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o 1 .

The invention -described in this application
relates to a paving machine and specifically to
such apparatus especially useful for compressing
paving material after the surface has been laid.

" Heretofore it has been usual to use & heavy
roller for the purpose of compressing paving ma-
terial. Reliance has heretofore been placed al-
most wholly upon the weight of the roller for
producing the desired efféct.” By reason of the
great weight of such rollers, considerable power
is necessary to ‘move the roller over the surface
to be compressed. 1 have devised a machine
-capable of being operated by a relatively low pow-
ered gasoline motor assisted by a relatively slight
physical effort on the part of the operator.. In
my improved machine compression of the pav-
ing material is accomplished by a jumping or
pounding  movement' of the contact element or
shoe so that the paving material is tamped into
place instead of being rolled into place by a rela-
tively heavy roller. While attempts have here-
tofore been made to devise such a maching, no
one has, so far as I am aware, devised'a machine
capable of efficient operation. - L

One: of the objects of my invention therefore
is the provision of -a paving machine of rela-
tively light-weight capable of being by a single
operator assisted by a relatively low powered

enginie.. - < T R

" A further object of my invention-is the 'pro-
~ vision of a practical paving machine -capahble of
compressing  paving material by a tamping or
pounding action. o

- A further object of my invention is the pro-
vision of means for operating such a tamping
device through the co-operation of a rotatably
mounted weight moving in an eccentric path and
g prime mover. . o
‘A ‘further object of my invention is'the pro-
vision of means for heating efficiently a contact
element of a tamping device through the exhaust
gases of a gasoline motor used to operate the
tamping device. o ] a

“A’'further object of my invention is to provide
improved means for easily moving such a device
to places at which it is desired to use it.

. One of the features of my invention is the pro-
vision of a rotatably mounted weight moving in
an eccentric path which is driven by a relatively
1ow. powered gasoline motor so that revolving of
the weight causes a jumping action of the ma=
chine and ‘causes the shoe of the machine to con-
tact, the pavement in a series of hops. or jumps
giving a’pouriding action. - R

* Abfrgher ‘feature of my invention is the ’ilésiéi‘ij b
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of the shoe so that the exhaust gases from the
gasoline motor pass efficiently into and through
the shoe and thus the shoe is heated efficiently
at the point at which it contacts with the paving
material.  'This heating aids in seting the ma-
terial by reason of the fact that the material is
heated at the same time that it is pounded into
place. : o S o
_ A further feature of my invention is the spe-
cific connection between the driving motor and
the eccentric weight. o

Further objects and-features of the invention
will be apparent from the subjoined specifica-
tion. and -claims when considered in connection
with the accompanying drawings- disclosing two
embodiments of my invention which are shown
and described solely for the purpose of illustra-
tion. ’

In the drawings:

-Fig. 1 is a view of-one embodiment mainly in
front elevation but having parts broken  away

“and parts shown in section; -
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Fig. 2 is a fragmentary view in section taken
substantially on the line 2—2 of Fig. 1;

Fig: 3 is a view in side elevation having parts
of the handle, part of the gasoline tank, and a
portion of one of the tires broken away; .

Fig. 4 is a view in side elevation of another
paving machine illustrating a different embodi-
ment of my invention; )

Fig.5 is a view in front elevation of the ma-
chine. of Fig. 4, parts having been broken away
and parts shown in section.in order to show fur-
ther details of construction; ‘ o

‘ Fig. 6 is a-view in bottom plan of the machine
shown in Figs. 4 and b; o o

Fig. 7 is a view in section of a fragment of the
device of Fig. 4, taken substantially on the line
1—1 of Fig. 6 but showing the fragment in up-
right position; ' L

'Fig. 8 is'a view in section of a fragment of the
device of Fig. 4, the section being taken on the
line 8—8 of Fig. 6 but Fig. 8 showing the frag-
ment in upright position; and :

Fig. 9 is a view in section of an alternative for
of device similar to that shown in Pigs. 4 to 8

- inclusive, but provided with means for. adjust-

50

ing the angle of the contact element. .

