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To all whom it ma,y concern:

Logansport, in the countv of Cass.and State

a full, cleax and exact deseription. -
My 1nvent10n relates to 1mpr0\ements in

ditching machines; and the object of my in-.

vention i isto produce a practical, durable, and

efficient machine whichis adapted tobe moved |

along over a diteh, which is adapted to rap-
idly-excavate a smooth wall ditch, and which
is provided with .an attachment. adapted to
break up frozen ground and rock.

"To this end my invention consists in cer-:

tain features of construction and combina-

tions of parts, as will be her emdftex descrlbed'
‘and claimed. :

Reference is to be had to the decompanvm g
drawings forming a-part of- this specification,

Sin Whlch similar, ﬁfrmes of reference mdxcate
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‘meehamsm for opemtmﬂ the shovels..

corresponding parts in all the views.

‘Figure 1 is a plan.view of the machine,
Fig. 2 is a vertical longitudinal section on the
line 2—2 in Fig, 1. Fw 3 is a broken sec-
tional-end view of the machlne Figidis a

detail sectional view of one of ‘the frletmn_
Fig.5is an enlamofed viewof

drum clatches.
the serew and nut meehdmsm for ‘adjusting
the guys which: support the upright fraxne

Fig. 6 is a sectional plan of the driving rod’
Fig. 7is a broken side"

and one-of its guides.
elevation onan. enlamed scale, of the shovels,
the guide frame for the _same, and the’ gulde
Fig.

© 7% is a detail view of .the ratehet mechanism
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which locks the driving frame.to the guide
frame,
8—8 in Flﬂ' 7. . Fig. 9 is'an enlar ged view of

the hinge eonnectlon between the carrladef

and the uprmbt frame. Fig 10'is a broken

detail elevation of the boom and carrxade,r‘

showing the manner in which the boom is
supported $0 as to swing horizontally. Pig.
11 is a detail plan view. of the pick whieh is
used for breaking up frozen or hard ground.
Fig. 12 is a side elevatlon of the pick; and
Fiw 13 is a side elevation of the hammer
which may be attached to the driving rod for
breaking rocks.

The machine is provided with a portable

Fig. 8is a vertlca,l section on the line

‘ | car rlade 10 whlch has preferably a platform
Be it known that I, GEORGE M. PILCHER, f

and’ which is provided with wheels 11 adapted

1 to straddle a ditchrand run-on: planks or other
of Indiana, have invented anew and Improved“ 3
Dltchmtr-Maehme of which the following is’

supports.” - The carriage is.provided with a

boiler 12 4nd engine 13 which may be of any -
‘usual type, and anysuitable. hoisting mech-

anism may be.used foroperating:the shovels;
that is, for raising:and- lowering them. and

‘also for raising- and: lowering , the pick and

hammeér, as hereinafter descubed buta ‘éon-
venient form of: me(,ha.nlsm is shown in which

‘three friction druins 14, 15 .md 16 are used,

which are geared towethel -as shown in Figs.
1 and 2, and ‘each of whleh may: be thrown

‘out of (Teal by.a suitable crank lever 17. Any
»su1tab e drums capable of being thrown out -

of gear' may be employed, however The

| inechanism: opemted by the cranks 17T donot
. 70

élaimasmy invention, butitisshowninFig.4
Each drum is muunted loosely on & shaft 18
which is ‘journaled in. suitable supports on

‘| the carriage: 10-and the shaft 18 connects at

one end by means of a ball joint 19 with a
serew 20 to-which the crank lever 17 is ap-
plied, and which is threaded in a support, as
shown in Fig. 4. -One.end of the drum has a
concave ﬂanve 21 which is aflapted to con-
tact with a cone pulley 22 carried by the shaft

18, and the drum is, normally pressed out

of -Gontact with the pulley 22 by a &piral
spring, as shown -in the drawings. By turn-

“ing:-the shaft, the- screw 20 is operdted and
«the cone pulley drawn against the flange of
1"the drum or pushed.away. from the same,
‘adeording ‘as to.whether the Urum is to be

driven-or released. Oneof the shafts is pro-
longed, as:shown at 24 in Fig. 1, and on this
lontr sbafr which projects beyond one side of

‘the carriage, is a grooved pulley 25 around

which a cable may be placed for hoisting or
other purposes.. The pulley.is thrown in and
out of gear by means of a cluteh. 28 on the
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shaft 24 which clutch is controlled by alever

29 and is not shown in detail. Theé carriage
is propelled either forward or backward by
means of a, cable 27 which is wound around

‘the drum 15 and extends downward and be-
‘neath guide pulleys 26 on the catriage bot-

fom, one strand passing out from the carriage
at one end and the other strand passmv out at

| the opposite end. . The two ends of the eable
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18 moved. .

10

may be made fast in the usial, way and by |
winding the cable on the drum, the carriage

