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UNITED STATES PATENT OFFICE
2,386,843
APPARATUS FOR SURFACING PLASTIC
BODIES
Raynionid E. Davis, Berkeley, Calif.; assignor to
Kalman Floor Company, Inec., New York; N. Y.,
a corporition of Delaware _
Applicition Deceriber 3, 1941, Seérial No. 421,507
(C1. 94—45)

10 Claims.

This invertici réfatés to appa,ratusr for the
surfacing of plasmc bodies diid pa il& '
apparatus intefided t6 be tséd for fnishing strs
féces of conerete slabs, stich 4¢ floor stabs.

During recent years thére hivé béenr déveloped
various types of mechanically operatéd meéchas:
nisms desigried and infendéd fo redice fo the
minithem the amount of manust Iabor which
nust be experidéd, and thé tihe réquired, to re-
duce to & true plané and impart the de51red sur-
face fnish to pl tie- bodies such as concfete
floors; walks aid foadways: A Aumber
Mechanisnis have éonie i
§6mie particularly desiehied for ase on roadways
and others pmmamly inténded for emptoyrient
in the surfacing of floors: A kiown type of
mechanically opéraféd fG6¥ surfae -3 n-iecha*
nisy customarily nprise 34! '
member, & motor supérposéd upon: theé work-en-
gaging member for rotating the same, and =
handle which prevenits rotation of theé motor cas-
ing and' cohstitutes a méan§ for Movisg the ir-
pletient over the strface of g coRcrete hody i
the desired manier,

In an eéarliér applicstion fiteéd by e 6fr the
fifth day of June, 1940, Serisl No. 338, 99%, oW
Patent No. 2,289, 247 issued July 7, 1942, T Kave
disclosed and clainied & strfacing apparatus of
the type above gernerally deScnbed buf whick
includes as an entirely novel feature, rechamisimi
for impsarting to the rotating work-éhgaging
niemmber high freqiency vibrations ¢ that the
plastié: body below the apparatus 1S not only
subjected to the action of thé Fotating disc, bub
is subjected to highy frequensy vibrations: Stich
apparafus is highly effective and enables the 1iser
to properly subf4cé & plastic b6dy sueH ds 4 con+
crete Hoor Y g vastly imbroved manner. Thus,
by the aid of the rotating and vibrating dise an
extremeiy dry conerete mixture gy be surfadéd,
4 mikire Having stich & Iow watér-cément ratid
that it ¢dnnot be surfaced by ofdinary means
of méthods since it is imipdssible to laterally dis=
placé of hotizontally push material from the
highier areas of the conereté onto the lower greds.

The levelling of the floor surface is Brought

apbout by vertically depresSing the higher areas
instead of laterally displading thesé areas and
the concrete slaby or the ke which is' produced
is of superior quality, béing denser and free of
voids. The surface i§ superior inasmuch as the
novel method of levelling the same results in-
bringing to the surface a relatively stiff paste of
cement and fine sand, barely sufficient in: thick-
ness for the final trowelling by hand. The im=
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provéd method not only gwes g supenor prodict
but insures substantial savings in time and Iabor
costs, as éoinpared with priof methods.

THe préseént invention relatés partlcularly toan
improved apparatus for carrying out the method
just describéd. I aceordance With the inven-
tion a work-engagmg méniber which comprisés
4 substantially flat dis¢ has directly mounted
thereonr an ecéentrie: which; when rotated at high
angular velocity, imparts fo the disc Vlbra,hons
at high frequency, for instance, 5000 or more
vibrations per minute. Superposed~ upon the
work-engaging meémber is a motor éartier, yield-
ably supported so that the vibratory motion of
the said membef Will not be imparted to the
motor carrier, the motor cafriér beihg, however,
constrained to rotate with said member about
& vertical aXis. Upobn fhe motor éarrier are
threé Mo6tors, a moter for rotating the earrier
and with it the work-engaging member arg two
additional motors; symmetrxcally positioned on
opposite sides of the axis of rotation of the ec-
centrie, for rotatifie the éccentric, each of the
last two motors béing connected to the eccentric
by a flexible driving means such as a belt.

