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1

This invention relates to improvements in

~machine for placing concrete and other materials.

The main objects of this invention are:

First, to provide a machine or apparatus for
the placement of eoncrete in pavements and the
like by means of which relatively dry or harsh
mixtures of concrete materials may be rendered
fluid and workable and effectively compacted.

Second, to provide a machine of this character
by means of which coarse aggregate or rock frag-
ments may be added to the concrete mixture after

it has been mixed and placed on the foundation,

such added rock fragments being effectively in-
corporated and embedded in the surface of the
cement or concrete mixture to provide a slab
having & substantial amount of rock material
or aggregate in the wearing surface thereof.

‘Third, to provide a machine or apparatus for
the placement of concrete pavements and slabs
which is of large capacity in that it may be
rapidly advanced, at the same time leavmg the
work in a highly de31rable condition.

Fourth, to provide a structure having these ad-
vantages which requires a relatwely small ameunt
of power to operate.

FPifth, to provide g stru_cture which may be
readily incorporated in paving machines now in
use or embodied in paving machines provided
with finishing screeds.,

Sixth, to provide a machine equipped W1th
vibratory elements arranged to not only effec-
tively place or treat concrete mixtures of low
water content but also to provide a surface which
meay be effectively troweled or finished by a fin-

ishing screed, material being reduced or brought

to condition to permit effecting screeding.

Seventh, to provide a machine or apparatus ef
the character described having a wide range of
adjustment,.

Eighth, to provide a stlucture of the elass de-
scribed in which the vibratory members when

(CL. 94—48)
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assembled and adjusted as a unit are so arranged -

and connected as to permit vibration independ-

ently of each other, thereby permitting freedom

of vibration and likewise minimizing the strains
or stresses upon the connections and supports.
Ninth, to provide a structure of the character
described in which the vibratory members are
supported under resilient thrust in tnelr adjusted
positions and at the same time are connected to
the operating parts by means which effectively
absorb the shocks and vipbrations. '

Objects pertaining to details and economies of

the invention will definitely appear from the de-
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the claims. | .
A structure embodying the features of the in-
vention is clearly illustrated in the ‘accompany-

ing drawing, in which:

Fig. 1 is a fragmentary wew partlally in side
elevation and partially in longitudinal section of
a canerete placement machine embodymg my m-'
and to the material _treated_ |

ig. 2 is a fragmentary plan view.

Pig. 3 is a fragmentary perspective view of one
of the vibratory: units of the embediment shown
in Figs, 1 and 2. - -

Fig. 4 is a fragmentary perspeetwe VIEW of the
adjusting rockshaft illustrating details of the
adjustable stop means provided therefor.

- Fig, 5 is an enlarged fragmentary perspective
VIEW of one of the vibratory units illustrating
the operative relation thereof to the concrete
material being plaeed and showing details of the
connections for the v1brat0ry members and the
mounting and SUpportlng thereof.

- Fig. 6 1s a fragmentary view partially in ver-
tical section illustrating further details of the
vibratory members and the relation thereof o
the material treated. -

- Fig. T is a fragmentary perspective view illus-
trating 'a plate-like vibratory member which
projects forwardly from the outer end of the

vibratory member adjacent the side forms func-
tioning to vibrate the material adjacent the side

forms and also to serve as retaining members for

-the material vibrated and supported by the vi-

hratory member.

Fig. 8 is an enlarged fragmentary view par-_
tially in section illustrating the means for apply-
ing spring stress to the rockshaft and through
the connections for the rockshaft to the Vlbra-
tory members

Pig. 91is a fragmentary view of a modified form
or emhodiment of my invention. -

Fig. 10 is a fragmentary perspective view of
the embodiment of my invention shown in Fig. 9
illustrating further details thereof, |

Pig, 11 is a fragmentary view partially in see-
tion 111ustratmg ‘a. modified, form or another
means for applymg yleldmg stress to the vibra-
tory members. |

Fig. 12 is a fragmentary wew partially in sec-
tion 1111151;1 ating another means of applying yreld--
ing stress to the vibratory members.