Referring in detail to the drawings and espe-
cially to Figs. 1 and 3, it may be seen that I have
shown a support or carriage frame generally des-
ignated 1. Supported on this carriage is ‘a’
gasoline motor 12 having a gasoline supply tank

13, a carburetor 14 and other necessary acces-
»sories, such-as a spark plug 15 and an exhaust




2,644,379

3

manifold 16. As may be now understood, this
gasoline motor and accessories may if desired
supply a large portion of the weight which is
required for the tamping action which I use to
compress the paving material. The frame (I
is carried and arranged to be rolled upon pneu-
matic wheels T and 18 connected to the carriage
{1 by means of an axle 2i, which is mounted in
suitable bearings such as 22 and 23, secured to
said carriage fl.

I provide means for tamping the paving ma- |

terial. This means includes a tamping device,

an eccentric weight and a prime mover coop-. :.

erating with the weight for operating the tamp-

ing device which will all be hereinafter described: -
A tamping member generally designated: as.24:

includes a shoe 25 and an upright standard 26.
The standard 26 supports a stub shaft 27.. The

stub shaft 27 is driven from the motor (2 and:-

while as suggested above the tamping member 24
and the standard 26 supports the shaft 21, it is
to be. clearly understood that the member 24 and
standard 26 are not driven or rotated by the
shaft. 27 but that the shaft 27 rotates freely with-
in a self aligning bearmg umt 28 which is car-
ried by the standard 26 As shown, the stub
shaft 21 has an eccentric weight.29 ‘formed in-
tegrally with it. “'The weight 29 during opers—
tion of. the paving machine is. contmuously ro-
tated by the motor 12.

The stub shaft 27, itself, is provided w1th grease
seals- 34 and 32. H"I“he stub. shaft 27 is driven
through. a ﬂex1ble couphng 33, such as a gear
driven by a chain from a. crank shaft 34 which is
in turn driven by the motor i2.

The opposite :

10

end. of the shaft 34 drives a, stub shaft 36 through -

a. chain counhng 35, the stub shaft 36 carrying
an eccentric welght 37 and corresponding sub-
stantially to the stub shaft 27, and the coupling

35 and weight 37 correspondmg substantially to

the’ couphng 33 and the weight 29, , Tespectively.

The stub shaft 86 is supported: from the carriage -

¢ through. a self aligning bearing unit (corre-
sponding to the bearing 28) positioned. within a
standard: 41.

The couplings 33 and 35, herein shown are of
the well. known type, in. whlch toothed sprockets
are carried by each shaft 384, 21 and 36, there
heing. a- sprocket; at each end of crank shaft 34.
Each of the sprockets has the same diameter and
each has the same number of teeth. The sprock~
et, ab the left end of crank shaft 34, as viewed.in
F1°' 1, and the sprocket. on shaft 36 form one
pair, while the sprocket at the right.end.of shaft
34. and. that. on shaft 21 form: another :pair. ~A

chain, similar to a bicycle chain, is wrapped com-

pletely about each pair of sprockets, each of the
pins of the chain resting between the next adja-
cent teeth. of a sprocket of both: pairs of sprock-
ets.

The revolving of the weights 29 and 31 by
reasoft of inertia, causes a perlodlc Ju_mpmg up
and: moving, forward of the member: 24. Thus
the whole unit including the shoe 25 is carried
up .and forward and, then drops down and
pounds upon the pavement.

It is to be understood that the motor 12 sup-
plies the motive. force for causing the jumping
of the machine and thus for moving it. forward

Because: of the relatively light weight of the ma-,

chine, about 200 pounds, a relatively small mo-

tor is capable of performing this. function. In

addition, due to the fact that.the machine is de-

signed to. pound the paving material rather than.
to. roll it, the relatlvely hght weight, machine; is,
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capable of producing as satisfactory results as
a much heavier roller would produce. The op-
erator is able with relatively small physical ef-
fort to control the machine and steer it by means
of the handle 20.

It is to be especially noted that the crank shaft
34 is not connected directly to the stub shafts
27 and 3% but that the stub shafts 27 and 36
driven by the shaft 34 by means of the chain
couplings 33 and 35. The chain couplings 33
and 35 provide a move- or-less resilient coupling
80 that the entire shock due to the eccentric ro-

tation of the weight 29 is not transmitted to the

crank shaft 34 and to the motor. - Moreover, the

‘chain drive allows a certain degree of misalign-~

ment, between the shafts 84 and 27 and in view
of the eccentric weight and the self aligning

‘bearing 28, the stub shaft 27 may at times and

to a limited degree vary from direct alignment
with the shait 34. This construction allows the
maintenance. of less strict tolerances. It also
prevents-undue strain upon the shafts 27, 34 and
36 and. upon the motor 12. Without these fea-
tures, it is impossible, I believe, to produce a. sat-

5 isfactory device of this sort inasmuch as the vi-

bration due to the rotation of the eceentric
weight 29 creates strains not. only in the motor
{2 but also. in the shafts 27, 34 and 36 such thst
those. parts will soon fatigue and. break or he-
come inoperative.

