after the sled is folded to hold
the sled securely in a’ folded position and
that tlie cotter pins 48 and 49 are reinserted
in the holes at the ends of the rods so that
all the movable parts ave thus given a place
and position in the folded sled so that they
may be immediately available when it is-de-
sired to readjust the sled to the normal-non-
folded position. : :

In Figure 4 the knee 20 is shown attached
to the cross-bar 7 by means preferably of a
rivet or bolt- 28 upon which the knee is-free to

sivot when desired being held in:fixed nor-.
e

mal upright position by the rod 24 and the cot-
ter pin 48, the rivet or bolt 28 passing beneath
the ‘cross-bar 7 and thence through a groove
in the plate 30 which is preferably secured
to the cross-bar 7 by means of the rivets 31,
32 and 33, and the rod 24 which likewise
passes through the knee and beneath the cross-
bar 7 and through a groove in the plate 30.
The rod 24 in like manner passes through the
letiee 19 - and” beneath “the - ¢rogs-bar b and
throuzh a groovein a plate similarto 30. The
constiuction on the opposite side of the sled
with respect to therod 25 as shown in Figures
92 and 8 ig similarto the construction employed
with respect to rod 24 ‘

Jn Figure 5 the knee 20 is shown folded
or piveted about the rivet or bolt 28 and be-
neath the deck of the sled, while the rod 24
is shown passing through a hole in the lip 27
of the. knee 20 -and above the cross-bar 7,
thence it passes through a lp of the knee 20
on the oppesite side of the cross-bar 7.” The
rod 24 then extends the length of the deck of

the sled passing through knee 19 Figure Land’

cross-bar 5in o manner similar to that de-
seribed with respect to knee 19 and eross-
bar 7. :

InFigure 6 is shown aside elevation of the

plate 20 with rivet ov bolt pivot 28, the rod-

24 and the grooves 36 and 37.0f the plate 30
through which pass the pivoting rivet orbolt
98 and the locking rod 24. The parts 31, 32
and 33 are fragmentary views of the rivets
which secure plate 30 to the cross-bar 7, simi-
Iar construction being -employed throughout
the sled for similar parts, it being observed
that the rivet 31, Figure 4 also secures the
side or hand-rail 4 to the cross-bar 7.

In Figure 7 is shown a plan view of the
plate 80, 36 and 88 being the grooves through
which pass the rivet or bolt 28 and the rod
94 Figure 4, 38, 39 -and 40 being the holes
through which pass the rivets 31, 32 and 33
Figure 4. ‘

In the means provided to secure the lip
18 to the forward upwardly bent end of the
runner 45 Figure 1 Thave shown the runner-so
that it may be pivoted or hinged upon the
aforesaid lip.. This is a construction: that
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may be used either in a folding or a non-
folding sled which may be medified by em-
ploving two non-removable rivets or remov-
able bolts, thus in a non-folding sled de-
stroying the tendency to twist the runners
when the steering force is applied for the pur-
pose of bending the runners Iaterally.

TFigures 11 and 12 show more particularly
the structure above described, with respect
to the two types cf sleds, namely folding and
non-folding, 1t being observed that the prin-
cipal parts are interchangeable.

In Figure 13 and Figure 14 showing re-
spectively. a side elevational and a top plan
view of the cross-bar censtruction as used in
assembiing the deck portion of the sled, 60,
61 and 62 arve to indicate the plurality of the
plane surfaces on the upper surface of the
cross-bar upon which rest the slats of the seat
of the sled whicli ave shown in Figures 4 and
5 in substantially concave construction. In
Figure 18 and Figure 14, 59 and 63 are notches
at the ends of the cross-bar upon which rest
the side hand-rails 4 and 5 more particularly
shown.in Figure 4.

Higure 15 isa side elevational view of a por-
tion of the rear end of one of the runners of
the sled showing the curved portion 66 and
Figure 16 is a top plan view of the same
runner showing the curved portion 67, the
runner as shown being rounded both vertical-
ly and herizontally in order to eliminate the
angles and sharp points that are usually left
at the end of the runners in sleds as generally
manufactured and used today.

In Figure 8, 27 and 42 are the vertical lips
of the knee construction used throughout in
the manufacture of the sled. These lips are
formed from a portion of the seat 41 of the
knee by bending the seat portion from a hori-
zontal to a vertical position. 45 is a perfo-
ration in the seat 41, designed to register with
the head of the rivet 68 as shown-in Figure 4.

In Figure 10, 41 is the seat of the knee
previously described, and 43 a hole through
which passes a pivoting rivet as previously
deseribed and 44 a hole through which passes
the fastening rod for bolt or rivet previously
deseribed, depending upon whether the knee
13 used to be folded or not, in the event that
the knee is used for the folding construction,
the bolt or rod passing through the hole 44
would be removable. When the removable
rod 1s used in the folding construction, there

1,711,017

is a tendency for the vertical lips to spread
when the weight is applied to the deck of the
sled or when theve is lateral pressure on the
runners. To overcome this bending or
spreading tendency, a strengthening web,
70, is employed to extend substantially par-
allel to the top edge of each lip and a strength-
ening web, 69, substantially parallel to the
side edge of the lip, and merging with the
strengthening web, 68, with which cach leg
ot the knee is provided, which combined
with the strengthening lip, 69, tends to pre-
vent the bending or breaking of any portion
of the knee. In Figure 9 is shown another
view of the knee, 42 and 27 being the verti-
ceal Tips, 41 the seat and 68 the strengthening
web of the leg.

I elaim:

1. In a sled; the combination of laterally
hending runners, cross bars and a deck, with
knees secured to the runners and pivotally se-
cured to the cross-hars of the deck of the sled,
a locking means consisting of a removable
horizontal vod extending through perfora-
tions in the knees and the cross-har structure
of the sled deck, and adjustable means to pre-
vent the said rod from slipping out of posi-
tion.

2. A sled embodying laterally bending run-
ners, lmees secured thereto, side rails, cross
bars secured to said rails, rods extending from
the side rails to the forward end of the sled,
and pivotally mounted at their front ends to
a cross member connecting said side rails.

3. A sled embodying Jaterally bending run-
ners, knees secured thereto, side rails, cross
bars secured to said rails, rods extending
from the side rails to the front end of the
sled, and pivotally mounted at their front
ends to a cross member connecting said side
rails, and means connecting one of said rods
with said cross member and removable to
permit of the folding of the sled.

4. In a sled, the combination of cross-hars
for supporting a deck, laterally-hendable
runners, knees pivoting the runners to the
cross bars, horizontal bars connected to the
deck and having depending lips which are
pivotally connected to ends of the sled run-
ners, and a longitudinally extended remov-
able rod cooperative with a multiplicity of
spaced-apart runner supports, for holding
the runners in a determined position.

WILLIAM HENRY ELFRETI.
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