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UNITED STATES PATENT OFFICE,

JULIUS 7. GRUENFELD, JR., OF CHICAGO, ILLINOIS, ASSIGNOR TC MASSEY CONCRETE

PRODUCTS CORPORATION, OF CHICAGG ILLINOIS, A CORPORATION OF VI

RGINIA.

HOLLOW-CONCRETE-POLE-MAKING APPARATUS.

1,203,889,

Lo all whom it may concern:

Be it known that I, Jurrus J. GRUENFELD,
Jr., a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Hollow-Concrete-
Pole-Making Apparatus, of which the fol-
lowing is a specification. ,

This invention relates to apparatus for
making hollow concrete poles by the rotary
process and it has for its primary object the
provision of improved apparatus which . is
simple but rigid in construction, and ’in

which wear of the parts and liability to-

breakage are reduced to a minimum, My
invention also contemplates the provision of
improved apparatus, the parts of which
may be conveniently handled and manipu-
lated in assemblage, and readily adjusted.
A further object resides in the provision
of means whereby the apparatus can be
readily adapted t6 the production of poles
of different lengths, and in an improved ar-
rangement whereby the proper distribution
of the concrete is obtained. '
Other objécts of the invention reside in
the provision of improved driving means;
the provision of improved means for sup-
porting the rotating parts and supporting
them against whipping or deflection during
rotation; the provision of improved bear-
ings permitting adjustment of the- parts;
the provision of an improved arrangement
of sectional - driving casing ind wearing

: tires; the provision of improved means for

preventing relative displacement of the in-
terior parts of the apparatus, ete., as will
further appear hereinafter. y

1 accomplish the foregoing' by means of
improvements illustrated in preferred formn
in the accompanying drawings, wherein :—
- Figure 1 is a'plan view of the driving
mechanism for rotating the outer or -driv-
ing casing and its associated parts; Fig. 2
is a side elevation of Kig. 1; Fig. 8 is an end
elevation of the apparatus partially broken
away showing the outer or driving casing
and the supporting standards or box frame-
work therefor; Fig. 4 is an elevation of a
pottioniof the skeleton reinforcing which is
supported in the mold proper and is adapt-
ed to be embedded in the concrete; Fig, 5 is
a fragmentary sectional view, drawn on an
enlhrged scale and illustrating the method

|
|
i
|

Specification of Letters Patent,

Application filed June 18, 1918, Serial No, 240,646.

Patented May 20, 1919.

of supporting the skeleton in the mold; Fig.
G 15 an elevation and partial section illus-

" trating a modified method of revolubly sup-

porting the outer casing in the box-frames
and also shows a, portion of the brake mech-
anism; Fig. 7 is a section through the butt

55

60

end of the apparatus showing the box-

frames in side elevation and the means
whereby the outer casing is adjustably sup-
ported in such frames for rotation; Fig. 8

Is an enlarged section showing one of .the-

rollers by means of which the intermediate

casing carrying the mold proper- is readily’

inserted in the outer or driving casing and
supported therein; Fig. 9 is a cross- sec-
tional view through one of the lower adjust-

able rollers which - support the rotating
parts through the medium of wearing tires,

“together with the preferred form of bear-

ing for such rollers; Fig. 10 is an enlarged
plan view of the adjusting support for the

Dearings shown in Fig. 9 f Fig. 11 is a sec-

tion taken on the line XI— I.of Fig. 10;
Fig. 12 is a section through the upper por:
tion of the box:frame illustrating one of
the upper rollers which support the driv-
ing ‘casing; Fig. 13.is a horizontal section
taken on the line XIII—XTIT of Fig. 12;

-Fig. 14-is'a typical elevation partly in sec-

tion.of the preferred form of the outer cas-
mg, illustrating the manner in which the

sections are joined with each other and with

65

70

75

80

85

the wearing tires therebetween; Fig. 15 is -

an enlarged sectional view of the tire and
the joint between the sections of the outer
casing; Fig. 16 is a cross-section taken on
the line XVI—XVI of Fig. 14; Fig. 17 is

a longitudinal section through the halves of

“the intermediate casing in. which the mold

proper is carried and shows the various
typical forms of intermediate stiffening
bearing rings and the end plates or closure
members for such intermediate casin ; Fig,
18 is a section on the line XVITT— VIII
of Fig. 17, illustrating one typical stiffening
ring for the intermediate casing, and illus-
trating the manner in which the mold is
supported thereby; Fig. 19 is a cross-sec-

80

96

100

tion taken on the line XIX—XIX of Fig.

