Nov. 17, 1931. A. J. PENOTE - 1,832,787
EXTENSION BOOM FOR EXCAVATORS

Filed Jan. 25, 1929 3 Sheets-Sheet 1

-
R 0
| AN
- )
oy N4
w\\!]_:’_l\l/i “\_/
= N N
T
TR AT R
| |
| I
A ]
S| TN
” (1 o
SO by e
N SN [
Ik [~
N I “
) [
AN G Il: ! N
q (i !
NI h'
L N
S WE |
[N e | '
: {::__:'I;S\ h
Enind 1/ RN
NNl s
yRaK oy
l/‘q’ ::_'g_{]l ;: ’\,\
~
e M
| I
8 - -—”
I o
3 3
N O I 7{\ ™
: ===
l
| 1S
8 o i
3 5 |
! I (S
—i X |
@ ¥ 1
(] 'L_+_,_1Il
— § ]! °
% il =
- Y }1:)3,: ' ‘ il :i __J!J (']-wuentoz
A i d /
- L] o] A\ , .
N 1]
: 'L_t! N \\,\f:\,/ o 3343’ [ - ﬂzyzzsfzzs.l Ferole.

Tl A, Cragy



“Nov. 17, 1931. A. J. PENOTE 1,832,787
EXTENSION BOOM FOR EXCAVATORS

Filed Jan. 25, 1923 3 Sheets-Sheet 2

(N
N e

°
7

).\

\
e\
{o

:
(o
S

N~

]

[©)

[

4
/t
i/
i
,/E

L\
L
©
©
i #
i
74 //
7 y
4 V/
Z
) D 7, S)
/
B 1
\# iV
il
S
-
s (o {o
Z

\ ' /higzzsézzs. J Ferote.

Qitoem eay



Nov. 17, 1931. A. J. PENOTE 1,832,787

EXTENSION BOOM FOR EXCAVATORS

Filed Jan. 25, 1923 3 Sheets-Sheet 3

Ilmml‘l\l‘l‘\‘l‘l‘lll‘\‘\‘\‘\‘N‘\‘\\\‘!t\\\‘\\l‘\‘l\\‘l‘“l\l‘\'l*\‘\\\‘\\l‘\ UM

; ‘4 =74

29

INVENTOR

AuvGusTes J. FeEnoTeE.

W«(ﬁ@

ATTORNEY

8Y



Patented Nov. 17, 1931

UNITED STATES

1,832,787

PATENT OFFICE

AUGUSTUS J. PENGTE, OF SHAKER HEIGHTS, CHIO

‘EXTENSION BOOI FOR EXCAVATORS

Application £led January 25, 1929.

My invention velates to extension booms
for excavators especially-adapted to the dig-
ging. of trenches; and the particular ob]ect
thereof is to provide a simple and convenient

5 machine including therein the so-called end-
less chain digger whose chain or endless car-
rier will su ppm‘t thereon a series of spaced
scoops or buckets adapted to carry dirt or
any other mineral matter upwardly on one
side and-return them empty to the lower end
of the chain to be again filled for propulsion
as before. ,

The present invention relates particularly,
to the improvement in the manner I have
diccovev‘ed in adjusting the lencth of the
endless carrier, and thoxefore of a practi-
cable and efficient means of adjmtmp the
length of the support or boom upon which
the endless chain or carrier is supported.
Generally stated, the obiect of mv invention
is to provide an adjustable mechanism for
the said boom which will retain a suitably
strong sunport or boom at varving nositions
of the boom and at Vaiymw lengths of .the
same.

A further object of my invention is to
provide an. adjustable boom for an endless
diceine chain or carvier designed to be
motinted on the rear of a motor driven ma-
chine which is supported solely on endless
tractors, the motor being mounted on the
omnosite or forward end of the machine.
While the said endless earrier will ordinarily
be rivoted on the machine frame at varying
inclination to adiust the denth of the trench
to be excavated, the special means of mount-
ing the carrier. 'will not be set forth in this
application in detaill, but this ease will be
confined especially to the efficient adjustment
of the boom.

