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UNITED STATES PATENT OFFICE. 
JULIUS J. GRUENFELD, J.R., OF CHICAGO, ILLINOIS, ASSIGNOR, TO MASSEY CONCRETE 

PRODUCTS CORPORATION, OF CHICAGO ILLINOIs, A CORPORATION of VIRGINIA. 

HOLLow-CONCRETE-POLE-MAKING APPARATUS. 

To atl vhon, it may concern: 
Be it known that I, JULIUs J. GRUENFELD, 

Jr., a citizen of the United States, residing 
at Chicago, in the county of Cook and State 

5 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 

10 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 

15 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. 

20 A further object resides in the provision 
of means whereby the apparatus can be 
readily adapted to the production of poles 
of different lengths, and in an improved ar 
rangement whereby the proper distribution 

25 of the concrete is obtained. 
Other objects of the invention reside in the provision of improved driving means; 

the provision of improved means for sup 
porting the rotating parts and supporting 

30 then 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 and wearing 

35, tires; the provision of improved means for 
preventing relative displacement of the in 
terior parts of the apparatus, etc., as will 
further appear hereinafter. 

I accomplish the foregoing by means of 
40 improvements illustrated in preferred form 

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 

L5 is a side elevation of Fig. 1; Fig. 3 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 

o portion of 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 
enlårged scale and illustrating the method 

i t 
: ,? 

Specification of Letters Patent, Patented May 20, 1919. 
Application filed June 18, 1918. Serial No. 240,646. 

of supporting the skeleton in the mold; Fig. 
6 is 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 
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66 
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 gasing carrying the mold proper is.readily 

65 

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 
learings shown in Fig. 9; Fig.11 is a sec ?? tion taken on the line 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-XIII of Fig. 12; Fig.14 is a typical elevation partly in sec 
tion of the preferred form of the outer cas ing, illustrating the manner in which the 
sections are joined with each other and with 
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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 casing; Fig. 
18 is a section on the line XVIII-XVIII 
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 
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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. 20 is a fragmentary section drawn on 

105 



() showin in I. 

20 ends of the mold; Fig. 2", is : 

25 larged scale; Fig 

the mold is supported duri 

enlarged. Scale: E 

edi. Scale of an inte:"Heiti:Šë , ¬. . ", ! , i, . . li fi, 

ditate portzio 
regtajar' . cr 

22. iiitus 
t. in which the in 

and are secured tog 
larged view showing: 
arrangement of the hooi 
haises of the Xeld, toge: 
section taken, oil thei 
Fig. 24; ?Fig. 26 is a seCŠio. 
moid with he intern ediate) 
away to illustrate the ne: is 

{ 
"aliae, o in Yº?niel: g the ?g 

3 is an end elevaticia Gif the 
3Fig. 272 dira, 5871n on ar), era 

. 29 is ar eid eie väition of 
- 27 drawin gn aa 

s E. ?"OS8 

view of a tilting bridge or 
operation; ii; 
left hand clad o 

the right hand 2 
i neity();' of each 'ig. 80 

taken on the line XXX-XXX of iris, 27. {{??e ix};},t{?, %i. ’ 
. . . drawn on an enlarged scale; iig. 31 is 8.1. 

. . . 30 emiargedi longitiidinai section thrºugh, ille porissa, 95. 
3. 

S p end of the mold illustrating 
g the lex.gif ferred means for yºàying th 

pole to be formed in tie app 
Fig. 32 is a similar, section (); , 

se; Šhowing the i shortenirige orië ? {} {; 
, formed at such end. Referring particular 

, it will be seen sh prises, in generai, « dºiv 
46 ing Gr. sh?li A. which is r?. 

?s adapted to repovably inci:3 
the mold E in wh 

, 5 e ing casing, 
lated part 

55 sectional construction, is wil; her 

60 a sheave 8 below wiric 

larly to Figs. i. 2 and 3. 

iš It i?t? teifi, ?R?NC? SI: C. Gi: 

in a plurality of spaced b 
ably anciored or suppo. 

; an inner shell a 
mounted within the di 

3. ici i 2 SE 
made; aid the driving me 
as a whole ait; F in Figgs. 
passing to a detailed descri 

ing üb& hodier, the 
• - , the drivia. 

described, attention be 

The outer or driving shell A., whic 

ig, 3rd, it idir; : ::::ig 

be pointed out, Spgded ?????? » ???? 
mediate its engis, indi prefŠErab; 
butt end of the appªrati iš ših 
thereof, with a cylindria 
9 mounted on ihe di 
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of course involves a tilting of the plane of 
Eion of the Éires or rais 23, necessitates 

tine cºnting of the trudnion rolliers 2:2 so 
hãi, &??cy IIH?y rožite in the sažie pia ne as 
tive Friis. The construction of the cerriages 
{i, in which he tri ?? { ??? ? ??? 1:3. 333inion rollers 22 are 
N}}{1ilief. is (2signed to MLe, these ends and 

p:aiitii itongies 26 iding in corresponding 
grox Ves Orad it tihe b2-e SGle piete aNd 
extending igit:Lidinally GÉ the machine, 

