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[57] ABSTRACT

A tamping tool head for mounting to an end of a
tamping tool drive shaft having a conically and down-
wardly tapering end. The tool head comprises a pair of
fork arms connected to a center attachment portion
having a conically and downwardly tapering hole. This
hole is adapted to receive the tapering end of the drive
shaft and locking means are provided to lock the at-
tachment porftion to the tapering end. The tapering
surfaces defining the hole are shaped to bear against
the tapering surfaces of the end of the drive shaft
when the head is mounted to the end.

_6 Claims, 4 Drawing Figures
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TAMPING TOOL HEAD
 This invention relates to tamping tools for railroad
beds and in particular to tamping tool heads.

BACKGROUND OF THE INVENTION

Power equipment for consolidating the ballast of a
railway track under the ties thereof is well known in the
industry and has been used for many years. One em-
bodiment of this equipment uses rapidly vibrating
tamping forks which can be lowered into the roadbed
to compact the ballast. It is known for example to use
a tamping fork with a pair of downwardly extending
spaced apart arms, each arm having a small plate at its
bottom end which assists in the tamping process. Ex-
tending above, centrally and longitudinally of this pair
of arms is a drive shaft which is pivotally mounted in a
housing. The pair of arms is rigidly attached to the bot-
tom of this shaft and the top of the shaft is rigidly con-
nected to a short rocker arm. The rocker arm is pivot-
ally connected to a somewhat longer connecting rod
which is in its turn conventionally connected to an ec-
centric of a crank shaft. The crank shaft is connected
to an electric motor (for example) which revolves at
high speed causing the aforementioned drive shaft to
rock clockwise and counterclockwise at high speed and
at low amplitude. This motion is imparted to the fork
arms whereby a high frequency low amplitude tamping
vibration is set up in the fork arms.

The present invention is directed to an improvement
in these fork arms themselves and in particular the
means for connecting the arms to the bottom of the
drive shaft. In the past, each fork arm has been con-
nected to one arm of a separate connecting member
having two, generally horizontally-extending, connect-
ing arms. These connecting arms extend outwardly
from a central portion having a hole therein to receive
the bottom end of the drive shaft which is rigidly fas-
tened in this hole. Each fork arm was formed with a
threaded upper portion which was inserted from the
bottom through a further hole formed in each connect-
ing arm so that the upper end of the threaded portion
protruded from the top end of the hole. A nut or two
was then threaded onto this upper end to secure the
fork arm to the connecting member. Such fork arms
and connecting members are for example shown in
British Patent 1,008,785 dated July 2, 1969.

The tamping arms of course tend to wear out fairly
quickly, at least relative to the rest of the tamping ma-
chine and therefore must be replaced from time to
time. Sometimes this replacement must be done at the
location where the machine is working, particularly if
one of the arms should break as sometime occurs, and
in such cases the best equipment might not be available
to the operator of the machine to change the fork arms.
It will also be appreciated that time wasted in replacing
the fork arms is valuable time because tamping ma-
chines are generally expensive and operators’ wages
are increasing all the time. The railroad industry is of
course constantly seeking ways of avoiding or lessening
the “down” time of such equipment.

Another problem encountered by the industry in
connection with tamping heads and the means for vi-
brating these heads is the fact that the various seals for
the drive shafts wear out from time to time due to the
vibrations in such equipment and natural wear and
tear. In order to replace these seals, the tamping forks
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must often be removed and this takes time and may be
difficult with present equipment.

Accordingly it is an object of the present invention to
provide a tamping took head which can be quickly and
easily replaced when worn or broken.

It is a further object of the present invention to pro-
vide a tamping head having a pair of fork arms wherein
both arms carn be replaced by single, easy step using or-
dinary tools.

It is another object of the invention to provide a
tamping head which can be easily removed for replace-
ment of seals and other parts comprising the tamping
tool.

SUMMARY OF THE INVENTION

The tamping tool head according to one aspect of the
invention is mounted on an end of a tamping tool drive
shaft, the end having a conical, downward taper. The
tool head comprises a pair of fork arms connected to
a center attachment portion having a conically and
downwardly tapering hole. The center attachment por-
tion is formed integrally with the pair of fork arms. This
hole is adapted to receive the tapering end of the drive
shaft and locking means are provided to lock the at-
tachment portion to the tapering end. The tapering sur-
faces defining the hole are shaped to bear against the
tapering surfaces of the end of the drive shaft when the
head is mounted to the end.

The locking means is preferably a single bolt which
is threaded into a hole in the end of the shaft. Accord-
ing to another aspect of the invention, the tapering sur-
face of the hole in the attachment portion is split into
two surfaces by a recess extending about the circumfer-
ence of the hole at the vertical center thereof.