With the foregoing and other objects in
view which will apnear as the description
proceeds, the invention resides in the com-
bination and arrangement of parts and in
the details of construction hereinafter de-
scribed and set forth in the appended claims,
and illustrated in the accompanying draw-
ings, in which—

Figure 1 1s a side elevation of a telescopic
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Serial No. 334,971,

extension boom supporting an endless chain
excavator, and shown contracted to its ap-
proximate limit;

Figure 2 is a similar view of the same
stvucture but shown adjustably extended to
its approumate limit;

Figure 8 is a side elevation of a section of
the boom and chain, showing in detail the
adjusting rod and related parts all ‘on a
much larger scale than the first two views;

Figure 4 is a side elevation of a support-
ing boom and endless chain mounted upon
a tractor frame and shown: in operation ex-
cavating a trench, a section being omitted
to reduce space; 65

Figure 5 is a plan view of the boom sec-
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‘tion shown in Figure 8, parts being broken

away;

Ifigure 6 is a transverse section of the boom
taken in the plane indicated by the line 6—6 70
of Fig. 8, and -

qur’e 7 is a transverse section of the boom
talen in the plane indicated by the line 7—7

of Fig. 8.

The drawings show the preferred form of
my invention, but it will be understood that
the improvements disclosed are not restricted
to the evact details shown and that T reserve
the rioht to make such minor changes there-
in, within the scope of appended claims. as
mav from time to time be found desirable.

My improved boom 10 is designed to sup-
port various endless earriers, which may
comvrise a single or double chain, or mav in-
clude a greater number of endless elements
and may be connected together by suitable -
transverse members which may serve other
functions as well as that of connecting the
parallel members traveling together. ~Such
carriers may also be used for a variety of
purposes, such as carrying excavating buck-
ets, for conveying functions of material han-
dled by receptacles, hooks or other conveying
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_elements, or for-loading purposes in general.

Whatever the character of carrier sup-
ported thereon, mv boom will be adjustable
in length, and will comprise at least two sec-
tions 11 and 12, the former 11 having a small-
er inner end 13 intended to telescope into the

larger inner end 14 of the section 12, as '**
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shown. The result, as shown in Figs. 6 and
7, is that of telescoping tubes polyoonal in
cross section. The larger section 12 is
formed of lateral and ulfl plates 15 and 16,
as shown in such cross section, with corner
angle bars securing the lononumnal plates
15 and 16 together at their edges. Thelower
angle bars 17 ave attached by Uleu' horizontal
‘I‘moe@ to the upper surface of the lower plate

15, while the vertical fla H1ges are appued out-
side the lower ends of the end plates 16; but
the upper angle bars 18 ar apphud outside
the upper plate 15, as well as the end plate 16.

Rivets 19, or other securing means fixedly
secure the bars 17 to the pla ttes 15 and 16,
and thereby hold these plates in relative po-
sition and at the same time pre%entmn an
otherwise smooth lower surface for the boom.
The horizontal flanges of the upper angle
bars 18 are fastened to the upper plate 15
suitably, as by the rivets 21.

The smal‘er telescoping  section 11 s
formed of end plates 22 as viewed in Figs.
6 and 7, p‘lrahel with the end pluLes 16 of
the larger section, but slightly spaced from
the outer plutes bV the Vertlcal ‘hn'ves of
angle bars 23 outside the edges of the plates
22 and the side plates 24 and 25 of the inner
tube. The upper plate 20 of the inner tubu-
lar section is widely spaced from the upper
side plate 15 of the laroer section 12, and
held in said spaced relation by inner angle
bars 20 whose lower flanges are Contlsrnous
w1th. thouoh unattached to, the angle bars
23 of the inner section 11. The vertical
flanges of the bars 20 are apertured fo ve-
ceive therethrough a series of rivets 26 which
serve to fasten the vertical flanges of the bats
18 and 20 as well as the upper edges of the
side plates 16 therebetween.

Tt is evident that the angle bars 20 read-
ily serve as spacing elements and permit shid-
able movement of the inner boom section 1!
beneath said bars. In such movement, the
horizontal flanges of the lower ‘11101@ bars 23
will contact the upper surface of the horizon-
tal flanges of the anele bars 17, the rivets 94
securing the plates 24 and 25 to the bars 2 23.

having smooth outer end surfaces to move ‘

freely with such bars in contact with the hars
17 and 20. The nature of the telesconing
structure above described clearly diccloses
the position of the inner boom section 11 ad-
jacent the hottom of the outer section 12
and +hereby provides a very stable connection
for the two sections v*he‘rhar areatly extend.
ed or contrac‘t’*d

The outer ends cf the sections 11 and 12
are provided with conventional pairs of
sprockets 28 over which the endless chains
29 are guided. Hach chain is made np of
the usual links some of which may be dis-
connected, for tl he purpose of lengthening or
shor{enmo the chains by removing or insert-
ing certain links, as may be found NeCcessary.