: for the longiºtidinál soie 
, isiointed on each 

- XV • is a transversal sole 
& iner arid outer ends of the 
soié plates carrying upstanding origitudiniai 

is 30 provided with lockiing bolts 31, 
O 3L 2 Faist, öhe inner and Outer 
ha transversal sole pilates and de 

terrine tile Position of the datter töward 
of irolin a "serica piane passing from the 
a.is o4 the Anachine. Il pon each transversai 
sole plaže Jºe notahžed tvo Sºis of Wedge 
plates spaced agai’, i.C. ermit the rotation 
of the ªrtin Fiori, w?aeei therebetweein, the 

adapted t 
ediges i. S 

äratasºyers B. Scie partes also being centralily. 
cha Eneid for Stich, purpose. Each set of 
wedge platas coin prises a lower piate 32 and 

, the positions of which are 
aici to be shifted by the locking bolts 

šeši ir ke "gs 35 on the Edis oË 
iversal sole piaies 29. Each end of 

tile trainion wheel axles 22' is supported 
is a hist sins: 38, oach of which is carried on in per Y?edige pia: 33. 

From. ište šGregºri:Es iš will be seen tina, 
Üie carriages are constructed to have 
movement, icogit dinally of the machine and 
transversely of the machine, and that the 
axis of the role is is not only capable of 

it: a distines, bit may be canted to 
cºrrespoic the filt of the longituidinal 

S & y ?me. 
In this correctori iš is to be observed 

til at tibe housings 36 are provided with 
spherical learing portions to fit, the balls St. 
in which the ends of the trunnion roller 
axes 22' are supported. These bearings con 
sittika a bal! and socket, ioint, which will 
petrait of one of the housings 36 being shift 
sed vertically with respect to the other hous 
ing, whereby the axis of the trunnion wheel 
axies may be canted. 
YWhen all of the pagets just described have been finally adjusted for a particular type of 

nold, they are në id it'i fixed position by the 
locking bolts iš w ???? (se Figs. io aid. 11). The boits 39 and the bolts 34, respectively, serve 
to position the hoisings 36 and the wedge 
nenbers, 'i'he yielding inyo unting of the 

ci base sole pittie 2i is 
ral Soie piate 25 having 

a - ?'?? 

Sie faš? ca?'ies Ipstáding ugs. 
' : looking beits 28 are 

these tags for adjustably fix 

idiers perimits of the making of the various adjustments. 
Another reason 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 Broers are mounted as follows: (See 
particularly Figs. 12 and 13). In the upper 
reach of each box-frame B, have provided 
a yertical slotted guideway 40, in whch is 
mounted a side or cross-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 contained roller downwardly 
against the respective rail and maintains the 
driving shel A in proper position in the 
box-frames in the manner hereinbefore 
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pointed out, such spring being topped by a 
pressure plate 43, and the tension of the 
spring being adjustable by a locking bolt 44. 
The spring is centered by bosses 41 and 42. 
If a snai 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 
&ross-head will come against the stop 43, 
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 i6, which are views showing typical 

85 
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sections of the outer or driving shell and 
the manner of mounting the wearing tires 
or rails between the joint sections. It will 
be noted, from inspection of these figures, 
that the shell A'is composed of a plurality 
of sections (, such sections being provided 
"with an annular fange 45 at each end, such 
flanges having their outer faces turned down 

05 

110 as indicated at 46 to receive the inwardly 
projecting shank of the tires or rails 23. 
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 construction being 
simple and economical. In Fig. 6 a modi 
fied arrangement for supporting the tires 
or rails 28 is shown. 
The sections a of the shell may be of vary 

ing length, 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 5i such as 
shown for example, in Fig. 6, the brake 
bands being operated in any preferred man 
ner. Such braking inechanism is necessary 

12) 

25 

3) 

  

  

  

  

  





O 

5 

25 

same from turning. 

1,803,889 ,? 

that in the absence of means for properly 
maintaining the hooks in position to be 
assed through the slots (3, 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 

In assembling the up 
per half of a section ispositioned with a con 
cave side up and the hooks drop into the 
slot 74, in which position the lower half of a 
section can be readily dropped into place and 
hooked. 
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 of 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 collar 
79 havin 
of. A plain ring or collar 81 retains the 
plate 76 in position, the end of the butt end 

30 
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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 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 an angle of about 45°, the 
foundation C being provided with a pitc. 
into which the tip end of the bridge and mold 
freely pass. ? • 

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 d which is suit ably supported on any preferred type of 
conveyer mechanism (not shown.) After 
this the upper half of the intermediate cas 
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ing or holder is placed in position and the 
two halves locked together. When the mold. 
is thus assembled in the intermediate casing, 
itis centrally positioned by the engagement of 
the end flanges or ribs 66 with the bearing 
rings d' 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 d' 
with the longitudinal ribs 70; and it is pre 
vented from shifting longitudinally with re 
67; as hereinbefore pointed out. 
spect to the holder or casing by the fingers 

a seat 80 turned on the face there 

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 
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 allowed 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 
from 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. Tige 
devices may be used singly or together de 
pendent upon the circumstances ofeach 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 secured, 

in order to secure 
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the lower rollers being adjustable to aliter 
the axis of the moid. 

