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9 Claims. (CL 100—38)

The present invention relates to new unprovements in
apparatus for strapping wooden poles, béams, and the
like, and particularly railroad ties by means of steel bands
or straps

It is the principal ob]ect of the present inveéntion to
provide a strapplnc apparatus of the general type which,
however, is so devised and’ rmproved as to be operated and
mampulated much more easily and safely than previous
apparatus.

The apparatus according to. the present invention is
therefore based upon an apparatus of a known type for
strapping wooden poles, beams, and the hke, and particu-
larly railroad ties which engages and grips the obJect to
be strapped from below and along two sides and is pro-
vided with means for eompressmg the tie and applying
a steel strap thereon and securing thé same under ten-
sion. _ Such apparatus further mcludes or is used in com=
bination with a feed track for passmg railroad ties or
similar objects to the apparatus and extending in a direc-
tion transvérse to the direction of the ties whrle being
wotked upon by the apparatus. Such feed track may be
¢ither Iével or inclined at both sides of the apparatus,
and, if desired, it may be provrded with a roller surface.
It shounld have a width so that one or both ends of the
tie will projéct freely ovér its sides and may thus be
worked upon by the apparatus

In order to overcome the disadvantages of the Known
apparatus and machines of this type, the present inven-
tion provides a mechanism for raising and lowering not
the tie itself with réspect to the stationary level of ths strap-
prno apparatus s was done in the operation of the pre-
vious machings, but the strappmg anparatus with respect
to the stationary lévél of the feed track. The feed track
therefore does not havé fo have a central gap through
which the tie is lowered into the machine, but it may
consist of a continuous flat suiface like that of a table
top. If omly a single strapping machine according to
the invéntion is provided for strappm0 both ends of the
ties, the invention further proposes to use a turntable
or the like which permits a tie to be réversed in position
after ong end thereof has béen strapped so that the other
end will then be in theé Proper position relative to the
machine in order to be strapped thereby .

The carridge of éach strapping apparatus is preferably
provided with thrée wheels with prelmatic or solid rub-
ber tires, one of which i§ pivotably mounted about a ver-
tical axis. Each strapping machine is preferably also pro-
V1ded with & yoke-hke bar for pulIrno it behind a truck
ot the lik¢ and for manipul ating it into the proper posr-
tion for its opération. This bar preferably also has one
or more prongs or theé like on its lower side so that, when
the front end of the bar is lowered to the ground these
prongs may be presséd into the ground so as o anchor
the miachine to stich position.

Further objects, features and advantages of the Dpres-
ent invention will appear from thé followrng detarled
descrrptron thereof, particularly when read with réference
to the accompanying diagr ammauca‘ drawmgs in whrch—

FiG. 1 shows a side view of the fiéw apparatus con-
srstrng of two mobrle strapprrg machings and a fééd frack
on which one ti¢ is shown in the position béfore one of

tI.e stra‘opmg mackhineés is elevated to carry out the strap-
pifig operatio;
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FIG. 2.shows-a front view of the apparatus according
to FIG. 1 with on¢ strapping madching in' the sanie posi-
tion as illustrated in- FIG. I and the other s‘tr’appiugr_ﬁa-‘
chiiie in the elevated position duritig the strapping oper-
ation; )

FIG. 3 shows a side view simildr to FIG. 1 but of the
other strapping machinic and such machine i the ¢levated
position during the strapping operation; .

FIG. 4 shows a side view of a strappi'n'g' machine on
a slightly larger scale and partly in cross section;

FIG. 5 shows 4 front view of a modified dpparatas of
the 1nventron,

FIG. 6 is a side viéw of the apparatus of FIG. 5; ‘

FIG. 7 is a side view ilfustrating 4 part of the strapping
machiné on a larger scale, and

FIG. 8 is a plan view of the part shown it FIG. 7.

