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My invention relates to extension booms 
for excavators especially adapted to the dig 
ging of trenches; and the particular object 
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 wil support 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 
5 discovered in adjusting the length of the 

endless carrier, and therefore, of a practi 
cable and efficient means of adjusting 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 adiustible mechanism for 
the said boom which will retain a suitably 
strong Support or boom at varving positions 
of the boom and at varying lengths of the 
S88. 

A further object of my invention is to 
provide an adjustable boom for an endless 
dierointy chajn or carrier designed to be 
mounted on the rear of a motor driven ma 
chine which is supported solely on endless 
tractors, the motor being mounted on the 
onnosite or forward end of the machine. 
While the said endless carrier will ordinarily 
be rivoted on the machine frame at varying 
inclination to a dilst the depth of the trench 
to be excavafed, the Special means of mount 
ing the carrier. Will not be set, forth in this 
application in detail, but this case will be 
confined especially to the efficient adjustment 
of the boom. 
With the foregoing and other objects in 

view which will appear as the description 
proceeds, the invention resides in the com 
bitation 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 

8 Figure 1 is a side elevation of a telescopic 
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extension boom supporting an endless chain 
excavator, and shown contracted to its ap 
proximate limit; 

Figure 2 is a similar view of the same 
structure, but shown adjustably extended to 
its approximate limit; 

Figure 3 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; 

Figure 5 is a plan view of the boom sec 
tion shown in Figure 3, parts being broken 
away; 

Figure 6 is a transverse section of the boom 
taken in the plane indicated by the line 6-6 
of Fig. 3, and 

Figure 7 is a transverse section of the boom 
talen in the plane indicated by the line 7-7 
of Fig. 3. 
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 I reserve 
the rioht to make such minor changes there 
in, within the scope of appended claims, as 
mav from time to time he found desirable. 
My improved hoom 10 is designed to sup 

port various endless carriers, which may 
comprise a single or double chain, or may 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 
elements, or for loading purposes in general. 
Whatever the character of carrier sup 

ported thereon, my 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 

55 

60 

65 

O 

80 

85 

95 



0. 

5 

20 

25 

30 

35 

40 

45 

50 

60 

5 

2 

shown. The result, as shown in Figs. 6 and 
7, is that of telescoping tubes polygonal in 
cross section. The larger section 12 is 
formed of lateira and eind plates 15 and 16. 
as shown in such cross section, with corner 
angle bars securing the longitudinal plates 
5 and 16 together at their edges. The lower 

angle bars 17 are attached by their horizontal 
flanges to the upper surface of the lower plate 
i5, while the vertical langes are applied out 
side the lower ends of the end plates 16; but 
the upper angle bars 18 are applied 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 plates 15 and 16, 
and thereby hold these plates in relative po 
sition and at the same time presenting 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 smaller telescoping section 11 is 

formed of end plates 22 as viewed in Figs. 
6 and 7, parallel with the end plates 16 of 
the larger section, but slightly spaced from 
the olter plates by the vertical flanges 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 25 of the inner tubul 
lar section is widely spaced from the upper 
side late 15 of the larger section 12, and 
held in said spaced relation by inner angle 
bars 20 whose lower flanges are contiguous 
with, though unattached to, the angle bars 
23 of the inner section 11. The vertical 
flanges of the bars 20 are apertured to re 
ceive therethrough a series of rivets 26 which 
serve to fasten the vertical flanges of the bai's 
18 and 20 as well as the upper edges of the 
side plates 16 therebetween. 

It is evident that the angle bars 20 read 
ily serve as spacing elements and permit slid 
able movement of the inner boom section 1 
beneath said bars. in such movement, the 
horizontal flanges of the lower angle bars 23 
will contact the upper surface of the horizon 
tal fianges of the angle bars 17, the rivets 27 
securing the plates 24 and 25 to the bars 23. 
having smooth outer end surfaces to move 
freely with such bars im contact with the bars 
17 and 20. The nature of the telescoping 
structure above described clearly discloses 
the position of the inner boom section 11 ad 
jacent the bottom of the outer section 12 
and thereby provides a very stable connection) 
for the two sections whether greatly extend. 
ed or contracted. 
The outer ends of the sections 11 aid 12 

are provided with conventional pairs of 
spirockets 28 over which the endless chains 
29 are guided. Each chain is made lap of 
the usial links SOne of which may 3e dis 
connected, for the pillbose of lengthening or 
shortening the chains by removing or insert 
ing certain links, as may be found necessary. 
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Guide pulleys 30 are provided upon the outer 
section 12 for guiding the chains between 
the ends of the boom. 
A diustinent of the two sections 11 aid 

i2 telescopicaily, is accomplished in two 
w;ys. First, the eyes 31 ofiongitudina? bai's 

may be connected with a transverse puli 32 
bar 33, when the atter is coini)ected with the 
inine end 13 of the Shinailer section 11, in two ??!.. 