. I also previde means b.y. which the shock of the,
jumping action is cushioned and is thus not
transmitted directly to the operator. Secured
to the carriage 11 as at 42 is an angle brace 43
having a vertical portion 44 and s horizontal por-
tion 45.. The horizontal portien 45 is secured by
a. rubber mounting 46. (see Fig. 3) and a. strut
41 to a half sleeve 48 welded. to the handle. 29.
A similar arrangement including a brace 49, s
rubber mounting 51, a. strut 52 and a. half sleeve
53 is provided on the opposite_side of the. car-
riage. 'The handle 20 at. its. opposite lower ends.
is secured by rubber mountings 54 and 55 to the
tamping member 24.

. I provide means whereby the contact. element
or member of the tamping device is heated. As
will be understood, the shoe 25.is the contact ele-
ment. of ‘the tamping device. and: is: arranged to
tamp the paving material into place. For. the

. purpose: of heating the. tamping device, the ex-

haust. gases of the motor are eonducted to the.
tamplng mempber 24, Thus the. exhaust. mani-
fold 16 is connected at its lower end. to a tubu-
lar passageway 56 which is-shown in Figs. 1 and
2.. This tubular passageway is connected, as by
an inlet. passage 51, with a.relatively large size
space-58 formed adJacent to: the. lower partion of
the shoe 25. The heated gases after flowing
through -portions. of the space 58 may escape
through exhaust, ports §9. Thus this portion of
the. shoe is.always heated. by the exhaust gases.
The action of the heat together with the. tamp-~
ing of the shoe causes a more efﬁment and. bet-
ter setting of the paving material.” In order to
conserve the heat, I provide an insulation 60 of
asbestos matenal suitable. for. that purpose and
a further insulation 81 of rock ‘woal..

In the embodiment: of my invention illustrated
in Figs. 4 to 8, inclusive, I have shown a support
or carriage generally designated i1l. Supported.
on this. carrlage {11 is a.gasoline motor.i12. The
carriage Lif is prov1ded with pneumatic wheels.
such as. |11 which. are carried by ahn axle. (21,
The tamping device comprises a. tamping mem-
ber- -generally designated. 1 24. which. _carries, a
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shoe 125 and is provided with a leg 126. The
leg supports a stub shaft 121, the stub shaft 121
being driven by the motor 1{2. The stub shaft
127 rotates freely within the member (24 within
a pair of roller bearings 131 and 132, the bearing
unit including these roller bearings being car-
ried by the member 124. The shaft 127 carries.an
eccentric weight:429. The stub shaft 127 is driven
through a chain' coupling 183 from & tubular
shaft 134 which forms an extension of the crank
shaft and is thus driven by the motor 2. The
opposite end of the crank shaft has-a tubular
extension which drives a stub shaft 136 through a
chain coupling (35, the stub shaft 36 carrying
an eccentric weight 187.. The stub shaft 136 is
supported by the carriage {1l through a roller
bearing unit including bearings 138 and 139, the
unit being mounted in a leg {41 which is sup~
ported on the member 124.. The -roller hearing
units 131, 132, 138 and 139 prevent any. lateral or
side to side swinging of the stub shafts 127 and
- 136. .A handle120 is connected to the carriage
111 in- & manner. similar to that in which the
handle 20 of the first embodiment illustrated is
connected. A starting crank 149 is also provided.
. The exhaust gases from the motor 112 are led
by.a pipe or conduit 161 to a port 162 formed in
o lower ecasting 163 connected to the.foot '125.
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The port 162 is extended as a bore 64 and forms - -

an outlet port 165 which is connected by a pire 3

{66 having branch pipes 167 and 188 which are
in turn connected to.inlet ports 169 and 170,
The bore 164 is connected by a port 172 with a
half round hollow.173 extending throughout the