In the embodlment of my invention illustrated
I provide a carrlage: designated generally by the

| numeral | having wheels 2 adapted to travel on
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the side forms 3. ‘The structure illustrated 1s
provided with a motor, transmission and control
means therefor, but as these form no part of my
present invention I have only shown them con-
-ventionally and I do not describe them herein.
The structure illustrated is provided with a
strike-off screed 4 mounted at the front of the
carriage and with a finishing screed 9. The
strike-off screed 4 is commonly supported to
strike off the material treated indicated at 6 at
the desired height above the forms as indicated

at T in Fig. 1. The finishing screed 5 is commonly

mounted and supported to finish the slab flush
with the top of the side forms. My present im-
provements relate to the vibrating and compact-

ing of the material to be placed, preferably after

it has been struck off at a predetermined height
above the finished surface desired, although it
should be understood that my invention is
adapted for placing not only concrete slabs but
other material where it is desired to compact the
material. -

Machines embodying my invention are par—
ticularly desirable for the placement of concrete
having low water content and commonly desig-
nated as harsh, unworkable mixes; and also for
incorporating crushed rock or other material in
the surface of the pavement or the like so that
the wear surface has a larger proportion of
crushed rock or like aggregate than other por-
tions of the concrete. As stated, it is an object
to provide means by which such surfacing ma-
terial may he added to the concrete at the point
of placement merely by spreading on the concrete
to be placed. | |

In the embodiment of the 1nventmn illustrated
I provide three vibrating compacter units desig-
nated generally by the numeral 8 arranged in
end to end relation transversely of the path of
travel of the carriage and each being independ-
ently vibrated, The vibratory compacter units
8 illustrated comprise two vibratory members 9
which for convenience in manufacture are sub-
stantial duplicates, These vibratory members
9 are arranged in spaced parallel relation and
each is adapted to rearwardly support a substan-
tial mass of material treated as they are advanced
against the material treated, as illustrated in the
drawing. They are also preferably spaced so that
the vibrations, conventionally illustrated by the
dotted circles [0, merge. Three or more of the
vibratory members might be used if desired, al-
though I have found the structure illustrated to
be highly satisfactory.

The vibratory members are preferably formed
as pieces of wood having metal face plates |1
extended into rearwardly inclined shoes (2, the
rear ends {3 of which project beyond the rear
ends of the wood beams or bars; that is, the
sho¢s are wider than the beams or bars. The
vibratory members 9 are connected by cross pieces
13t preferably formed of spring steel, these cross
pieces having downwardly projecting attaching
- portions (4 at the ends thereof bolted to the
vibratory members. The use of springable mate-
rial for these connecting cross members permits
independent vibrations of the vibratory members,
even when the vibrations are imparted from a

common source as the motor 15 provided with
an unvalanced rotor indicated by dotted lines at

¢, Fig. 1. It is found in practice that vibrations
peculiar to each vibratory member are set up
therein and by thus connecting them they are
permitted to vibrate each in its own cycle. This
is of great advantage in full utilization of power

10

vibratory members.

4

and of material advantage in results accom-
plished.

The vibratory compacter units are designed to0
act upon the material placed substantially as a
surface action and preferably after it has been
struck off, although they are supported so that
a 1roll of material is accumulated in front of both
This is of advantage in the
conversion of the harsh unworkable mixes of con-
crete into suitable plastic condition and also in
the leveling operation and in providing desirabie
surfacing material. Flexible barriers {7 are pro-

- vided at the ends of the vibratory memibers to
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retain the material accumulated between them
for effective treatment, some of it being distrib-
uted in a ledge between the ends of the vibratory
units.

The vibratory units in the embodiment illus-
trated are mounted for simultaneous adjustment
and provided with common means for ayplying
yvielding or springable thrust thereto. This mech-
ahnism combprises a rockshaft 18 extending across
the carriage and having arms {9 projecting
therefrom, preferably in the rearward direction
illustrated. The arms 198 are adjusiably mounted
on the shafi by means of clamps 29. 'This per-
mits the longitudinal tilting of the vibratory
units where it is desired to roughly crown the
material laid. The arms {8 are provided witn
depending brackets 21 to which the hangers 22
are secured for tilting adjustment, the hangers
being- secured to the brackets by the bolts Z3
wliich constitute pivots. The brackets are pro-
vided with arcuate slots 24 receiving bolts 23
whereby the hangers 22 may be clamped in {heir
adjusted positions. |

The hangers 22 are resiliently connected to the
vibratory members, the connection illustrated
consisting of tubular members 26 secured at their
endas to ocpposed studs 27 by the encircling clamps
28. These studs are carried by uprights 29
secured to the vibratory members. The hanger
is previded with g clamp 39 engaging the mem-
bers 25 centrally thereof, sleeves 31 being pro-
vided to prevent collapsing of the members by
the clamps. This provides a resiilent shock-
absorbing connection for the arms {3 to the
vibratory compacter units permitting the desired
freedom of vibratvion of the vibratcry units and
the independent vibration of the vibratory mem-
bers without transmitting such vibrations objec-
tionably to the other parts of the machine.