1,832,787

Guide pulleys 80 are provided upen the outer
section 12 for guiding the chains between
the ends of the boom.

Adjustiment of the two sections 11 and
i2 ‘(e?egcopicaily, is ‘1('001111)11@11(30 in two
Ways. Firgt, the eyes 31 of longitudinal bays

32 hmy he sransverse pull
bar 33, Wn“‘ is connected with the
inner end 13 of the smaller section 11, in two
different _positions which provide a difierent
acgree of extension of the boom; and second,
0 b"r.s s serew-threaded bolts at the
sides of the boom, connecting the two sec-
tions 11 and 12 'a" a'ether, their ends opposite
uno ends carrving the eyes 81, plercing lateral
s 3 on the i.d ection 12, and plu"ldm
h securing nuts 35 on each side of the
""“““L"I)" e fwo sections may be ad-
v by manipulating the said
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The two forms of adjust-
Hlo y}l M}J ':zt 1y or at one
the pull bar

txon shown in

n Hig. 2, and at the
may e serewed fur-

;) from which it will
form of adjustient
out tho ouhu

Figs. 3, 5, 6 and
7 il t tz mlll bar 33 ex-
¢ thy D] ates 22 as well
as in the 1)1&‘5@5 1 3, the 1)10]0,’[111" ends of
the pull bar serving for attachment of the

eves 31 akere on, as shown with pavticulay
clarity in Fig

To “o*'mn lon(mud nal adjustment of the
bars 32 in the lugs 84 by means of the nuts
35, the engaging eyes 31 must move, together
with the cross- 'ﬂ'mlent—«the pull har 33 tﬂ—
wards end from the said ings. To acco
plish this, the end plates 16 of the larger sec-
tion 12 are provided with cloncated slots
36 which ave shown very ¢l "UlV m Fig. 2 of
the dry ans. Jll(tlr:'ltcl in ¥ig. 7, bu* are
concealed by the bavs 32 in Tw.a. L, 3 and
4. The slots 42 in the plates 22 for receiving
thie pull bar, ave not Csno'”fﬂ}y elongated, bat
have the form of a evoss-section of the bar 38.

Considering this structure recited in the
paragranhs immediately preceding, it will
be evident that the pull bar may remain in-
serfed in the plates 22, while the ends of the

L
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bar arve adjusted in the slots 85 when the
nuts 35 are moved upon the rods 32. When
the bar 33 is remo‘ve:: the Inner section 11

may be moved from the position shown in
Fig. 2 to that shown in Figs. Tand 3. For
f,ns reason, the seetion 11 is Lr'wuvul with
two pairs of slots 49 tf) Jowlve the pull bar,
all of which slots 42 ave in the p]‘nu 09,
I 2 wider variation is dotirnd in the lenoth
)f 1710 booin, more than two pairs of slots
may he nrovided in the plat

sTol ots being a ldc‘x in aliner

shown in Figs. 1. 8 and 4.

1tes 22, such other
ment with the <lots
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¥ 'claim a very positive advantage in the
assembling of the sections: 11 and 12, both
polygonal in cross-section, and here shown
as rectangular: Not only: is there combined
in this structure a strong, telescopically ad-
justed boom, and one capable of great ve-
sistance to' twisting strains, but also one
which is remarkably light in weight when

its great strength is appreciated. - Its great’

resistance to transverse strains is equally
pronounced. :

'Asg illustrated in Fig. 4 of the drawings,
the boom 10 ig itself pivoted upon the shaft
37 mounted in a suitable frame of a vehicle
trencher, this shaft also bearing the upper
sprockets 28 upon which the chains 29 are
guided, and the latter provided with buckets
43. The upper section 12:0f the boom is pro-
vided with a pair of lugs 38, one of which
ig'seen in Fig: 4. These lugs are connected
with a suitable portion of the trencher frame,
usually above the tractors 39, by brace bars
40 to hold the swinging boom at the proper

inclination to the vertical while in. opera-

tion. Suitable masts 41 arve also included in
the supporting frame, butthese parts will not
be. further described, since the frame struc-
ture of the excavating machine, other than
that of the boom itself. is not claimed in this
case. Reference s madeto applicant’s rend-
ing application Ser. No. 196,745 for swing-
ing conveyor trenchers, for further details of
an excavating' machine upon which my ad-
justable-boom may be used.