17, and illustrates another typical, form of
stiffening ‘ring, and the manner in which
relative rotation of the mold with respect
to the intermediate casing is prevented;
Fig. 20is a fragmentary section drawn on

105

o
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of the plan
a8 or rails 23, ne
tronnion roliers 22 so
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nted on each
a transversal sole
i outer ends of the
wtes carrying upstanding
with locking bolts 81,
i the inner and outer
al sele plates and de-
of the latter toward
plane passing from the
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b B0 permit the votation
wheel therebetween, the
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purpose. fach set of

s o lower plate 32 and
s of which are
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{ to be observed
£

50 that the housings 36 ars provided with
_spherical bearing portions to fit the balls 37

in which the ends of the trunnion roller
axles 227 ave supported. These bearings con-
stitute o ball and socket joint which will
58 permit of one of the honsings 86 being shift-
ed verbically with respect o the other hous-
ing, wheveby the axis of the trunnion wheel
axlds may be canted.
When all of the parts just described have
60 been finally adjusred for a particnlay type of
mold, they are neid in fizod position by the
locking bolts 53 (see Figs. 10 afkd 11). ~ The
bolis 89 and the holts 84, respectively, serve

to position the housings 86 and the wedge -

36 mewmbers, The yielding mounting of the

e 23 18

589 - 3

idlers permits of the making of the various
adjustments, '
Amnother rewson for providing a yielding
mounting for the idler rollers 24 is to permit
obstructions to pass between the rails or tires
and the trunnion wheels. To these ends, the
idler vollers are mounted as follows: (See
particularly Figs. 12 and 13). Tn'the upper
reach of each box-frame B, T have provided
a vertical slotted guideway 40, in wheh is
mounted a slide or crosg-head 41, the ends
of the-axles of the idlers being journaled in
such cross-head. The stout compression
spring 42 normally serves to press the cross-
head and -its confained roller downwardly
against the respective rail and maintains the
driving shell A in proper position in the
box-frames in the manmer hereinbefore

80

pointed out, such spring being topped by a -

pressure plate 43, and the ténsion of the
spring being adjustable by a locking bolt 44.
The spring is centered by bosses 417 and 497,
If a small obstruction falls between the trun.
nion rollers and the rails, the spring 42 will
yield and the rails will' ride over the ob-
struction. If an obstruction should fall be-
tween the trunnion rollers and the rails of
a size too great to pass therebetween, the
éross-head will come against the stop 437,
as a result of which the particular trunnion
wheel affected will be broken, the trunnion
wheels being constructed of such material
and in such manner as to collapse under such
strain before any damage occurs to the rails
and the shell.

Attention is now directed to Figs. 14, 15
and 18, which are views showing typical
sections of the outer or driving shell and
the manner of mounting -the wearing tires
or rails begween the joint sections. It will
be noted, from inspection of these figures,
that the shell A'is composed of a plurality
of sectionz @, such sections being provided
with an annular flange 45 at each end, such

- Hanges having their outer faces turned down

85

90

100

108

110

as 1ndicated at 46 to receive the inwardly -

projecting shank of the tires or rails 93,
The thickness of the shank is such that the
ends of the sections do not abut. The bolts
49 serve to connect the flanges 45 with the
rail therebetween, the construetion being
simple and economical. Tn Fig. 6 a modi-
fied arrangement for supporting the tires
or rails 23’ is shown.