* length of the casting 163. However, partitions ¢

. 174 and 175 aré provided in this casting member
{63. Outlet ports 176, 111, 118-and 1719 are pro-
vided so that the exhaust gases coming from the
exhaust manifold of the engine and Dassing
through the pipe 161.into the bore 164 and thence
through the port 172 and the hollow portion may
pass out through the ports 1771 and {78. Other
portions of the exhaust gases pass through . the
port. 165 and thence through the pipe 167, the
inlet. port 169 and the outlet port 179.- Still
another  portion of the exhaust gases pass
through the outlét 165, the manifold 168; the
inlet port 176, and out through the port 116. The
length of the portion-of the shaft 134 fo the right

of the motor 112 counter-balances the:extra :

weight of the fly wheel 181. : N
It -will be noted that in Fig. 3 the line a—e
represents the pavement. In the position shown,
the machine is resting on the wheels 1T and i8

and is held manually by the operator through the :

handle 20. If, by means of the handle 20, the
machine is tipped -forward on- to the wheels {7
and 18, so that the surface b—b rests on the
pavement; the wheels {7 and 18 will ‘be raised

entirely from the ground, a distance of ‘about’

34 of an inch. - Such-a position . e. when the
gurface b—b is contacting the pavement) ‘is: the
operating position. It will be noted' that in this
position a line such as c—c perpendicular to the
surface b—b passes to the rearward of the center
of :gravity of the motor. 12, -As shown, this is
approximately at an angle of 7°from: a line
such a. d—d : passing through -the. center of
gravity. The fact that the center of mass of the
motor is ahead of the center of the shoe portion
which lies in plane b—b, said shoe. portion main-:
tains the wheels {1 and 18 off of the ground when
the machine is in operating position. ‘The greater
the angle-made by, the lines.c—c. and-d—d, the
faster the machine will. move forward. in: opera~

60
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tion and the ‘smaller the angle the slower ‘the -
machine will move forward: in.-operating as a
tamping device. Thus in operation the machine
will move at a rate of speed varying: from §. %o .
50 feet per minute depending upon the angle
formed between the lines c—¢ and d—d. - It will
be noted also that the-forward end of the.shoe
25 is inclined upward from the bearing surface :
b—b, This inclination of the forward end of
the shoe 25 is to provide a preliminary treatment
for the untamped paving material ahead of ‘the
tamping ‘machine, i.-e. as the machine moves
forward, in order to prevent ridges in the famped
paving material. S o
“Referring now to Fig. 4 it may- be seen that
the line a—a representing. the pavement- on
which the machine is resting contacts only:the
rearward end of the shoe {25. ' The machine is
thus-in._a position in which it is being moved
either from the tamping position in which: the
surface b—>b is flush upon. the pavement o-the
transporting position in which only the wheels
{17 contact the pavement, or from the transport- -
ing position to the tamping position. - It will be

5 noted that in this embodiment also the line.c—c

perpendicular to the tamping surface b—b is ab
an angle of about 7° from the line d—d passing
through the ceriter of gravity of .the motor so
that center of.gravity of the motor is ahead of
the perpendicular line ¢—ec. It will be noted

~also that the forward end of the shoe 125 forms

a preliminary treating surface inclined upward
slightly from. the surface b—Db. .

In the embodiment shown:in Fig. 9, the shoe
225 is adjustable relative to the support .of:the
carriage. - It will be seen that I have provided
an intermediate half sleeve 281 which is ad-
justably bolted by the requisite number -of-bolts
282, 283, etc. to the shoe member 225, a length-
ened opening 284 being provided in the member
225 50 as to allow the heated gases to pass from
one portion of the shoe to the other. The sur-
faces 285 and 286 are formed as-arcs of circles,
each having a radius of substantially the same

_ length so that these surfaces. conform - substan-

tially to each other no matter what is the ad-
justment between them. Slots 287 and -288
lengthwise along the arc are provided for the
bolts 282 and 283 to allow adjustment. It is
clear that by this arrangement I am able fo ad-
just the angle of the tamping surface so as-to

.increase or decrease as desired the forward move-

ment of the machine. ‘ R

It is to be understood that the machine shown
in Figs. 4 to 8 inclusive is a larger and heavier
machine than that shown in Figs. 1 to 3 inclu-

‘sive, but features of either machiné may be

incorporated in the other as desired. .