diferent positions which provide a diferent 
legi'ee of exterision of the boom; and Second, 
the i): 's 32 are screw-threaded bolts at the 
sides of the bool), connectiig the two sec 
tions 11 and 12 together, their ends opposite 

ends carrying the eyes 31, piercing lateral 
is 34 on the larger section 12. and provided 
h securi) in its 35 on each side of the 

!i: gs, yY":* (:?'e•}»; :ctions may be ad 
justed 'elatively by manipulating the said 
juts on the bars. The two forms of adjust 
i i*h {.Y y be employed separately or at One 

Vo the eyes 31 with the pull bar 
3 may be shifted from the position shown in 

. . to that shown in Fig. 2, and at the 
::::::he title the in its 35 may be screwed fur 
he tip on tie bars 32, froin which it, will 
be evident tilak either form of adjustinent 
lay he employed without the other'. 
Referring es:ecially to Figs. 3, 5, 6 and 

7, it will ie noted that the pull bar 33 ex 
is through a slot in the plates 22 as well 

as in the plates 16, the projecting ends of 
the pull bar serving for attachinent of the 
eyes 3} thereon, as shown with particular 
clarity in Fig. 7 
To termit longitudiia adjustinent of the 

3ars 32 in the Augs 34 by means of the nuits 
35, the engaging eyes 31 must move, together 
with the cross-element-the still bar 33, tro 
wards and fro;} the said it O's. To acconi 
plish this, the eind piates 16 of the larger sec 
tion 12 are provided with elongated slots 
36 which are show; very clearly in Fig. 2 of 
the drawings, indicated in Fig. 7, but are 
concealed by the hars 32 in Figs. 1, 3 and 
4. "The File:És 42 in the ates 22 for recej ving 
the ill bar, are not especially elongated, but 
have the for of a cross-section of the lar 33. 

Considering this struc 

A. 

acture recited in the 
paragraphs inlinediately preceding, it will 
be evidentº #hat the }}ili bar mnay reinain in 
serted in the lates 22, while the ends of the 
bar are adjusted in the slots 36 when the 
nuts 85 are moved upon the rods 32. When 
the bar 33 i the inine' section 33 is removed, 
may be moved fro) in the position shown in 
Fig. 2 to that shown in Figs. 1 and 3. For 
this reason, the section 11 is provided with 
two pairs of slots 42 to receive the pull bar. 
all of which slots 32 are in the plates 22. 
if a wider variation is desired in the length 
of the boon, inore than two pairs of slots 
Imay be irovided in the plates 22, such other 
siots being added in a linement with the slots 
shown in Figs. 1, 3 and 4, 

70 

5 

80 

85 

00 

5 

G 

  



O 

5 

20 

25 

80 

35 

4. 

50 

the 

t 

s 

1,832,787 

I 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 re 
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. ? 

As illustrated in Fig. 4 of the drawings, 
the boom 10 is 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 of the boom is pro 
vided with a pair of lugs 38, one of which 
is 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 are also included in 
the supporting frame, but these 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 is made to applicant's end 
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 
boom carrying 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 ordinarily Perma 
nent and fixed, such adjustment will usually 
be made by varying the length of boom. Of 
course, adjustment of the brace bai's 40 may 
vary the depth of trench by varying the in 
clination of the boom, yet there is a prac 
ticable limit 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 adjustment of the boom, but 

weakening of the boom when extended 
has resulted in general abandonment of the 
structure as attempted. 

Former difficulties in the construction of 
telescopic adjusted booms I have overcome, 
I believe, by the provision of the tubular sec 
tions 11 and 12 of the boom, providing the 
hollow polygonal Sections built up from sepa 
rate plates connected at their edges 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 

other section. 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 section 12 of the boom may be 
built up first by assembling the plates 15 and 
16 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. The lugs 
34 are carried by this section. The section 12 
is 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 Festing upon the bars 17, while 
the upper bars 23 bear directly upon the angle 
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 nits. 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 in the end plates. 22 
of section 11. The length of the boom 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 35 on 
the rod 32. 
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 need 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. In an 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 
thereof 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 
boom 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 bal's at the corners of the Outer section, 
and means for holding the boom sections in 
longitudinally adjusted relative position. 