The motor carrier is so forméd that the tweo
motors for driving fhe eccéntric are positioned
in close proximity to the work-éngaging mem-
ber, the center of gravity of the apparatus as
a whole being thus faintained quite low. It
will bé appreciated that in the case of an appa-
Fatus of this type, which is intéended to be miovéd
manually from area to arés over a floo¥ by pull-
ing or pushing, it is mueh to be preferred that
the ¢enter of gravity be maintained as low as
possible to eliminate any téndency toward over-
turning and to likewise prevent theé leading edge
6f the dis¢ from digging inté the cohcréte.

All elements of the mechanisii likeéwise have
been constructed in suc¢h méannér as to secure
maximum strength for a given weight of metal.
the greatest simplicity, the most efisient opéra-
tion and the greatest ability to Withstand roiigh
handling.

One eémbodiment ¢f the invention which hds
been sélected for disclosure by wiay of éxaiiple
is illustrated in the accompanying drawings ifn
which-=<=

Figure I is & side view of the improved appa-
ratus, partly in side élevation angd in part brokén
away in order that various interior features may
be observed;

Figure 2 is a secfion on line 2—2 of Figure 1;

Figure 3 is a section on lingé 3--3 of Figure 2;

Figure 4 is a séction on line 4==4 6f Figure I1;
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Figure 5 is a section on line 5—5 of Figure 2;

Figure 6 is a view of a portion of one of the
eccentric driving motors and adjacent parts,
shown in side elevation;

Figure 7 is an axial section through portion of
the eccentric device; and

Figure'8 is’a’'section on line"8—8 of ‘Figure 7.

The work-engaging member preferably -com-
prises two portions, a disc 10 which may be des~

ignated a wear-plate and which is preferably of -
hardened steel to offer increased.resistance. to--
the wear incident to rubbing of its lower surface. - : -

10-

against a relatively dry concrete mixture, and a

base plate 11, the wear-plate 18 being removably

secured to the base plate i1 by bolts {1 so that}

it may be removed and replaced by a new plate -

when it becomes excessively worn. -Directly
mounted upon the base plate {1 is the eccentric

device by means of which the base plate and

wear-plate may be vibrated at high frequency.
This eccentric device includes a shaft {2 pref-

erably formed in two portions connected by cou-~ -

pling 13, such shaft having fixed thereon adja-
cent the coupling 13, two belt pulleys indicated
at 14-and I5, respectively, and the ends of the
shaft, beyond pulleys {4 and .15, extending into
cylindrical casings 16 and 17. These casings are
secured by straps (8 and bolts 19 to spaced par-
allel angles 20 which are in turn welded or other-
wise suitably secured fo base plate il..- These
angles extend .substantially across the plate. 1
and also serve to stiffen the work-engaging mem-
ber,. TFiller plates: 23q . directly underlie casings
16 .and IT and are welded to disc I1.

Coupling {3 is so constructed that the two por-
tions of shaft 12 are: constrained. to rotate to-
gether-at all times when the apparatus is in use
even when the axes. thereof become angularly
disposed to-each other. By making the eccen-
tric shaft in two parts -flexibly connected. to-
gether in this manner it is possible to simul-
taneously drive two eccentries, which are spaced
apart, in such manner that they are always in
the same. phase, -despite any  warping of -the
work-engaging member.. It is desirable to-place
‘the rotating eccentrics outwardly. of the center
of the work-engaging member so that the outer
areas of that member will be adequately vibrated,
as well as the central: portions.

Within the housings or casings .16 and !1, Te-
spectively, are anti-friction bearings 2% ‘and 23
which encircle eccentric shaft {2 and support
the same, and intermediate to each pair of bear-
ings 22 and 23 is an.eccentric weizht 25, portions
of which encircle the shaft {2 and are secured
thereto by pins-26, constraining the weight: to
rotate with the shaft. The ends of cylindrical
casings or housings 16 and 17 are closed by plugs,
as indicated clearly in Figure 7 and the casing,
therefore, comprises a substantially - oil-tight
chamber. . Bach is-adapted to contain a small
quantity of oil which, when the apparatus is in
operation, will be beaten by the eccentric weight
25 into an oil fog, and the bearings will thus be

maintained perfectly lubricated during the op-

eration of the mechanism,

Superposed upon the work-engaging member
which comprises discs i@ and 1! is a motor car-
rier generally indicated at 39, designed and in-
tended to support three motors, the relatively
large motor 31 by means of which the work-
engaging member is revolved about a vertical
axis, and the smalier motors 32 and $3 which
are provided for the purpose of driving at high
angular velocity the eccentric shaft 12,
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‘of the bridging portion 30¢ in . turn supports a
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be observed that the motor carrier 30 includes
the motor supporting portions 30a and 30b dis-
posed just above and parallel to the base plate
{1 and on opposite sides of the eccentric shaft,
and an intermediate portion 30¢c which connects
the portions 30a and 30b and bridges or arches
The central part

relatively thick disc-like collar 3% which is pro-
vided with a central frusto-conical aperture, the
axis of which is vertical, to receive with a tight
fit the downwardly tapering shaft 36, shaft 36