The sections a of the shell may be of vary-

‘ing lenigth, as required. Thus, for example,

the sections immediately adjacent the driv-
ing sheave casting 7 are very short in order
that the shell may be supported at points
adjacent the application of power. The cast.
ing 7 is provided with annular brake hubs
50 which carry brake bands 51 such as
shown, for example, in Fig. 6, the brake
bands being operated in any preferred man-
ner.  Such braking mechanism is necessary

118
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that in the absence of means for properly
maintaining the hooks in position fo be
Ea.sjsed through the slots 78, difficulty. would

e encountered in assembling the parts. To -

overcome this difficulty I provide slots 74 in
the lower faces of the ribs 69 of the upper
section, such slots being of a size adapted to
receive the ends of the hooks and prevent the

-same from turning. In assembling the up-

per half of a section is positioned with a con-
cave side up and the hooks dropped into the
slot 74, in which position the lower half of a
section can be readily dropped into place and
hooked. , e

In Fig. 26, I have illustrated a plate 75
adapted to close the small or tip end of the
mold and a plate 76 adapted to close off the
large or butt end of the mold. It will be
noted that these plates have central apertures
77 and 78. These apertures are given a size
to conform with the diameter of the opening
within the hollow pole. The closure plates,
although formed in this fashion, retain the
grout or fresh concrete during rotation.
The tip end closure plate 75 is secured in po-
sition by means of an annular ring or colll)ar
79 havin
of. A plain ring or collar 81 retains the
plate 76 in position, the end of the butt end
section in this case being provided with a
groove or seat 82 to receive the closure plate.

After the mold has been assembled it is
placed upon a tilting bridge or frame I trun-
nioned as at 83, and is held in position there-
on by a plurality of fastening means such as
the chains 84, the tip end of the mold abut-

© ting against a block 85. The butt end of the

40

45

bridge I is provided with a yoke 86 by means
of which the butt end is lifted and the bridge
rocked on its trunnion until the mold has
been shifted to ah angle of about 45°, the
foundation C being provided with a pit ¢
into which the tip'end of the bridge and mold

eelfy pass. S

After the mold has been tilted on its
bridge it is filled with the concrete until it is
about half full, after. which it is rolled or

- transferred into the lower half of the inter-

50

mediate casing or holder ¢ which is suit-
ably supported on any preferred type of

- conveyer mechanism (not shown.) After
.- thig the upper half of the intermediate cas-

~ two halves locked together.  When the mold

b5

60

spect ¢o the holder or casing by

ing or holder is placed in position and the

is thus assembled in the intermediate casing,
it is centrally positioned by theengagement of
the end flanges or ribs 66 with the bearing
rings ¢’/ and by the engagement of the body
of the mold with the fingers 64 of the rings

d; it is held against rotation by the engage- -

ment of the slotted fingers 65 of the rings 4’

with the longitudinal ribs 70; and it is pre-.

vented from shifting longitudinally with re-
‘ the fingers
67; as hereinbefore pointed out. '

a seat 80 turned on the face there-

o >}

The holder and its contained mold are

transferred by the conveyer mechanism, into -

the outer shell, the intermediate casing rid-
ing upon the casing rollers 63 in the manner
hereinbefore described. After having been
slipped into the outer shell, the intermediate
casing is centrally clamped by means of the
clamps H and rollers 53, after which the
outer shell is rotated through the medium of
the driving mechanism hereinbefore de-

scribed, at first slowly in order to secure

proper distribution of the fresh concrete
throughout the mold, and afterward very
rapidly,—500 revolutions per minute, more
or less, as may be required. This rapid ro-
tation of the parts is continued for about ten
minutes after which the casing and mold are
retracted from the outer shell and the upper
halves of the intermediate casing and mold
are removed and the concrete alfowed to set
for a.proper period of time.