It is believed that the operation of the abo
described embodiments of my invenfion will be
understood from the ‘description.. Referring to -
Pigs. 1 to 3 it may be seen that by means of the

ve

.handle 20, an operator may push the machine

wherever desired, rolling it forward upon. the.
wheels 17 and ‘18, in the samie manner as 2
wheelbarrow. When it is desired to tamp any
paving surface, the motor 12 is started, causing
the rotation of the shaft 34 and the stub shaft.
27. This causes a rotation:of the eccentric weight
99 and causes the tamping unit 24 to jump up
and down and pound. the pavement, packing the
paving material as the machine is moved for-
ward by the jumping movement itself. The heat.
from the exhaust going into the foot aids in

properly setting the pavement. L
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- 'The operation of the: device shown in Figs.
4 to 8, inclusive, is substantially the same as
that: shown in Figs. 1 to 3.inclusive. The ar-
- rangement. of the flow of exhaust gases pro-
vides for better distribution of heat to. the con-
tact element.- "Also the disadvantage of un-
balanced weight is avoided. The: inclined: roller
bearings 81, 32, and 138 and 139 aid the chain
couplings 133 and (35 in eliminating strains
which might unduly fatigue the various shafts.

It is to:be espeeially noted that the eccentric
weights in both-embodiments of my invention are
not: earried by the bearings of the:gasoline motor,
but on the contrary are carried by separate bear-
ings and they are connected to the crank shaft
of the: gasoline- motor by flexible couplings so
that the stresses due to the revolution of the
eccentric weight are not transmitted  directly
to the crank shaft of the internal combustion
motor. In connhection with the embodiment of
Figs. 4-to 8, inclusive, it may be noted that by
means of the supply of exhaust gases to: sep-
arated ports in: the contact member and separa-
tion -of these various. portions of the exhaust

gases, each: to flow in its separate path within <

the contact member more even distribution of
heat is possible and the entire contact member
is heated. It is alsc to be noted that in con-
nection with the embodiment shown in. Figs. 4

to 8, inclusive, the stub shaft for the eccentric -

weight is mounted in a pair of inclined roller
bearings which take gll of the stresses and pre-
vent oscillation of the stulr shaft Tongitudinally.

It is to be understoed that the above described
embodiments of my invention are for the purpose
of illustration only and various. changes may be
made therein without departing froem the gpirit
and scope of my invention.

I claim: ’

1. A machine for compacting aggregates' or
paving material comprising a supporting: frame,
a prime mover mounted on said frame; a tamp-
ing member including a shoe adapted to con-
tact the surface to be: compacted and carried by
said frame, said shoe having a pivotal connec-
tion for adjusting the shoe with respect to the
tamping member to provide for varying the posi-
tion of the shoe in relation to-the center of mass
of the prime mover and a rotatably mounted
weight supported by said frame in 5 forward posi-
tion relative to the tamping member and driven
by said prime mover, said weight being: mounted
so that upon rotation it moveg i a path which
imparts a lifting action to the machine carrying

it forward in a series of jumping movements
which provide a tamping action of said shoe-

compressing the surface with which. it. comes in
contact, the magnitude of the movements of the
machine depending upon the position of said

. shoe with respect to said prime mover.

- 2.7A tamping machine comprising, in combina-
tion. g tamping shoe; a prime mover inciuding
a rotating shaft, said prime mover being rigid-
1y attached to and akove the shoe; bearing. sup-
port means carried by and above the shoe; shaft
means: journaled in the bearing support means
and arranged in longitudinal alignment with the
prime mover shaft; fiexible connecting means be-

tween said shaft means and the prime mover

shaft; eccentric weight means on and actuated
by -the shaft means, said shoe being' relatively
narrow- with respect to its length forming an
elongated substantially fiat tamping surface and
said prime mover shaft and said shaft means
being arranged substantially parallel with the
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10

60

65

70

75

8,
length of said surfaee, the center of mass of the
aforementioned elements, carried by: the shoe,
Iying to one side of a vertical plane perpendicular
to said tamping surface and. extending length-
wise' of the shoe and: intersecting the shoe at a
point midway of the width of said surface.