It is well known that adjustability of a
beom carrving endless chains bearing exca-
vating buckets, is especially useful to vary
the depth of trench to be excavated. Since
the pivot upon: which the upper sprocket of
the boom is mounted is ordinzrily perma-
nent and. fixed, such adjustment will usually
be made by varying the length of boom.  Of
course, adjustment of the brace bars 40 may
vary the depth of trench by varying the in-
clination of the boom, yet there is a prac-
ticable imit to the extent that such inclina-
tion may be varied; and my improved form
of means for lengthening the boom enables
the user to increase the depth of trench with-
out moving the lower end of the boom too
near the frame of the machine. Difficulties
have been encountered in the past in attempt-
ing telescopic adijustment of the boom, but
weakening of the boom when extended
has resulted in generazl abandonment of the
structure as attempted:

Former difficulties in the construction of
telescopic adjusted booms I have overcome,
T believe, by the provision of the tubnlar sec-
tions 11 and 12 of the boom, providing the
hollow polygonal sections built.up from sepa-
vate plates connected at their edoes by the
strong angle plates or bars, and the two sec-
tions being so related that the angle plates
of one will bear directly upon those of the

3

‘othersection. 'This latter construction results

in very efficient and durable boom structure
and makes possible that the wear between the
sections in the proposed adjustment, will be
borne wholly by the angle bars.

The operation of the device is as follows :—
The outer gection 12 of the boom may be
built up first by assembling the plates 15 and
18 by securing their edges by the angle bars
17 and 18, the bars 17 being positioned above
the lower plate 15 to provide a substantially
smooth lower surface for the main portion
of the boom. The angle bars 20 will be po-
sitioned on the inner surface of the plates
16 when the rivets 26 are applied. Thelugs
34 are carried by thissection. The section 12
1s now complete, and after the inner section
11 has been built up in much the same man-
ner -and as before described, section 11 may
then be inserted within section 12, resulting
in-the very-efficient arrangement of the lower
angle bars 23 resting upon the bars 17, while
the upper bars 28 bear directly upon theangle
bars 20.

The threaded ends of the rods 32 are now -

inserted in the lugs 34, nuts 35 being first
applied to the rods before insertion, and the
other nuts screwed -on for adjustment on the
opposite side of the lugs. The pull bar 33
is now inserted transversely through the slots
36-and one pair of slots 42 1n the end plates 22
of section 11. The length of the boem is now
adjusted for the length of chains desired, by
selecting the particular slots 42 to be used,
or by changing the position of nuts 85 on

“the rod 82.

My present invention is not particularly
concerned with the manner of mounting the
boom upon the machine frame, but concerns
the structure of the:adjustable boom per se.
While the boom is shown pivoted upon the
shaft 37 to which power is applied from a
suitable gearing, this is merely illustrative
and the power shaft and hinge shaft rieed not
be identical. Other traction means may also
be employed, and other mechanism used to
vary the inclination of the assembled boom.

Having thus described my invention, what
I desire to claim and protect by Letters Pat-
ent of the United States is—

1. Inan endless chain and bucket excavat-
ing mechanism, an adjustable boom compris-

ing telescopic tubular metal sections, a trans-.

verse pull bar extending through one section
with its ends protruding externally,; and lat-
erally positioned rods having eyes on one end
thereotf fitting the ends of said bar, and.the
opposite ends connected with the other sec-
tion.

2. In an endless chain and bucket excavat-
ing mechanism, a longitudinally adjusting
hoom. comprising telescopic tubular sections
rectangular in cross section, and each com-
prising parallel side and end metal plates
mounted in pairs and whose edges are se-
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curely fixed in spaced relation by angle bars
riveted thereto, the angle bars of the inner
section being slidably mounted upon certain
angle bars at the corners of the outer section,
and means for holding the boom sections in
longitudinally ac{]vsted relative position.