Spring or yielding thrust is imparted to the
vibratory units through the rockshaft £8. Ir the
preferred embodiment illustrated this comprises
a leaf spring 22 which is secured to the rockshaiyv
by the spring support 33 provided with shaflt
clamping means 3¢ (see Fig. 8). The free end
of the spring is engaged by the adjusting lever 35
provided with a toothed segment 36 for retaining
it In its zdjusted positions. The rockshaft is
secured to the frame of the carriage by means oi
the hangers 37 slotted at 38 to permit vertical
adjustment (see Fig. 1). By adjusting the lever
39 the rockshaft is subjected to the desired actuat-
ing thrust of the spring 32.

To limit the actuating thrust I provide the
shaft with a stop 39 which coacts with a stop 45

- mounted on the carriage and provided with an

70

5

adjusting screw &i. To relieve the resilient sup-
port members 26 of part of the load and to hoid
the vibratory members to the work, I provide the
hangers 22 with cross bars 42 overhanging the
vibratory members and provided with down-
wardly facing sockets 43 for the re5111ent bufier
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or thrust members 44 which coact with thrust
ledges 43 provided therefor on the vibratory
members (see Fig. 6).
bers 44 are provided with adjusting screws. 48

threaded through the cross bar 42 and provided

with lock nuts 47, a thr 11.:.13 drsk 48 bemg prevrded
for the screws.

The forward vibratory members ef the- end
vibratory units are provided with forwardly pro-
jecting plate-like vibratory members 49 which
are posivioned at the inner sides of the forms 3

(see Figs. 1 and 7) and serve the double purpose

of vibrating or “spading” the material at the
inside of the forms and retaining the material
accumulated in advance of the front VlbI‘ELtOl‘V
member (see Fig. 5). |

In the embod1ment of the mventmn shown
in Figs. 9 and 10 the vibratory members 50 are
of greater cross section than those illustrated
in the preceding figures, and they are rxgldly sSe-
cured by U-bolts 51 to the plate-like cross mem-
bers 92 on which the unbalanced motor 53 is
mounted. In this structure the vibratory mem-

bers have no substantial independent vibration.

The flexible support members 54 are carried by
cross pieces 3% also clamped to the vibratory
members and having upstanding arms 58 to
- which the resilient support members 51 corre-
sponding to the support members 26 are secured.
In this embodiment a resilient buffer or thrust
member 38 is provided below each clamp 59 by
means of which the arms 60 are secured to the
vibratory units.
and secured to the rockshaft by means of
clamps G6l1. |

-~ In PFig. 12 I illustrate an alternative means
for applying spring thrust to the rockshaft i8§.
In this embodiment the rockshaft is provided

- with an arm 62 having a nut 63 pivotally mount-

ed on its cuter end at 64, the nut being engaged
by the screw 65 having a hand wheel 66 and a
spring 67 on the screw supported at one end by

the member 68 on the carriage and at the ether_

end by the thrust collar 69.

In Fig. 11 I illustrate the hydraulic element
10 operatively essoeleted with the arm Tl on
the rockshaft 18. - :

By arranging the vibratory umt or units in
trailing relation to the rockshaft, that is, by
pulling the unit forwardly instead of pushing it,
the tendency for downward tilting of the unit is
largely overcome, this tendency being quite sub-

stantial when working on heavy materials such |
Further, in the preferred
embodiment means are provided, as deserlbed

as ordinary concrete.

for tilting the unit axially.
Structures embodying my invention are h1gh1y

practical for the placement of concrete, even

The resilient thrust mem-

These arms 60 are of I section

6

' adapt the same as may ‘be desired. The struc-
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tures illustrated are highly efficient, both in the
amount of material which can be placed by the
use thereof and that the placed matenal is of a
supermr quality. |

Hanvmg thus described my mventmn what I
clalm as: new and demre to secure by Letters
Patent is: -