-3.: A tamping machine as defined in claim: 2
in which: the prime mover i$ an internal com-
bustion engine having an exhaust outlet, and the
shaoe iz formed with: a duct having an inlet and
an- outlet; and an exhaust: pipe connected: he~
tween: the: exhaust of the internal combustion
engine and the inlet of the duct for conducting
hot exhaust gases: to the shoe. .

4. A tamping machine comprising, in. combina-
tion a tamping shoe; a prime mover including
& ratating shaft said prime mover being risidly
attached to and above the shoe; bearing support
means: carried. by and above the shoe; shaft
means. journaled. in: the bearing support means
and arranged in longitudinal alisnment with: the
prime mover: shaft; flexible connecting ‘means
between said shaft means and the prime moyer
shaft; eccentric. weight means on and actuated
by the shaft means, said shoe heing relatively
narrow with. respect to its length forming an
elongated substantially flat tamping surface and
said prime mover shaft and said shaft means be-
ing: arranged substantially parallel ' with the
length of said surface, the center of mass of the
aforementioned elements, carried by the shoe,
lying to one side of @ vertical plane perpendic-
ular to said tamping surface and extending
lengthwise of: the shoe and interseeting the shoe
at a point midway of the width of said surface;
and a. handle connected with . the machine for
guiding the same. :

5. A tamping machine comprising in' combina-
tien a shoe having an elongated and narrow
tamping surface; spaced bearing' supports ar-
ranged: along the length of the shoe and earried
by and above: the shoe: a separate shaft jour-
naled in each of the hearing supports, the axis
of: said shafts being substantially parallel of the

5 length of said surface; an eccentric weight on

each of said shafts; a prime mover including: a
rotating shaft, said prime mover being rigidly
attached to and above the:shoe; the prime mover
shaft and the eccentric “shafts being substan-
tially axially aligned; a flexible coupling between
the prime mover shaft and the eccentric shafts;
the. center- of mass: of the aforementioned ele-
ments, carried by the shoe, lying to one side of
a-vertical plane. perpendicular to said, tamping
surface and extending lengthwise of the-shoe and
intersecting the. shoe at. a. point midway of the
width. of said: surface. . ’

6. A tamping machine comprising, in combing-
tion a tamping shoe; a prime mover including a
ratating shaft, said prime mover being rigidly
attached to and- abeve: the shoe; bearing sup-
BOTt means carried by and above the shoe; shaft
means journaled. in the bearing support means
and arranged in longitudinal alignment with the
prime mover shaft; flexible connecting means.
between said shaft means and the Prime mover
shaft; eccentric weight means. on and actuated
by the: shaft' means; said shoe being relatively.
narrow- with: respect- to its length forming an
elongated: substantially flat tamping surface and
said prime mover shaft and said shaft means
being arranged substantially parallel with the
length of said surface; the center of mass of
the aforementioned elements, carried by the shoe;
lying to: one side of a vertical plane perpendic~
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ular to said tamping surface . and extending
lengthwise of the shoe and intersecting the shoe
at a point midway of the width of said surface;
and s handle connected with the machine for
guiding the same. .

7. A tamping machine comprising in combina-
tion, an elongated and narrow tamping shoe; a
support pivotally mounted on and above the
shoe; means for rigidly attaching the support in
adjusted position on the shoe; a prime mover
including a rotating shaft, said prime mover be-
ing rigidly attached to the support above the
shoe: bearing means carried by the support and
above the shoe; shaft means journaled in the
bearing support means and arranged in lon-
gitudinal alignment with the prime mover shaft;
flexible connecting means between the shaft
means and the prime mover shaft; eccentric
weight means on and actuated by the shaft
means, the axis of said prime mover shaft and
said shaft means being arranged substantially
parallel with the length of said surface, the
center of mass of the aforementioned elements,
carried by the shoe, lying to one side of a ver-
tical plane perpendicular to said tamping sur-
face and extending lengthwise of the shoe and

10
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10
intersecting the shoe at a point midway of the
width of said surface.

8. A tamping machine as defined in claim 7 in
which the prime mover is an internal combus-
tion engine having an exhaust outlet, and the
shoe is formed with a duct having an inlet and
an outlet; and an exhaust pipe connected be-
tween the exhaust outlet of internal combustion -
engine and the inlet of the duct for conducting
hot exhaust gases to the shoe.

CLARENCE A. LOWE.
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