When the mold is charged all of the fresh
concrete works toward the tip end of the
mold, but previous to rotation a bar or rod
is thrust through the aperture 77 in the clo-
sure plate 75 and worked through the con-
crete to make an initial central opening
therein. This suffices to cause the concrete,
under the initial slow rotation, to work

Trom the tip end lengthwise to the butt end,

and when the parts are rapidly rotated an
absolutely uniform distribution of the con-
crete takes place so that the resultant pole
has a wall of uniform thickness throughout.
As previously indicated, it is essential to
shift the horizontal axis of the mold in vary-
ing degrees, dependent upon the length and
taper of the mold being made in order to
secure proper distribution of the concrete.
If the parts were maintained truly horizon-
tal, the concrete would all work toward one
end. For this purpose the adjustable car-
riages for the trunnion rollers 22 are pro-
vided as hereinbefore set forth. ,
In case it is desired to use the same mold
for forming poles of different lengths, this
can be conveniently done by providing stop-
off"devices as shown in Figs. 31 and 32, one
of such devices J being adapted to be used
at the tip'end of the mold and the other de-
vice K at the butt end of the mold. Theoo
devices may be used singly or together de-
pendent upon the circumstances of each par-
ticular case, and the lengths thereof may
be varied as required. Each device com-
prises a tube having at one end a plate 87
adapted to fit between the end section of the
mold and its respective end collar, and hav-
ing at the other end a plate 88 the diameter
of which corresponds to the internal diam-

- eter of the mold. Thus, the plate 87 of the

stop-off member J is secured between the
end of the tip end section of the mold and

‘the collar 79 in the same manner that the

end plate 75, shown in Fig. 26, is secyred,
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the lower rollers being adjustable to alter
the axis of the mold. '

4. A rotary concreie pole making ma-
chine comprising in combination a Frame,
a mold adapted to be revolubly supported:
in said frame, and a plurality of antifric-
tion members for carrying the meld, said
members being capable of adjustment lon-
gitudinally, laterally and vertically of the
machine. ‘

5. A rotary concrete pele making ma-
chine comprising in combination a frame, a
mold adapted to be revolubly supported in
said frame, and a plurality ‘of antifriction,
rollers having means for canting the axis
of revolution thereof.

6. A rotary concrete pole making ma-
chine comprising in combinstion a frame,
a mold adapted to be revolubly supported
in said frame, and a plurality of antifviction
rollers having means for canting the axis of
revolution thereof and adjusting the rollers
longitudinally, laterally and vertically of

_the machine.

. 7. A rotary concrete pole making machine
comprising in combination a frame, a mold
adapted to be revolubly supported in said

-frame, and a plurality of antifriction rollers

provided with universal mountings and sup-
porting the mold.

" 8. A rotary concrete pole making machine
comprising in combination a frame, 2 mold
adapted to be revolubly supported in said
frame, and a plurality of antifviction rollers
having axles provided with ball and socket
bearings, and means for canting the axles,

9. A rotary conerete pole making machine
comprising in combination a frame, a mold
adapted to be revolubly supported therein, 5
plurality of rollers mounted in the lower
part of said frame and adapted to earry the
mold, a plurality of guides mounted in the
upper part of said frame, cross-heads on gaid
guides, vollers in said cross-heads, and
springs forcing said cross-heads inwardly
toward the mold. ‘

10. A rotary conerete pole maling ma-
chine comprising in combination a frame, &
mold adapted fo be revolubly supported
therein, a plurality of rollers mounted in the
lower part of said frame and sdapted t
carry the mold, a plurality of guides mount-
ed in the upper part of said frame, cross-
heads on sald guides, rollers on said cross-
heads, springs forcing said cross-heads in-

~wardly toward the mold, and means for

60

68

positively limiting the outward movement of
the cross-head away from the mold.