1.In a mechme of the class deecrlbed the
combination with a, carriage adapted to travel
on forms, of a plurallty of vibratory units dis-
posed end to end transversely of the path of
travel of the carriage, each unit comprising sa
plurality- of - vibratory members disposed hori-
zontally in spaced parallel tandem relation, each
Vlbretory member - being adapted to rearwardly
support a - substantial mass of material treated
as they are advanced against the material treated
sald vibratory members being spaced to receive
material treated between them, means for im-
parting vibrations to said vibratory members,
flexible. material retaining members extending
between the ends of the. vibratory members, the
forward vibratory members of the end units be-
ing provided with forwardly projecting vibratory
plates edapted to retain material and vibrate
the material treated at the inner sides of the
forms-as the carriage is advanced, a rockshaft
disposed transversely of the carriage, arms on
said rockshaft, hangers connected to said rock-
shaft arms for tilting adjustment and resiliently

- connected to said vibratory umts resilient thrust

members for said vibratory members adjustably

mounted on the said hangers, means operatively

associated with said rockshaft for applying spring

- thrust to said vibratory units, and an adjustable

40 -

45

b0

bo

mixes having such low water content as to have

substantially no slump. The bed of material is
effectively vibrated and is rendered workable.
The machine may be operated with satisfactory
cempacting placement at relatively high speed.
It is sometimes desired that concrete shall have
a. wear surface largely of rock fragments as in-
dicated at 72 in Fig. 6. This may be accom-
plished with my concrete placement apparatus
by spreading the rock fragments on the surface
of the regular concrete mass as I have indicated
at 13 in Fig. 6. I have made no attempt here
to indicate quantities.

I have not attempted to illustrate or deserlbe
other modifications and adaptations of my in-
vention as it is believed the disclosure made will
enable those skilled in the art to embody  or

60
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stop means for limiting the movement of said
reckshaft under the ectlen of seld spring thrust
means.. |

2. In a mechme of the cle,ss deserlbed the com-
bination with a carriage adapted to travel on
forms, of a plurality. of vibratory units disposed
end to end transversely of the path of travel of
the carriage, each unit comprising a plurehty of
vibratory members disposed horizontally in spa.ced
parallel tandem relation, each vibratory mem-

ber being adapted to. rearwardly support a sub-

stantial mass of- material treated as they are ad-
vanced against the material treated, said vibra-
tory members being spaced to receive material
treated between them, means for imparting vibra-
tions to said vibratory members, flexible material
retaining members extending between the ends
of the vibratory members, the forward vibratory
members of the end umts being provided with
forwardly: projecting vibratory plates adapted to
retain material and vibrate the material treated
at the inner sides of the forms as the carriage is
advanced, a rockshaft disposed transversely of
the carriage, arms on said rockshaft, hangers
connected to said rockshaft arms and to said vi-
bratory - units, and means operatively associated
with said rockshaft for a,pplymg spring thrust to
said vibratory units.

3. In a machine of the class described, the com-
bination with a carriage, of a plurality of vibra-
tory members disposed horizontally in spaced
parallel tandem relation transversely of the path
of travel of the carriage and having rea,rwerdly
inclined shoes, each vibratory member. being
adapted to rearwardly support a substantial mass

of material treated as they are advanced against
the material treated, said vibratory members be~

- ing spaced .to receive material treated between
76 them and so that the vibrations set up in the
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material by the vibralory members. are merged,
springable cross bars connecting said vibratory
members and permitting independent vibratory
movement thereof, unbalanced rotors mounted on
said cross bars for imparting vibrations fo said
vibratory members, flexible material retaining
- members extending between the ends of the vi-

bratory members, & rockshaft disposed transverse-
ly of the carriage, rearwardly projecting arms on
said rockshaft, resilient support members con-
nected at their ends to said vibratory members,
hangers connected to said rockshaft arms for
tilting adjustment, said hangers being connected
to said support members intermediate their ends,
said hangers being provided with cross bars over-
hanging said vibratory members, resilient thrust
members for said vibratory members mounted for
vertical adjustment on the said hanger cross bars,
an adjusting lever for said rockshaft, a spring
on said rockshaft operatively associated with said
adjusting lever for applying spring thrust to said
vibratory members, and an adjustable stop means
for limiting the movement of said rockshaft un-
der the action of said spring.