Referring to the drawrngs each strappmc machine
consists of a- mobilé carriage 1 which is supported on
wheels, preferablj with pneumatic tires and carries a
cyhnder 3 which is closed at its lower end: and has a
cylmderhke piston_ 4 vertically slidable therein. Piston
4 1§ rigidly secured fo 4 U-shaped frame 5, the two arms
of which extend in the upward direction. The two side
walls of frame 5 support and guide slide members 6
and 7 which aré movable horrzontally along frame 5 By
means of prstons 10 and n Whrch are shdable in cyhn—
slidé member 6 and 7 has a tension element for example,
& rollér c¢hain 14 or 18, secured. to its outer end 12 or
13, respectively. Each chain is curved near ifs lower
end about an angle of 90°, for ¢xample, by means- of
a rollér 16, and then placed under tension.. Accordmg
6 the preferred embodiment of the invention, as showit
in thé drawings, this may be attained by connecting the
lower énd 17 of €ach chain 14 and 15 fo. the outer end
of a piston rod 18, the piston 19 of which is slidable in
the cylinder chamber 22 of a pair of cylinders 20 and
21 mounted on frame §. By supplying a certain adjusted
préssure to cylinders 2@ and 21, chains 14 and i35 will
always be under the same tension even though pistons 19
therein mrght shift within the cylinders.-

Although in the parficular’ embodiment as illustrated
in the drawings, the feed track 23 is shown as being
level, it may also be inclined. It rnay also. be provided
with rollérs so that the héavy fies may be moré easily
shifted along the track. Suitable rémovable stops or thé
like mdy also b8 provided for locating: the tie to be
strapped in the proper position relative to the machine.

If two strapping machines are available and a tie 24
is to be §trapped therein, the tie is first moved along
feed track 23 umtil its ends 25 and 26 come to rest at
a point above ard between the lowered slide’ members
6 and 7 on frame 5 and in such a position that both
ends of the ti¢ éxtend far enough beyond the vertical
longitudinal plané of each machine so that they will be
properly strapped in the- subsequent operation. Steel
straps 27 and 28 are then placéd upon the upper surfaces
of slide members 6 and 7 of both machines, whereupon
frames 5 of boih machires are elevated by suitable con-
trol means, not shown, whereby chamber 29 of the ele-
Vating cyhnder 3 of each machine is supphed with com-
Ppressed air or another pressure medium. By such eleva-
tion of frames 5, slide members 6 and 7 merely bend
Straps 27 and 28 upwardly along the sides of the tie to
the posrtron shown in FIG. 3.

In previous strapplno miachines such upward beudm0
of the strap ends was produced by the weight of the tie
and ‘oy lowefing the enfire tie from the level of the feed
track to thé level of ‘the statronary frame and between
the slidé members, Smce the workers operating the ‘ma-
Chirde usually guide the sfeel straps by hand durmg the
b’lmdrng mavément, thefé Was previously always a con-



3,021,781

3

siderable danger that during such lowering movement,
the worker’s hands might be caught between the tie and
strap or the strap and the slide members and might
be seriously injured.

Since in the strapping machine according to the inven-
tion the ties remain during the entire strapping operation
at their feeding level, and frame 5 together with slide
members 6 and 7 are elevated to the level of the ties
rather than that the ties are suddenly dropped to the
level of the frames, the danger that the hands even of a
careless worker might be injured during the strapping
operation is almost completely avoided.

At the end of the elevating operation of the machine,
the two ends of the tie rest upon a pair of plates 3¢ and
31, as shown particularly in FIG. 4 which are preferably
movable relative to each other during the following oper-
ation by projecting stops 3% on chains 14 and 15 to in-
sure that the outer ends of these plates will not project
beyond the side walls of the tie. Resilient means 30a,
31a may be interposed betweenm plates 38 and 31, as
shown in FIGS. 7 and 8, to return them to their extended
position. Cylinders 8 and 9 of each machine are then
supplied with compressed air or another pressure medium
so that slide members 6 and 7 will move toward each
other until chains 4 and 13 are in tight engagement
with the upwardly bent portions of strap 27 or 28 and
then fold the free ends of the strap over, press them flatly
against the upper surface of the tie, and at the same time
firmly compress the tie itself. After the two ends of
each strap 27 and 28 have then been tightly and firmly
secured to each other, frames 5 are lowered so that the
fully strapped tie may be moved away and a new tie
be placed in the proper position as shown in FIG. 1 for
the next strapping operation.