'b'emg operatively connected to the rotor of driv-

ing motor 3l by speed reduction gearing of
" Driving shaft 36 is keyed to disc
35 $o that, when motor 31 is energized, the motor

.carrier as an.entirety will be revolved, although

at a relatlvely low angular velocity due to the

‘speed reduction gearing which is employed.

20 - ;
to the work-engaging member by resilient ele-

Rotation of the motor carrier is transmitted

ments. 38 which are generally designated rubber
springs..- Each such element comprises a rubber
block shaped as a short cylinder together.with
bolts or the like secured to the ends thereof in
any suitable manner by means of which the
springs may be,attached to adjacent parts such
as the parallel webs of the U-shaped brackets 39
and 40. Brackets 39 are welded to . portions 30d
of the motor carrier and brackets 40 are suitably
sectred, as by welding, to-the base plate If. It
will be observed from Figure 2 that there are
four motor carrier portions 30d and four groups
of rubber springs 38, or sixteen in all. By this
means the motor carrier and motors are mounted
on-the work-engaging ‘member in such manner
that rotary motion is transmitted and at the same
time all of the motors are shielded from vibra-
tion,

The. eccentrlc driving motors 32 and- 33 are dis-
posed with their axes in parallelism to the axis
of the eccentric shaft 12 and each is mounted in
such manner as to be bodily adjustable toward
or away from such shaft:".- Thus motor 33 is
shown to be mounted upon a plate 43 which is
slidably mounted upon the underlying motor sup-
porting portion-30a of the motor carrier. Lock-
ing bolts. 44, the lower ends of which are enlarged
so. as to lie in undercut slots formed in portion
30a are provided to secure the motor in any posi-
tion to which it may be adjusted-upon the motor
carrier. - This to enable the operator to adjust,
as by means of an adjusting bolt 45, the motor to

. take up wear or slack in the driving belt 48 by

GO

means of which the motor is operatively connect-
ed to the eccentric shaft. ‘The second motor 32
is s1m11arly mounted and may be s1m11arly ad-

justed.
I w111 be' observed by this arrangement that

the means for driving the eccentric is maintained

at a very low elevation with respect to the work-
engaging member and the center of gravity of
the entire apparatus thus kept as low as possible.

" When the apparatus is moved over the surface

of a body of concrete, as by means of the operat-
ing handle 50 one end of which is connected to
the casing of motor 31, there is little or no tend-
ency for the apparatus to tilt, the handle being

" so-disposed angularly with respect.to the mecha-

nism -that the. thrust of- the handle will pass
approximately through the center of gravity of
the apparatus, - ’

- The means for supplymg electrlc current to
the several motors may. be as .desired. Conven-:
iently, electrical mains may pass down the han-
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dle 5§0,being controlled byswitches 51 and 52 fixed
on the upper end of the handle, one circuit con-
trolled by one of the switches being provided for
the energization of the driving motor 31 and the
second circuit, controlled by the switch 52, being
provided to supply motors 32 and 33 with neces-
sary current. By providing two circuits and two
control switches an operator may, if he chooses,
rotate the work-engaging member without vi-
brating the same or may vibrate said member
without rotating it. As the motors 32 and 33 will
revolve about the vertical axis of the apparatus
when motor 31 is energized, it is necessary to pro-
vide slip rings such as indicated at 55 angd 58§, sup-
ported on insulating brackets 57 depending from
the casing of motor 31, brushes 58 and 53 being
provided to take current from the slip rings and

to supply each operating motor 32 and 33. A light

casing or housing 60 has its lower edge affixed
to the periphery of base plate 1{ and encloses the
motor carrier, eccentric, and eccentric driving
motors, the casing top having a central circular
aperture to receive the lower end of the casing
of motor 31. The housing or casing 60 prevents
dirt or dust from settling upon the motor and
operating parts of the enclosed mechanism, and
also constitutes a safety shield enclosing the mov-
ing and electrically charged parts. The motors
32 and 33 are statically and dynamically bal-
anced about the axis of motor 3i. If only one
such motor is used a counterweight must be em-
ployed to maintain such balance.