4. Tn a machine of the class described, the com-
bination with a carriage, of a pluralify of vibra-
tory members disposed horizontally in spaced
parallel tandem relation transversely of the path
of travel of the carriage, each vibratory member
being adapted to rearwardly support a substantial
mass of material treated as they are advanced
against the material treated, said vibratory mem-
bers being spaced to receive material treated be-
tween them and so that the vibrations set up in
the material by the vibratory members are
merged, cross bars connecting said vibratory
members, unbalanced rotors mounted on said
cross bars for imparting vibrations to said vibra~
tory members, a rockshaft disposed transversely
of the carriage, rearwardly projecting arms on
said rockshaft, resilient support members coll-
nected at their ends to said vibratory members,
‘hangers connected to said rockshaft arms for tilt-
ing adjustment, said hangers being connected to
said support members intermediate their ends,
said hangers being provided with cross bars over-
hanging said vibratory members, resilient thrust
members for said vibratory members mounted for
vertical adjustment on the said hanger cross bars,
an adjusting lever for said rockshaft, a spring on
said rockshaft operatively associated with said
adjusting lever for applying spring thrust to said
vibratory members, and an adjustable stob means
for limiting the movement of said rockshaft under
the action of said spring.

5. Tn a machine of the class described, the com-
bination with a carriage, of a plurrality of vibra-
tory members disposed horizontally in spaced
parallel tandem relation transversely of the path
of travel of the carriage and having rearwardly
inclined shoes, each vibratory member being
adapted to rearwardly support a substantial mass
of material treated as they are advanced against
the material treated, said vibratory members be-
ing spaced to receivematerialtreated between them
and so that the vibrations set up in the material
by the vibratory members are merged, springable
cross bars connecting said vibratory members and
permitting independent vibratory movement
thereof, unbalanced rotors mounted on said cross
bars for imparting vibrations to said vibratory
members, flexible material retaining members eX-
tending between the ends of the vibratory mem-
bers, a rockshaft disposed transversely of the
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rockshaft, resilient support members connected to
said vibratory members and to said rockshaft
arms, resilient thrust members for said vibratory
members carried by said arms, spring means op-
eratively associated with said rockshaft for ap-
plying thrust to said rockshaft, and an adjust-
able stop means for limiting the movement of said
rockshaft.

6. In a machine of the class described, the com-
bination with a carriage, of a plurality of vibra-
tory members disposed horizontally in spaced
parallel tandem relation transversely of the path
of travel of the carriage, each vibratory member
being adapted to rearwardly support a substan-
tial mass of material treated as they are advanced
against the material treated, said vibratory mem-
bers being spaced to receive material treated be-
tween them and so that the vibrations set up in
the material by the vibratory members are
merged, cross bars connecting said vibratory
members and permitting independent vibratory
movement thereof, unbalanced rotors mounted
on said cross bars for imparting vibrations to said
vibratory members, a rockshaft disposed trans-
versely of the carriage, rearwardly projecting
arms on said rockshaft, resilient support mem-
bers connected to said vibratory members and
to said rockshaft arms, resilient thrust members
for said vibratory members carried by said arms,
spring means operatively associated with sald
rockshaft for applying thrust to said rockshaft,
and an adjustable stop means for limiting the
movement of said rockshaft.

7. In a structure of the class described, the
combination with a carriage, of a plurality of
vibratory members disposed in spaced ftandem
relation transversely of the path of travel of
the carriage, said vibratory members having rear-
wardly inclined shoes and each being adapted to
rearwardly support a substantial mass of mate-
rial treated as they are advanced, said. vibratory
members being spaced to receive material treated
hetween them and in such relation that the vibra-
tions set up in the material treated are merged,
springable cross bars connecting said vibratory
members and permitting an independent vibra-
tory movement thereof, unbalanced rotors mount-
ed on said cross members for imparting vibrations
tosaid vibratory members, resilient support mem-
bers connected to said vibratory members, hang-
ers connected to said resilient support members
intermediate the ends thereof, and means for ad-
justably supporting said hangers including means
for supplying spring thrust thereto.