The strapping machines according to the invention are
preferably provided with a yoke-like member 32 which
is provided with one or more prongs 33 or similar means
at the lower side. Member 32 serves as a wagon pole
for pulling the machine or attaching it to a truck or the
like, and it also serves as an anchor of the machine when
prongs 33 are pressed into the ground. In order to in-
sure a firmer locking engagement of member 32 with
the ground the front end portion thereof is preferably
bent at an angle relative to the rear portion as shown
in FIGS. 1 and 3, or the two portions'may be pivotally
connected to each other, as shown in FIG. 4, so that the
front portion may be placed flatly on the ground. For
moving the machine and for setting it up in any suitable
position, the carriage thereof is movable on a pair of
wheels 34 and 35 of the same size and 2 smaller pivotable
front wheel 36.

The operation of the hydraulic means of each machine
for raising and lowering frame 5 and also for shifting
the slide members 6 and 7 toward or away from each
other is preferably controlled by a single foot lever 37
and 38, respectively,

Each foot lever operates a walve (not shown), the
valves respectively controlling the flow of an operating
liquid into and out of cylinders 20, 21, and chamber 28
of cylinder 3, respectively,

Although in the previous description it was assumed
that the strapping operation on the two ends of a tie is
carried out by two separate machines, this may also
very easily be done with only one machine according to
the invention. Since the ties rest on a flat smooth sur-
face, for example, a table top, they may be turned around
thereon relatively easily so as first to present one end to
the machine and then the other to be strapped thereby.
As shown in FIGS. 5 and 6, reversal of each tie relative
to the machine may be further facilitated by providing
the feed track with a turntable 49, the pivot y of which
is located in line with the proper clamping position of
the machine. The upper surface of such turntable is
preferably made flush with the upper surface of the adja-
cent parts of the feed track, and it is preferably also
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provided with removable stops. 41 so that the tie to be
strapped only has to be pushed against such stops to
insure that it will be in the proper position relative to
the machine. Then, after one end of the tie has been
strapped and frame 35 of the machine has again been
lowered to its inoperative levels below that of the turn-
table the latter is furned about an angle of 180° about
its pivot y to reverse the tie relative to the machine so
that the other end of the tie may then be strapped.

Afer a pile of ties has thus been strapped at both ends,
the strapping machine or machines, as well as the feed
track, may then be wheeled to another pile of ties and be
set up there and secured in a fixed position, whereupon
these ties may also be strapped. The mobility of the
entire apparatus may be further improved if the feed track
23 is likewise designed so as to be easily moved, for
example, by being made of several parts which can be
easily assembled or taken apart.

Although our invention has been illustrated and de-
scribed with reference to the preferred embodiments
thereof, we wish to have it understood that it is in no
way limited to the details of such embodiments, but is
capable of numerous modifications within the scope of
the appended claims.

Having thus fully disclosed our invention, what we
claim is: ' '

1. In a strapping apparatus for strapping an article
having a plurality of face portions, in combination, a
stationary support for holding the article to be strapped
in a fixed position; a bending assembly including a sup-
port member; means for moving said bending assembly
toward and away from a position in which said support
member abuttingly engages a first face portion of said
article held by said support; a bending member mounted
on said bending assembly for movement therewith and
having a flexible portion moving with said bending mem-
ber in a path adjacently spaced from and extending along
a second face portion of said article adjacent said first
face portion when said assembly is moved by said means;
and means for moving said bending member relative to
said bending assembly in a direction transverse to said
path for movement along a third face portion of said
article adjacent said second face portion, when said bend-
ing assembly is in said position thereof, whereby a strap
interposed between said first face portion and said sup-
port member and projecting into said path will be clamped
between said support member and said first face portion
and will be bent along said second face portion during
movement of said assembly toward said position thereof,
and will be bent by a part of said flexible portion along
said third face portion during said movement of said
bending member relative to said assembly.