3. In an endless cha'n and bucket excavat-
ing mechanism. an adjustable boom compris-
ing telescopic tubular metal sections polygo-
nal in cross section and one of them provided
with laterally extending lugs, 2 transverse
pull bar extending thrmwh apertures in the
walls of one section with the ends of the bar
protruding externally, and laterally posi-
tioned I'f\dg extending lulotlmnqe of the hoom
and hs vmo eves on one end thereof fitting
the ends of said pull bar, and the opnosite
ends QCl}ll@‘E“blV connected with the said luos.

4. In an endless chain and bucket excavat-
ing mechanism, an adjustable boom compris-
ing telescopic tubnlar sections, one of which
sections is rectangular in cross section and
comm'ises parallel side and end metal plates
whose edges are qecurolv fixed in spaced rela-
tion by angle bars rivetad to said plates, and
the inner section having transverse pairs of
opening S snaced apart in the direction of the
leneth of the hoom, a transverse pull bar ex-
tending through one pair of said openings
with its ends protruding externally. and lat-
erally positioned rods having eves on one end
thereot fitting the ends of sa‘d bar, and the
opposite ends connected with the other sec-
tion.

5. In an endless chain and hucket excavat-
ing mechanism. a loncitudinally adiustable
boem comprising telesconic sectinns each be-
me formed of eloneatad metal nlates secured
tooether in spaced relation at their anonlar
edoes bv anale bars riveted to said nlates,
and external means for conmectino the two
boom sections n relative adirsted position.

6. In an endless chain and buecket exca-
vating mechanism. an adjustable horm com-
prisine telesconic tubular metal sections one
of which hss Jateral extending lues. a trans-
verse nll har extending throngh the other
section with itg ends protroding externally,
and laterally positioned rods havine eves on
one end therent fitting the ends of the hor,
and the onposite ends of the rods adjustably
connerted to said Ings.

7. Tn an endless chain and bucket excavat-
ine mechanism. an adiustahle boom com-
micﬂnw telesconie tubular sections. the latter
beino nolvernal in eross section and commnris-
ine loneitodinal metal plates sernred tooeth-
er in spaced relation at their edees bv anele
bars riveted thereto. certain nlafes of the in-
ner section havino transverse paire of anen.
ines spaced anart in the direction of the
lenoth of the hoam. a transverse pull har ex-
tonding thronoh anv one of said pairs selec-
tivelv and with its ends nrotrudine evterngl.
ly, and connecting means for rigidly holding

1,832,787

the said bar at a predetermined distance from
the ends of the outer section.

8. In an endless chain and bucket exca-

vating mechanism, an adjustable boom com-
prising telescopic tubular sections, the latter
being rectans‘uml in cross secticn and com-
prising longitudinal metal plates secured to-
gether at their edges, certain plates of the
inner section having transverse pairs of open-
ings spaced apart in the direction of the
length of the boom, a transverse pull bar ex-
tending through any one of said paivs selec-
tively and with its ends protruding external-
1y, screw-threaded connecting rods having
eyes on one end thereot fitting the ends of the
bar, laterally extending lugs po ned on
the outer qectlon, the said lugs having aper-
tures for receiving the said rods there-
through, and certain plates of the outer sec-
tion having elormaned slots threugh which
the pull har may ex wtend transver seiy and be
moved therein longitudinally of the boom,
and locking nuts carried by said rods on either
side of said lugs, whereby the length of
the boom Inzy be adjusued by monnting the
bar in different pairs of said o m:n.:7 or
ch‘m?m(‘ the position of said nuts on the
rods, or Ly both adjustments.

9. In an endless chain and bucket exca-
vating mechanlsnm an adjustabie boom com-
prising te'escopic tubuiar scetions rectang Y-
lar in cross section, and each comprising
parallel side and end elongated mem] nh{es
whose edges are securely fixed in snaced
relation by angle bars LlVQtOd to said plates
‘Idjaoent the edoes, the inner of said sec-
tions fitting within the outer sections neatly
in a lateral direction, but bheing shallower
in depth than the outer section and held

adjacent the bottom plate of said outer see-
tlon by angle bars riveted to the upper
side walls of the cuter section and w 1uhm the
latter, whereby to space the upper plates of
the two sections apart, and means for h\,m
ing the boom sections in adjusted relative
poqmon

In witness whereof T have he ereunto et my
hand this 21st dav of Jﬂnu:nv. A D. 1929

AUGTSTUS J. PENOTE

o

=3
el

snr
W00

ot
-
i

[
£
(#14