-11. A rotary concrete pole making ma-
chine comprising in combination an outer
shell, a frame in which said shell is revo-
lubly mounted, a mold member adapted to
be inserfed into and withdrawn from said

shell longitudinally thereof, said shell being

provided with recessed pertions, and anti-

280 o g

&éd

friction means carried in said recessed por-
tions. '

12. A votary concrete pole making ma-
chine comprising in comblnation an outer
shell, o frame in which said shell is revoln-
bly mounted, a mold member adap be
inserted into and withd
longitudinally theresf, said shel
vided with outwardly extending
antifriction weans mounted in
and adapted to support said m

13: A rotary concrete pole
chine comprising in combinati
sectional mold receiving sh
revolubly supported in said fr s
comprising -a. plurality of sections having
‘ ) ; ing i or rails i

79

1d bosses

PR N
2[M0er.

s

flanged ends,
posed befween
means for fa

o
Y T

means
yails

14 A votary concrete pole making i

chine comprising in combination o fr
a sectional mold receiving shell adapted
be revolubly supported in sai e, sadd
shell comprising a pluralit ions hay-
ing flanged ends, weax or rails i
terposed between suid sections, bol i
through the flanges of adjacen
through the rails interposed
and antifriction means ¢
on which said rails are ada
15, A robary concrebe T
chine comprising i 3
mold receiving
Inbly supported in sai
comprising & pluralis
end to end, enc
provided with
mterposed betwes:
Tor fastening the flan
rails therebetween.
16. A rotary. concrete poie
chine comprising in combimation a
a mold receiving shell adapted to
lubly, supported in s
comprising & plurality
end to end, one of said s :
the ends of the shell heing prov
drive engaging member, and means -
ing said member: .
17. A votary concrete pole making ma-
chine eomprising in combination a frume and
a mold receiving shell adapted to be revo- 120
lubly supperted in said frame, said shel]
comprising & plurality of sections placed
end ©o end, one of said sections intermediate
the ends of the shell being provided with o
sheave, and cabls driving means engaging 125
the said sheave. ’
18" 4 rotary concret
chine comprising in ecnbing
a mold "recelving driving
mounted thevein ¢
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said hook-like member in positien to be
passeéd through said aperture. .

34, A yotary machine for making hollow
concrete poles and the like comprising in
combination a frame, a tapered mold adapt-
ed to be revolubly supported in said frame,
and means whereby the axis of rotation may
be altered to secure proper distribution of
the concrete. :

35. A rotary machine for making concrete
poles and the like comprising in combina-
tion a frame, a plurality of antifriction sup-
ports extending longitudinally of the ma-

chine, a tapered mold adapted to be revo-

Iubly supported on said supports, and means

for raising said supports toward one end of

the machine and lowering them toward the
other end of the machine to alter the axis
of rotation whereby to secure proper dis-
tribution of the concrete. ~

© 36, A mold charging apparatus compris-
ing in combination a tilting frame, means
whereby a mold may be supported thereon,
and means for tilting the frame.

37. The combination of a mold having an
open end and tilting means for said mold,
said support having means whereby the open
end of the mold 1s closed, and .means for
tilting the support. :

38. A charging apparatus for molds com-

2

prising in combination a foundation, a tilt-
ing suppol b mounted on said foundation and
adapted to support the mold to be charged,
means for tiling said support, and a pit in
the foundation. N

39. In an aspparatus for makin~* v'n-
forced conerete poles and the like, the com-
bination of a mold adapted to receive a
skeleton reinforcement in the interior there-
of; and means for supporting the skeleton in
the mold comprising a plurality of spacing
members carried on the skeleton and adapt-
ed to-engage the interior of the mold at
spaced intervals and to lie intermediate the
skeleton and the mold.. - , 45

40. In an apparatus for making rein-
forced concrete poles and the like, the com-
bination of 2 mold adapted to receive a
skeleton reinforcement in the interior there-
of, and means for supporting the skeleton in
the mold comprising a plurality of spacing -
members adapted to engage the intevior.of
the mold at spaced intervals and to lie in-
termediate the skeleton and the mold, said
spacing members having a pointed end for 55
engagement with the inner face of the mold.

.In testimony whereof I have hereunto
signed my name. .

JULIUS J. GRUENFELD, Jr.
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