2. In a strapping apparatus for strapping an article

‘having a plurality of face portions sequentially arranged

along the circumference of the article at substantially
right angles to one another, in combination, a stationary
support for holding the article to be strapped in a fixed
position; a bending assembly including a support member;
means for moving said bending assembly toward and
away from a position in which said support member
abuttingly engages a first face portion of said article held
by said support; a bending member mounted onr said
bending assembly for movement therewith and having a
flexible portion moving with said bending member in a
path adjacently spaced from and extending along a sec-
ond face portion of said article adjacent said first face
portion when said assembly is moved by said means; and
means for moving said bending member relative to said
bending - assembly in a direction substantially perpen-
dicular to said path for movement along a third face
portion of said article adjacent said second face portion,
when said bending assembly is in said position thereof,
whereby a strap interposed betwesn said first face portion
and said support member and projecting into said path
will be clamped between said support member and said
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ible’ portlon along sald t‘“urd face portlon durmg sald
movemert of sdid binding member relativé’ to' said as-
sembly, . . _

3 In a strappmg apparaLuS' for s‘uappml7 an artlcle

palr of face pomons of sald artlcle held by sald’suppmv o
a bendmo member mounted on said bendmg assembly
for movement theréwitl' and havmg a flexible yxeldmgly
tensioned portion moving with said bending member ifi
a path adjacenily spaced from and .extending 'along an-
other face portion of said article adjacent id first face
portion when said assembly is moved by said means; and
medns_for moving said bending. member relative to said
bending assembly in a direction transverse to, said. path
for Jmcvement alo*lg a_second face pOI‘tIO‘l of saxd pair
of face portions of sald altwle adjacent said other face
portion, when said bending assembly is in said position
thereof; whereby a strap interposed between said first face
portion and said support member and projecting into said
path will be clamped between said support member and
said first face portion and will be bent along said other
face portion during movement of said assembly toward
said position thereof, and will be bent by a part of said
flexible portion along said second face portion during
said movement of said bending member relative to said
assembly.

4. In a strapping apparatus for strapping an article hav-
ing a plurality of face portions, in combination, a station-
ary support for holding the article to be strapped in a
fixed position; a bending assembly including a support
member; means for moving said bending assembly toward
and away from =a position in which said support mem-
ber abuttingly engages a first face portion of said article
held by said supports; two rigid bending members mounted
on said bending assembly for movement therewith in re-
spective paths adjacently spaced from and extending along
respective second face portions of said -article adjacent
opposite sides of said first face portion when said assembly
is moved by said means; a pair of flexible yieldingly ten-
sioned members secured to said bending members and
moving with the same along said second face portions,
respectively; and means for moving said bending mem-
bers with said flexible members relative to said bending
assembly in a direction transverse to said respective paths
thereof for movement toward one another along a third
face portion of said article opposite said first face portion,
when said bending assembly is in said position thereof,
whereby a strap interposed between said first face por-
tion and said support member and projecting into said
paths will be clamped between said support member and
said first face portion and will be bent along said second
face portions adjacent said first face portion during move-
ment of said assembly toward said position thereof, and
will be bent by parts of said flexible members along said
third face portion opposite said first face portion
during said movement of said bending members relative
o said assembly.

5. In a strapping apparatus for strapping an article, in
combination, stationary supporting means for the article;
a bending assembly mounted for movement toward the
article supported by said supporting means, said bending
assembly having a pair of spaced rigid bending portions
moving in one direction along and closely adjacent to a
pair of faces, respectively, of the article during move-
ment of said assembly for bending a strap located between
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¢e” of thv article for bendmg portlons of
tl‘e other face of the/ artlcle after move-

means' “£6F Roving said bendmg assembly ﬁrst towaxd t‘le
art1 e and for thén' moving said bendmg por‘uons and re-
¢ g g vaid g assénbly i suid’ tr'msw7e1 s
divection’ whersby the' strap’ is tightly placed about the
arucle