8. In a structure of the class described, the
combination with a carriage, of a plurality of
vibratory members disposed in spaced tandem
relation transversely of the path of travel of the
carriage, said vibratory members being adapied
to rearwardly support a substantial mass of ma-
terial treated as they are advanced, said vibra-
tory members being spaced fo receive material
treated between them, cross hars connecting said
vibratory members and permitting an independ-
ent vibratory movement thereof, unbalanced ro-
tors: mounted on said cross members for impars-
ing vibrations to said vibratory members, resil-
ient support members connected to said vibratory
members, hangers connected to said resilient sup-
port members intermediate the ends thereof, and
means for adjustably supporting said hangers in-
cluding means for supplying spring thrust thereto.,

9. In a structure of the class described, the
combination ‘with a carriage, of a plurality of

¢éarriage, rearwardly projecting arms on said 76 vibratory members disposed in spaced tandem re-~
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lation transversely. of the path of travel of the
carriage, said vibratory members being adapted
to rearwardly support a substantial mass of ma-

terial treated as they are advanced, saidg vibra-

tory members being spaced to receive material
treated between them, cross bars connecting said
vibratory members and permitting an independ-
ent vibratory movement thereof, unbalanced ro-
tors mounted on said cross members for impaxt-
ing vibrations to said vibratory members, resilient
support members contected to said vibratory
members, hangers connected to said resilient sup-
port members intermediate the. ends thereof,
means for adjustably supporting said hangers in-
cluding means for supplying spring shrust thereto,
and adjustable stop means for lnm tmg the &Cbl(}ﬂ
of such spring thrust.- S S
10.- In a structure of the class desorlbed the
combination with a supportmg and translating
means, of .g, pluralrty of vibratory members dis-
posed horizontally in spaced tandem r elatlon and
transversely of the path of travel of the carriage,
each vibratory -member being adapted -to rear-
wardly -support -a- substantial mass of materi_al
treated -as they are-advanced, said vibratory
members-being- spaced: to receive material treated
between them -and so that the vibrations set up
in -the material by the-vibratory- members are
merged, ‘means - connecting ‘said vibratory men-
bers for-adjustment as-a unit, means for- vibrat-
1ng sald vrbratory members carrled thereby,_
roekshaft sald vrbratory members beme‘ con-—
nected to the rear ends of the arms OJ. said roelr-
shaft for tilting adjustment on an axis parallel

tothe- vibratory -members, the connections-for

said: rool«:shaft to-said- mbrator:,r mempers- ..no.,.ud-
ing resilient shock absorbmg elements and Vert1-_
cally- adjustable: thrust elements Spring Imeans
acting-on sald. rookshaft 10 apply spring - thrust

to -said- Vlbratory umts and an- ad;ustable stop |

means-assecigted- W1th sald 1oekshaft for hmltmg

the movement- thereof under said sprmg aetuat-, |

ing -means, - - .
11, In a structure of the elass descrrbed the.

'combmatlon ‘with-a- supporting- and. translatmg
earrlage of- a plurahty of v:rbratery members dis-

posed horlzontally in spaced tandem relatmn and

transversely of the path of travel of the carriage,

each vrbratory member bemg adapted to rear-

Wardly support 8, - substant1al mass of mater1a1
said vibratory
members bemg spaeed to receive. mater1a1 treated
between them and so that the V1brat10ns set-up
in- the matemal by the wbratory members are

treated ----- ‘as they are advanoed

merged means for wbratmg said- vrbratory meni-

bers carried thereby, a member extending longi-
tudlnally of and havmg longltudmally spaced-_
oonnectmns 1o -said vrbratory members -for- ad-

justably supporting sa1d mbratmg members bod_lly

as--9 Unit, and elastloally yleldmg means asso-
elated with sa1d member for operatmg the same.
for. applymg an. elastlcally yleldmg thrust to said
v:bratory members bodﬂy as a unit, downwardly_ |

towards the materral belng treated. -
-12. In a. structure of the class: descrlbed the
combmatlon wuth a supportlng and translating
means. of a- plurallty of--vibratory members dig~
posed in tandem relatlon horizontally and- trans—
versely of the- path of travel -sald Vlbratory mem-
bers bemg adapted te rearwardly support a sub-
stant1a1 mass of matenal treated as they are ad—

Vanced and bemg spaoed to receive mater1a1 be-

tween them and -So-that the Vlbratmns set up-in -
the materlal by the vlbratory members are:
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merged, resﬂlent means connectmg said vibratory
members permlttmg independent vibrations

thereof, vibrating means carried by said vibratory
members, resilient barriers adjacent the ends of
the vibratory members coacting therewith to pro-
vide a reservoir for accumulated material between
said members, means for raising and lowering
the vibratory members as a unit and applying
downward yielding thrust thereto, and adjust-
able stop means for limiting the downward move-
ment of the-vibratory members. |