A preferred embodiment of the present invention will
now be described, by way of example, with reference

" to the accompanying drawings.
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BRIEF DESlCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a plan view partially in section of the con-
necting rod, rocker arm, and associated housing there-
for for vibrating the temping tool heads of the present
invention taken on the section line I—I of FIG. 2;

FIG. 2 is a cross-sectional elevation of a tamping unit
taken on section line II—II of FIG. 1;

FIG. 3 is a perspective view of the tamping tool head
of the present invention; and

FIG. 4 is a sectional view taken along the line IV—IV
of FIG. 3 of one preferred embodiment of the tool
head.

DETAILED-DESCRIPTION OF PREFERRED
EMBODIMENT

The tamping unit is designated generally in the draw-
ings by the numeral 10 and the unit preferably has
means for vibrating two tamping heads 11 of the pres-
ent invention, only one of which is shown in FIG. 2.
The portions of the tamping machine not shown in the
drawings or described herein are well known in the art
and need not be described. The tamping tool head 11
has a pair of fork arms 12 connected to a center attach-
ment portion 13. The two tool heads 11 of the tamping
unit are arranged so as to be spaced apart from each
other on the housing 14 of the tamping unit. Extending
above, centrally, and longitudinally of each tool head
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11 is a drive shaft 15 which is mounted in the housing
14 in roller races 16.

The upper end of each drive shaft 15 is rigidly at-
tached to and surrounded by a collar 17 from which ex-
tends a bifurcated rocker arm 18. Each rocker arm 18
is pivotally connected to a connecting rod 19 which in
turn is conventionally connected to an eccentric of a
central crank shaft 20. The crank shaft is mounted in
the housing 14 in roller races 25 and ‘its pair of eccen-
trics 26 and 27 are of small throw and spaced apart
180°. The crank shaft 20 is connected though a cou-
pling 28 with the drive shaft 29 of an electric motor 30.

In operation the electric motor revolves at high speed
driving the crank shaft 20 which through the connect-
ing rods 19 and rocker arms 18 rocks the drive shafts
15 clockwise and counter-clockwise at high speed and
at low amplitude. This motion is imparted to the fork
arms 12 whereby a high frequency low amplitude tamp-
ing vibration is set up in the fork arms 12 which rock
clockwise and counter-clockwise with the drive shaft
15.

The drive shaft 15 is preferably lubricated with
grease or oil to prevent undue wear as it rotates rapidly
in its housing. Seals 50 are therefore preferably pro-
vided to contain this grease or oil. These seals tend to
wear out due to the vibrations of the tamping unit and
normal wear and tear and thus must be replaced from
time to time. In order to do this, the tool head 11 is nor-
mally removed.

The tamping tool head 11 of the present invention is
mounted to the bottom end 31 of the drive shaft 15,
this end having a conical and downward taper as can be
seen from the right side of FIG. 2 wherein the tool head
has been removed. The tapering end is provided with
a generally vertical keyway or groove 21 of rectangular
cross-section for a key used in mounting the tool head
11.

The preferred embodiment of the tool head 11 of the
present invention is best seen in FIG. 3 of the drawings.
The center attachment portion 13 has a conically and
downwardly tapering hole 32 which is shown in dotted
lines and is adapted to receive the tapering end 31 of
the drive shaft 15. The tapering serfaces defining the
hole 32 have the same taper as the end 31 of the drive
shaft and thus bear snuggly against the tapering sur-
faces of the end 31 when the tool head is mounted to
the end 31 of the drive shaft. The hole 32 has a keyway
or groove 22 of rectangular cross-section on one side
extending from the top to the bottom of the hole 32.
The groove is for a key used in mounting the tool head.

Locking means 33 are provided for locking or fasten-
ing the center attachment portion 13 to the tapering
end 31. Preferably, the locking means 33 includes a sin-
gle threaded bolt 34 and a washer 35 can also be em-
ployed if desired. In order to mount the tamping tool
head to the end 31 of the drive shaft then, the end 31
is merely inserted into the hole 32 as far as it will go and
then the. bolt 34 is inserted through the washer 35 and
screwed into a generally vertically oriented threaded
hole 40 formed in the bottom of the end 31.

In order to prevent the tool head from pivoting about
the center axis of end 31, the groove 21 in end 31 is
brought into alignment with groove 22 in the hole 32
so that the two are directly opposite each other. A key
(not shown) is then inserted into the hole formed by
the combined grooves to stop any pivotal movement of
the tool head. : :
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Preferably the tamping tool head is fitted with two
tamping plates 41, one plate being at the end of each
fork arm 12. These plates can have a rectangular shape
as shown and can be rigidly attached to the rear or
front surface of the fork arm 12.