6’ Ina strappmg dpparatus for strappm«r an’ article; in
combmanon, statlonary supportmg mieans’ for the article;
4 Pending assembly mounted for movement: toward: the
article supported by said supportmg means;-sdid bendmg
assembly havmg Y paxr of spaced rigid bending portions
moving in’ one digection slong and-closely adjacent to” a
pair of faces reapectlvely, of the articlé during movemernit
of said assembiy for ‘bending a strap’located betwesn said
bendmg dssembly dnd the article along said piir of faces
dmng fibveritent 6f sxid assembly, and a pair of fléxible
ing portions serured to said bendm portlons, re-
ely, meang fof yleldably tensioning said flexible
pbrtlons said bending portxons with said flexible
fefaining portions being movable toward eich other in
a direction transverse to said one direction sc that parts
of said flexible retaining portions are pressed against said
pair of first mentioned faces for pressing portions of
the strap againsi the same and then are pressed against
another face of the article for bending and pressing por-
tions of said strap along the other face of the article
after movement of said assembly in said one direction;
and moving means for moving said bending assembly
first toward the article and for then moving said bending
portions and flexible retaining portions of said bending
assembly in said transverse direction whereby the strap is
tightly placed about the article.

7. In a strapping apparatus for strapping an article, in
combination, stationary supporting means for the article;
a bending assembly mounted for movement toward the
article supported by said supporting means, said bending
assembly having a pair of spaced rigid bending portions
moving in one direction along and closely adjacent to a
pair of faces, respectively, of the article during movement
of said assembly for bending a strap located between
said bending assembly and the article along said pair of
faces during movement of said assembly, and a pair of
flexible retaining chains secured to said bending portions,
respectively, means for yieldably tensioning said flexible
retaining chains, said bending portions with said flexible
retaining chains being movable toward each other in a
direction transverse to said one direction so that parts of
said flexible retaining chains are pressed against said
pair of first mentioned faces for pressing portions of the
strap against the same and then are pressed against an-
other face of the article for bending and pressing portions
of said strap along the other face of the article after
movement of said assembly in said one direction; and
moving means for moving said bending assembly first to-
ward the article and for then moving said bending por-
tions and flexible retaining chains of said bending as-
sembly in said transverse direction whereby the strap is
tightly placed about the article.

8. In a strapping apparatus for strapping an article, in
combination, a stationary support for supporting the ar-
ticle to be strapped in a fixed position; a supporting means
adjacent said stationary support and movable relative
to the same and to the article between a supporting posi-
tion for supporting the article and an inoperative position;
a bending member having a bending portion and a yield-
ingly tensioned flexible portion and being mounted on
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said movable supporting means for movement thereon
in a direction transverse to the direction of movement of
said supporting means so that said bending portion moves
along one face of the article during movement . of said
supporting means, and along another face adjacent said
one face during movement of said bending member rela-
tive to said supporting means so that said flexible portion
abuts said one face and said other face of the article; and
actuating means for actuating said movement of said
movable support means relative to the article and for
actuating said transverse movement of said bending por-
tion relative to said movable supporting means so that a
strap interposed between said flexible portion of said
bending member and the article will first be bent upon
said one face of the article during movement of said
bending member with said supporting means and then
bent by said flexible portion upon said other face during
movement of said bending member relative to said sup-
porting means.

9. In a strapping apparatus for strapping an article, in
combination, a turnable support for supporting the article
to be strapped for movement in a plane between two
fixed positions; a sopporting means adjacent said turnable
support and movable relative to the same and to the
article and transverse to said plane between a supporting
position for supporting the article in any one of said fixed
positions and an incperative position; a bending member
having a bending portion and a yieldingly tensioned
flexible portion and being mounted on said movable sup-
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porting means for movement thereon in a direction trans-
verse to the direction of movement of said supporting
means so that said bending portion moves along one face
of the article during movement of said supporting means,
and along another face adjacent said one face during
movement of said bending member relative to said sup-
porting means so that said flexible portion abuts said one
face and said other face of the article; and actuating
means for actuating said movement of said movable sup-
port means relative to the article and for actuating said
transverse movement of said bending portion relative to
said movable supporting means so that a strap interposed
between said flexible portion of said bending member and
the article in any one of said fixed positions will first be
bent upon said one face of the article during movement
of said bending member with said supporting means and
then bent by said flexible portion upon said other face
during movement of said bending member relative to
said supporting means.
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