----- ~13. In a structure of the class described, the
oombm_atmn.,, with a supporting and translating
means, of a plurality of vibratory members dis-
posed in tandem relation horizontally and trans-
versely of-the path of travel, said vibratory mem-
bers bheing-adapted to rearwardly. support a sub-
stantial mass of material treated as they are ad-

vanced and being spaced to receive material be-

tween them, resilient means connecting said
vibratory members permitting independent vibra-
tions thereof, means for vibrating said vibratory
members-at high frequency, resilient harriers ad-
jacent the ends-of the vibratory members coact-
ing therewith to provide a reservoir for accumu-
lated material between said members, and means
for -raising-and lowering -the vibratory members
as a unit and applymg downward yleldmg thlust
thereto.-

14, In a struoture of the class descrlbed the :
combmatlon with g supporting and translating
means, of -a plurahty of vibratory members dis-
posed horlzontally and-in-tandem relation and
transversely of the-path of travel; said vibratory
members- -being -adapted to rearwardly support'
a substantial mass of mafterial treated as they
are advanced and being spaced to receive mate-

_ rial between- them,--vibrating -means for 'said

40

wbratery members a member. extending longi-
tudinally -of  and- having longitudinally - spaced
oonnectlens -to said vibratory members for Sup-
portmg the -same ‘bodily- as g unit, elastically
yleldable means associated with said members for
Operatmg -the ~same;- for -applying 'a downward
elastlcally yreldmg thrust to said vibratory mem-

~ bers, bodlly as a unit;-and-adjustable stop means

o0

for 11m1t1ng the downward movement of the vlbra-
tory members =

.15 In a- stru__cture of the class descr1bed the
combmatmn with-a’ supporting and translating
means,  of - a plurahty of vibratory members dis-.

posed hor1zonta11y and in fandem relation and

transversely-of the path of travel said vibratory

| members bemg of substantial vertical ditnensions

05

whereby the same are- adapted ‘to rearwardly
support- a substantlal mass - of material treated

and whereby the wbratory members are adapted

60

to proJect abeve ~the mater1a1 bemg treated as

mg spaced to recerve materlal between them,
means. eonnecting sa1d vibratory members as a.
unit, vrbratmg means for said- vibratory mem-
bers, and. means . for raismg and -lowering -the
Vlbratory members as - unit, sa1d raising and
lowering means including a rock shaft operatively:

- _connected to said Vlbratory members for raising

0.

......
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-vrbratory members when in- lowered pos1t10n to’ '

- yieldingly éngage the material being treated, and

-means associated with said translating means for
fixedly retaining said adjustable lever relatwe to

75 sa1d translating means’ and against the Operatwei
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thrust of said spring when yieldingly forcing the
vibratory members into operative engagement
with the material being treated. =

16. In a structure of the class described, the
combination with g carriage, of vibratory mem-
bers disposed horizontally in spaced tandem re-
lation transversely of the path of travel of the
carriage and connected to permit independent
vibratory movement, means for imparting high
frequency vibrations to said vibratory members,
a rockshaft provided with arms, hangers con-
nected to said rockshaft arms for tilting adjust-
ment and having shock absorbing connections to
said vibratory members, resilient thrust mem-

bers on said hangers coacting with said vibratory
members, said thrust members being mounted for

adjustment to and from said vibratory members,
spring means operatively associated with said
rockshaft for applying vielding thrust to said
vibratory members, and stop means for 11m1t1ng
the thrust movement of said rockshaft.

17, In a structure of the class described, the
combination with a° carriage, ‘of vibratory mem-
bers disposed horizontally in spaced tandem re-

lation transversely .of the path of travel of the

carriage and cennected to permit independent
vibratory movement, means for imparting high
frequéency vibrations to said vibratory members,
a rockshaft provided with arms, hangers con-
nected to said rockshaft arms for tilting adjust-
ment and having shoeck absorbing connections to
said vibratory members, spring means operatively
associated with said rockshaft for applying yield-
ing thrust to said vibratory members, and stop
meagns for limiting the thrust movement of said
rockshaft. -