3. In an endless chain 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, a transverse 
pull bar extending through apertures in the 
walls of one section with the ends of the bar 
protruding externally, and laterally posi 
tioned rods extending lengthwise of the hoom 
and having eves on one end thereof fitting 
the ends of said pull bar, and the opposite 
ends adjustablv connected with the said luo's. 

4. In an endless chain and bricket excavat 
ing mechanism, an adjustable boom compris 
ing telescopic tubular sections, one of which 
sections is rectangular in cross section and 
connrises parallel side and end metal plates 
whose edges are securely fixed in spaced rela 
tion by angle bars riveted to said plates, and 
the inner section having transverse pairs of 
openings spaced apart in the direction of the 
length of the boom, 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 
thereof fitting the ends of said bar, and the 
onposite ends connected with the other sec 
tion. 

5. In Rn en dess chain an f bucket excavat 
ing mechanism, a onoritul din liv adjustable 
boom Comnrisin og telescorbic sections each be 
in or form? d of elnorated metal nates secured 
tooether in Saced relation at their an oilar 
edores lov a nor?e bars riveted to said plates, 
and external means for connecting the two 
boom sections in relative adiI sted position. 

6. In an endless chain and hicket exca 
vating" merhanism. an adjustable bonm com 
prisino felescopic tubular metal sections one 
of which has lateral ev;tending lugs. a trans 
verse roll har extending throttgh the other 
section with its ends protri dino externally, 
and lateral lv positioned rods havino eves on 
one end theren f fitting fha ends of the har, 
and the opposite ends of the rods adjustably 
connarted to said lors. 

. In an endless chain and huokot excavat 
ino mechanism, an a diustable boom com 
prising telesconic tubular sortions, the latter 
bejn Q Dolvonnal in cronss Section and crominoris 
inor honoriti7dinal metal nates seritrer tooreth 
er in Spaced relation at their odores bv. anole 
bars riveted therefo. certain lates of the in 
mer section havino transversa pairs of nºnan 
ino's spiral aart in the direofinn of the 
leno"#h of fihe bonm, a transverºse nn al bar ex 
tending thinli oh any one of sail pairs selec 
??????ve{v7 ?r? ( \v?th ???ts eT?ds ???r"???"r"TT????? ?” (a vife??r? al 
ly, and connecting means for rigidly holding 
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the said bar at a predetermined distance from 
the ends of the outer section. 

8. In an endless chain and backet exca 
vating mechanism, an adjustable boom com 
prising telescopic tubular sections, the latter 
being rectangular in cross Section 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 paii's selec 
tively and with its ends protruding external 
ly, screw-threaded connecting rods having 
eyes on one end thereof fitting the ends of the 
bar, laterally extending lugs po ned on 
the Outer Section, the said lugs having aper 
tures for receiving the said rods there 
through, and certain plates of the outer Sec 
tion having elongated slots through which 
the prill har nay extend transversely and be 
moved therein longitudinally of the boom, 
and locking nuts carried by said iods on either 
sie of Said lags, whereby the length of 
the boom may be adjusted by mounting the 
bar in different, pairs of said openings, or 
changing the position of said it is on the 
iods, or by both adjustments. 

9. In an endless chain and bucket exca 
vating mechanism, an adjustable boom corn 
prising telescopic tubular sections rectangu 
lar in cross Section, and each comprising 
parallel side and end elongated metal plates 
whose edges are securely fixed in spaced 
relation by angle bars riveted to said plates 
adjacent the edges, the inner of said Sec 
tions fitting within the outer sections neatly 
in a lateral direction, but being shallower 
in depth than the outer section and held 
adjacent the bottom plate of said outer Sec 
tion by angle bars riveted to the upper 
side walls oË Ëhe ofi?er section and withi In the 
latter, whereby to space the upper plates cit 
the two sections apaii, ad Ineans, for hold 
ing the boom sections in adjusted 
position. 

In witness whereof I have hereunio set my 
hand this 21st day of January, A. D. 929. 

AUGUSTUS J. PENOFIE. 
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