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

5. A rotary concrete poie making na 
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 ima 
chine comprising in combination a frame, 
a mold adapted to be revolubiy Supported 
in said frame, and a plurality of antifriction 
rolliers having means for canting the axis of 

30 
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revolution thereof and adjusting the rollex's 
longitudinally, laterally and verticaiy oi 
the machine. 

25 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 roilers 
provided with universal mountings and sup 
porting the mold. 

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

9. A rotary concrete pole making machine 
comprising in combination a frame, a mold 
adapted to be revolubly supported therein, a 
plurality of rollers mounted in the lower 
part of Said frame and adapted to carry the 
mold, a plurality of guides mounted in the 

45 
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upper part of Said frame, cross-heads on said 
guides, rollers in said cross-heads, and 
springs forcing said cross-heads inwardly 
toward the mold. 

10. A rotary concrete pole imaking ma 
chine comprising in combination a frame, a 
mold adapted to be revolubly supported 
therein, a plurality of roilei's mounted in the 
lower part of said frame and &dapted to 
carry the mold, a plurality of guides mount 
ed in the upper part of Said frame, cross 
heads on said guides, rolliers on said cross 
heads, Springs forcing said cross-heads in 
wardly toward the mold, and means for 
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 inserted into and withdrawn from said 
shell longitudinally thereof, said shell being 
provided with recessed portions, and anti 

: 

friction means carried in said recessed poi 
tions. 

12. A rotary concrete poie making ma 
chine comprising in Coimbination a otter 
shell, a frame in which said shei is revoltz- 70 
bly mounted, a nold meber adapted to be 
inserted into and withdrawn front said sile 
longitudinally thereof, said sheii being pro-" 
vided with outwardly extending bosses, and 
antifiiction ineas mounted in said bosses 
and adapted to support said Knold Reinber. 

13. A rotary concrete poie making ma 
chine comprising in combinatio 2 fraine, a 
Sectional mo?ci receiving shelii adapted š 
revolubly supported in Said fr 

75 

i shei 80 
comprising a plurality of Sections having 

&& {} }?? {{1- flanged ends, wearing ti 
posed between saidi sectio: is 
Innea?ns i for fastening tiae fiE??ige: ? 
with the rails therebetweein, air autif: 
means çit the rame upon whicl: said 
"ails are adä. {{} «?e. 

14. A rotary concrete pole making ina 
chine corpiising in combination a frame, 
a sectional mold receiving shei adapted to 90 
be revolubiy supported in sai frame, said 
shel comprising a piltirality of sections ha YF 
ing flanged ends, wearing fires or rails i 
terposed between said Sections, bolts assig 
through the flanges of adjacent sections at 95 
through the rails inter;posed tinë'gi'):'y: 
and antifriction means carried of the 
en, which said 'ails are adapted to ride. 

l5. A rotary concrete pole in aking ma 
chie comprising in combinaiig, a frage, a . 
moid receiving shell adapted to be 'eye 
lubiy supported in saidi fra Ye, saidi främre 
comprising 8 pit traity of sections place. 
end to end, each section i at the end i being provided with fianges, i. 
interposed between said (angas and Geas 
for fastening the fi anges together with ihre 
rails therebetween. 

16. A rotary, concrete poie making ina 
chine comprisingii combination a frame and JG 
a hold receiving shel} kädapteci tio, kie revig 
luibly, supported in saidi fraine, said siiheli? 
conprising à plurality of 8Gctioias placed 
end to end one of saig sections interedi 
the eBirds of the sliel being PFG vide 
drive engaging member', and neams for di 
ing said Faeria?ber: - 

17. A. rotay concrete pole aaking Ena 
chine comprising in cembilation a frate aid 
a, nhold receiving shell adapted to be revo- 3, 20 
lubly supported in said frame, said shel} 
comprising a plurality of sections placed 
end to end, one oi said sections intermediate 
the ends of the shell being provided with a 
sheave, and cable, driving negas engaging 25 
the said sheave. 

8. A rotary concrete gpie making Ai 
chine co? prising in combination 2, ºrame, 
a sold receiving driving : Revolutiy 
HLLLaLLmLg mLmmLyLLL lmmL LamlLmmmmAT ks SmmLmmmLmLlLmmLmmLLS S000 
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said hook-like member in position io be 
passed through said aperture, 

34. A rotary 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 fraine, 
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 
lubly 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. w 

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 is closed, and means for 
tilting the support. 

38. A charging apparatus for molds com 

prising in combination a foundation, a tilt 
ing suppo. È mounted on said foundation and 
adapted to support the mold to be charged, 
means for tilting said support, and a pit in 
the fou datiºn. . 

39. In an apparatus for makin rin 
forced concrete 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 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 adapted to engage the interior of 
the mold at spaced intervals and to lie in 
termediate the skeleton and the mold, said spacing members having a pointed end for 
engagement with the inner face of the mold. 

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

JULIUS J. GRUENFELD, JR. 
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