18. In a structure of the class descrlbed the
combination with a carrviage, of wbratory meme-
bers disposed horizontally in spaced tandem re-
lation transversely of the path of: travel of the
carriage and connected as a unit, means for im-
parting high frequency vibrations to said vibra-
tory members, a rockshaft provided with rear-
wardly. prOJeetmg arms, hangers carried by said
rockshaft arms and having shock: absorbmg con-
nections to said vibratory members, resilient

thrust members on said hangers coacting with

said vibratory members, means operatively asso-
ciated with said rockshaft for applying vielding
thrust to-said vibratory members, and stop means

for lumtmg the thrust mevement of sald rock-

shaft

- 19, In ‘a structure of the class described, the
combination with a .carriage, of vibratory mem-
bers ‘disposed horizontally in spaced tandem re-
lation transversely of the path of travel of the
carriage and connected as a unit, means for im-

parting high frequency V1brat1ons to said vibra-
tory members, a roekshaft provided with rear-
wardly projecting arms, hangers carried by said
rockshaft arms and havmg shock absorbmg con-
nections ‘to said vibratory members and means
Operatlvely assoclated with said rockshaft for
applymg yleldmg thrust to said V1bratery mem-
bers |

20 In 9, structure of the class descrlbed the
combmation with a supporting means, of g plu-

rality of vibratory members disposed horizontally

in spaced tandem relation -and transversely to
the path of advancement thereof and having
rearwardly 1nclmed shoes res111ent means con-
nectmg sald Vlbratory members and permitting

1ndependent vibratory movement -thereof, meéans
for vibrating each of said Vlbratory members, and:
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means for supporting said vibratory members for
vertical adjustment relative to each other.

21. In a structure of the class described, the
combination with a supporting carriage, of 2
plurality of vibratory members disposed hori-
zontally in spaced tandem relation and trans-
versely to the path of advancement of the car-
riage, resilient means connecting one of the
vibratory members to another vibratory member
and permitting vibratory movement of one vibra-
tory member independently of the other vibratory
member, means for vibrating each of said vibra-
tory members, and vertically adjustable means
having a pivotal connection between the same
and said resilient means for supporting said vi-
bratory members for vertical] adjustment rela-
tive to each other, the axis of said pivotal connec-
tion being disposed substantially parallel to said
vibratory members and being disposed in a verti-
cal plane extending between said vibratory mem-
bers, said resilient means including vertically
elastically yielding members supportingly con-
necting said vibratory members, said vertical ad-
justable means including laterally spaced rock
arms, said pivotal connection including a first
means supportingly carried by said rock arms
and a second means supportingly carrying said
vertically elastically yielding members, pivotal
means between said first means and second
means and having a circular bearing surface to
permit, circular adjustment of said second means
relative to sald first means, and means for fixedly
retaining sald second means in different circu-
larly adjusted positions relative to said first
means.

22. In a structure of the class described, the
combination with a supporting carriage, of g
plurality of vibratory members disposed horizon-
tally in spaced tandem relation and transversely
to the path of advancement of the carriage, elas-
tically yielding means connected to said vibratory
members and permitting independent vibratory
movement thereof, means for vibrating said vi-
bratory members, and adjustable means con-
nected to said elastically yielding means for low-
ering and raising said vlbratery members, bodily
as-a unit, into eperatlve and inoperative positions,
respectively, said adjustable means having asso-
ciated therewith elastically yielding means for
elastically yieldingly forcing said vibratory mem-
bers downwardly into engagement with material
being treated when the mbratery members are
lowered into -operative position, said adjustable
means including a rock shaft, an adjustable lever
loosely ‘mounted on ‘said rock shaft to swing
thereon and relative thereto, and means for fix-
edly retaining said adjustable lever in different
adJusted positions relative to said carriage, said
last named yielding means yleldmgly connecting
said lever to said rock shaft.

23. In a structure of the class described, the
combination with g supporting and translating
means, of a vibratory member disposed- substan-
tially horizontally and transversely of the path
of travel of said translating means, a rock shaft
eperatwely connected to said vibratory member,
an admstable lever *leesely mounted on said reck
shaft to swing theleon and relative thereto, elas-
tically yleldmg means yleldmgly connecting said
adjustable lever to said rock shaft for yieldingly
forcing the vibratory member into operative en-

gagement with the material being treated, and

means associated with said translating means
for fixedly retaining said adJustabIe lever rela-
tive to said translating means and against the
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thrust of said elastic yielding means when yield | ' | -
ingly forcing the vibratory member into opera- | UNITED STATES PATENTS
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