Having thus described the invention, what is
claimed as new and desired to be secured by Let-
ters Patent is:

1. In an apparatus of the type described, in
combination, a substantally flat plate for en-
gaging the surface of a body of plastic material,
an eccentric rotatably supported directly on said
plate, a motor carrier above said plate and resil-
iently supported thereon, means connecting the
carrier and plate for simultaneous rotation about
an axis normal to the plate while permitting
limited relative movement in the direction of
said axis, a motor mounted on said carrier for
rotating said carrier and plate, and a second mo-
tor mounted on said carrier and connected to
said eccentric by a flexible driving means.

2. In an apparatus of the type described in
combination, a substantially flat plate for en-
gaging the surface of a body of plastic material,
an eccentric rotatably supported directly on said
plate, a motor carrier above said plate and resil-
iently supported thereon, means connecting the
carrier and plate for simultaneous rotation about
an axis normal to the plate while permitting lim-
ited relative movement in the direction of gaid
axis, a vertically disposed motor mounted on
said carrier, for-rotating the ecarrier and plate,
a horizontally disposed motor also mounted on
the carrier, and driving means connecting the
last mentioned motor to the eccentric.

3. In an apparatus of the type described, in
combination, a substantially flat plate for en-
gaging the surface of g body of plastic material,
an eccentric rotatably supported directly on said
plate, a motor carrier above said plate and
resiliently supported thereon, means connecting
the carrier and plate for simultaneous rotation
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about an axis normal to the plate while permit-
ting limited relative movement in the direction
of said axis, a motor mounted on said carrier for
rotating said carrier and plate; two additional
motors mounted on said carrier, on opposite
sides of said eccentric and means flexibly con-
necting said motors and said eccentric.

4, In an apparatus of the class described, in
combination, a substantially flat work-engaging
plate, a motor operatively connected to the plate
for rotating the same about an axis normal there-
to, and means for vibrating the plate at high
frequency, said means including an eccentric
mounted on the plate for rotation about an axis
parallel to the plate, and two motors positioned
on opposite sides of the eccentric and operatively
connected thereto by flexible means, said motors
being resiliently supported on the plate for ro-
tation therewith.

5. The combination set forth in claim 4 in
which the eccentric comprises a shaft, an ec-
centric weight thereon, anti-friction bearings
supporting the shaft on opposite sides of the
eccentric weight, and a housing enclosing the
weight and bearings, the shaft extending through
an aperture in the housing end. ) ‘

6. The combination set forth in claim 4 in

which the two eccentric driving motors are dis-, -

Posed equidistantly from the axis of the eccentric
and on opposite sides thereof, with the axes of
the motors in parallelism, with the axis of the
eccentric and are operatively connected to the
eccentric by belts.

7. In a device of the type described, in com-
bination, a motor carrier, three motors mounted
thereon the weight of which is symmetrically
distributed about the vertical axis of one of the
motors, a work plate upon which the carrier is
resiliently mounted and with which it is con-
strained to rotate, an eccentric mounted on the
work plate for rotation about an axis which is
intersected by the aforesaid motor axis when
prolonged, and means operatively connecting the
eccentric to two of said motors.

8. In a device of the type described, in com-
bination, a work-engaging disc, an eccentric
mounted on said dise for rotation about an axis
parallel to the plane of the dise, & motor carrier
resiliently mounted on the dise and connected
thereto for rotation therewith, said carrier be-
ing arched over said eccentric and having mo-
tor-supporting portions on obposite sides of said
eccentric, a motor mounted on each such carrier
portion, a substantially horizontal belt opera-
tively connecting each motor to the eccentrie,
and means for rotating the disc, motor carrier,
and elements supported thereon about a vertical
axis passing through the axis of the eccentric.

9. The combination set forth in claim 8, in
which said last mentioned means comprises a
motor mounted upon the arch of the motor car-
rier, the rotor being operatively connected to
said arch.

10. The combination set forth in claim 8 in
which the eccentric comprises an elongated ro-
tatable shaft having fixed on each end an ec-
centric weight.

RAYMOND E. DAVIS.