The preferred embodiment of the tool head shown in
FIG. 3 is formed with generally L-shaped fork arms 12,
each consisting of a relatively long vertical portion 42
and a relatively short, generally horizontal portion 43.
The center attachment portion 13 has a circular hori-
zontal cross-section from top to bottom and its outer
surfaces are tapered in a manner similar to the walls
forming the hole 32. The center attachment portion 13
is formed integrally with the two fork arms 12 so that
it is not necessary to form each fork arm 12 with a
threaded portion or to attach each fork arm to the at-
tachment portion 13 by means of a nut or other type of
fastener.

The attachment means shown for connecting the tool
head 11 to the drive shaft 15 has considerable advan-
tages over the attachment means used in the prior art.
Besides those already discussed, it should be noted that
once the bolt 34 has been removed the tool head 11
will always slip easily off of the end 31 because the con-
tacting surfaces between the end 31 and the attach-
ment portion 13 have a downward taper. If the end 31
and hole 32 had no taper but were formed with parallel
sides, it is possible that the tool head 11 might become
jammed on the end 31 due to the vibrations of the ma-
chine or otherwise. Secondly, it will readily be recog-
nized that, as the contacting surfaces of the tool head
11 and end 31 become worn from use, neither the tool
head 11 nor the drive shaft 15 need necessarily be re-
placed (provided the rest of the tool head has not be-
come unduly worn). When this wearing action has
taken place and the attachment portion becomes loose
due to the wear, the end 31 need only be pushed fur-
ther into the hole 32 so that the slack between the at-
tachment portion 13 and énd 31 is removed and the
bolt 34 threaded further into the hole 40 so that it is
tight. )

An alternative form of hole 32 in the attachment por-
tion 13 is shown in FIG. 4 wherein the hole 32 still has
conically and downwardly tapering surfaces but the
center portion of the hole has a recess 45 extending
completely around the circumference of the hole. The
recess 45 has a substantially rectangular cross-section
and a width from top to bottom equal approximately to
half the over all height of the hole 32. Thus, with this
tool head, the end 31 of the shaft bears against the at-
tachment portion 13 only in the top section and in the
bottom section of the hole 32. This type of hole is ad-
vantageous in that it prevents the shaft from contacting
only a small center portion of the surfaces of the hole
32 either because of the way in which shaft end and
hole were originally machined or cast or because of the
wearing away of the contacting surfaces as the tool
head is used. In other words this arrangement ensures
that there will always be at least two spaced-apart con-
tacting surfaces of the tool head. This in turn will pre-
vent the tool head from rocking relative to the drive
shaft 15 as the machine is used. Such rocking of course
is undesirable as it may cause the tool head or drive
shaft to become worn out prematurely.

What I claim as my invention is:

1. A tamping tool head for mounting to an end of a
tamping tool drive shaft having a conically and down-
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wardly tapering end which tool head comprises a pair
of fork arms connected to a center attachment portion,
said center attachment portion being formed integrally
with said pair of fork arms, a hole having a conically
downwardly tapering surface in said center attachment
portion and adapted to receive the tapering end of said
drive shaft, and locking means for locking said attach-
ment portion to said tapering end, wherein the tapering
surface of said hole is shaped to bear against the taper-
ing surface of the end of said drive shaft when said head
is mounted to said end.

2. A tamping tool head according to claim 1 wherein
said locking means is a single bolt.

3. A tamping tool head according to claim 2 wherein
said tapering end of said drive shaft has a generally ver-
tically oriented threaded hole therein adapted to re-
ceive said single bolt.

4. A tamping tool head for mounting to an end of a
tamping tool drive shaft having a conically and down-
wardly tapering end which tool head comprises a pair
of fork arms connected to a center attachment portion,
a hole having a conically downwardly tapering surface
in said center attachment portion and adapted to re-
ceive the tapering end of said drive shaft, and locking
means for locking said attachment portion to said ta-
pering end, wherein the tapering surface of said hole is
shaped to bear against the tapering surface of the end
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of said drive shaft when said head is mounted to said
end and wherein said tapering surface of said hole is
split into two surfaces by a recess extending about the
circumference of said hole at the vertical center
thereof.

5. A tamping tool head according to claim 4 wherein
said recess has a width from top to bottom approxi-
mately one-half of the height of said hole.

6. A tamping tool head for mounting to an end of a
tamping tool drive shaft having a conically and down-
wardly tapering end which tool head comprises a pair
of fork arms connected to a center attachment portion,
said center attachment portion being formed integrally
with said pair of fork arms, a hole having a conically
downwardly tapering surface in said center attachment
portion and adapted to receive the tapering end of said
drive shaft, and locking means for locking said attach-
ment portion to said tapering end, and a keyway groove
formed in one side of said hole and extending generally
vertically therein, said groove being adapted to receive
a key when said tool head is mounted on said drive
shaft and thereby prevent said tool head from pivoting
about the center axis of said drive shaft, wherein the ta-
pering surface of said hole is shaped to bear against the
tapering surface of the end of said drive shaft when said

head is mounted to said end.
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