At the front end of the carriage is an up-
right frame 30, the lower end.of which i
hinged to the carriage, as shown at 31, .and
this frame is adapted to support the boom-
and the'driving mechanism carried thereby,
ashereinafter described. Theframe is braced

by rigid guys 82 which are pivoted to the

. frame near the top and which extend rear--
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ward to a point near the rear end of the ear-
riage, each guy having at its lowerend a bolt
33 which enters a hanger 34 on the carriage
to which it is adjustably secured by the jam
nuts 85. It will be seen that by adjusting
these nuts the pitch of the frame 30 will be
regulated, and in this way the frame may be
adjusted so as to carry the driving rod in a
vertical position; as hereinafter described,
even though the carriage is runring on a com-
paratively steep grade. - - T
In the front of the machine, near the cen-
ter of the frame 30, is an upright shaft 86, the-
lower end of which is stepped on the carriage
by aball and socket joint 37. " The upper end
of the shaft is journaled .in a hanger 38 se-
cured to a cross bar 39 on.the frame 30. Ex-
tending parallel with the shaft is a post 40
which is hung so as to turn horizontally
around the shaft, the post being ‘connected
therewith by means of hangers or brackets
41 which are secured to the post and journaled
on the shaft. - This post forms part of a hori-
zontally swinging boom, which extends for-
ward from the upright frame 30 and which '
has a main brace or beam 42 which extends
diagonally upward and forward from the foot
of the post. A curved brace 43 which is se-
cured to the beam 42, is secured at its lower.
end, as shown at 44 to the upper end of the
post 40, is secured at its upper end. between
straps 45 which clasp the top eross bar of the"
frame 30 and are pivoted tothe back side
thereof, as shown at 46, and a forwardly ex-
tending arm 47 which aligns with ‘the lower’
member of the brace 43." The. upper end of
the beam 42 and the outer end of thearm 47
are provided with guide frames 48 ‘through
which the driving rod moves vertically, one
of these frames being shown clearlyin Fig. 6,
and the frame is bolted to the beam or arm
by bolts 49, the frame having opposite mem-
bers to clasp the beam or arm and the frame
has, in its sides and near its outer end,
grooves 50 in which runs the center plate 51
of the driving rod 52. This rod comprises
the longitudinal center plate 51 and timbers
53 which are bolted to opposite sides of the
plate, as shown in Fig. 6. It is adapted to
move upward through the guides 48, carrying
with it the digging mechanism, and then to
be dropped through the guides so as to force
the digging mechanism into the ground. To
thelower end of the driving rod is secured the
driving frame 54 which extends at right an-
gles to the driving rod, and bas, on its upper

‘518,824

side, a socket 55 adapted to be secured by
52, and this construction énables the driving
frame to be easily detached when the pick or
rook hammer is to be fastened to the driving
‘rod. The driving frame has outwardly ex-
tending curved arms 56>on its oppositesides,
which enter between rollers 57 which are

cured to the curved shovels 59 which extend
downward and converge,so that when in their
‘lowest position theirlower edges meet, as illus-
trated in Fig. 8, thus forming a scoop which
is capable of raising the dirt held between the
shovels. - " : ’ .
The shovels 59 are adapted to slide verti-
cally through -slots 61 in a guide frame 60
which extends parallel with the driving frame
54 and which is open in the center, as shown
at 60*in Fig. 8; Theshovels are also adapted
to move in slots 62 -which are produced in the
upwardly extending and inwardly curved
guides 63, these being arranged on. opposite
sides of the guide frame and have their up-
er
gtrengthen them. - These grooves or slots 62
cause the shovels, when raised, to convergeat
their upper ends and be separated at their
lower ends, thus opening them so that they
may discharge the material which they have
raised. e -
On opposite sides of the guide frame and
on the sides at right angles to the guides 63
areupwardly extending ratehet bars 65, which
“have springs 66 at their
abutting their lower ends
lar 67 on the ratchet bar.
adapted to -contact with the flanges 68, see
Fig. 8, on the upper side of thedriving frame

with a sliding col-

driving and guidé frames—are dropped the
springs 66 will absorb a portion of the jar so
as to prevent any of the connected partsfrom
being broken. Theratehet bars 65 also serve
the purpose of holding the shovels together
when the latter are lowered, and ‘this is the
chief function of the bars. To this end the
ratchet bars are provided on inner sides with
notches 69, the inclinations of which are on
the lower portions, and these notches are
adapted to engage dogs or pawls 70 which
slide laterally in suitable supports on the driv-
ing frame 54 and which are pivotally con-
nected with a lever71,as shownin Figs.7and
75, and the dogs are normally pressed into en-
_gagement with the ratchet bars by suitable
“springs. One dog connects directly with the
lower end of the lever below its pivot, and the
other dog connects with the lever above its
pivot, by a rod 71* which passes through a
hole 71% in the driving frame, see Fig. 8, and
thus the dogs may both be operated at once.

forced downward into the ground so as to
scoop up a quantity of earth, the dogs 70 will

bolts 56 to the lower end of the driving rod’

journaled in hangers 58; the latter being se-

upper ends, these

54, so that when the two frames—that is, the.

It will be seen then that whentheshovelsare .

slide down, the ratchet bars engaging them,
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ends connected by cross rods 64 which -
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The collars 67 are -
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flanges 68 will strike the collars 67 and the -
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notch by noteh and when the driving frame,
guide framse, and shovels are raised, the
ratehet bars and pawls will prevent the frames
from separating and the shovels from opening.

When the shovels are to be opened, thele-
ver 71 is thrown outward so as to retract the
dogs and permit the guide frame to drop and
the shovels to open. The shovels are driven
Into the ground; as already described, by the
dropping of the driving rod and the two
frames 54 and 60. This causes the guide
frame 60 to stop when it strikes the ground,
while the continued movement of- the driving
rod forces the shovels downward and together.
To indicate when the shovels are full,a gong

‘71° is arranged upon the guide frame 60 and

ithas the usnal pivoted hammer 714 theshank
of which extends into the path of the driving
frame 54 so that when the latter has nearly
reached the downward limit of its stroke-it
strikes.the hammer and rings the gong.

On opposite sides of the guide frame and
at right angles to the plane of the shovels are
depending blades 72 which are buried in-the
earth every time the shovels descend, and
which cause the ditch dug by the shovels to
have smooth and vertical sides. The guide
rod is raised and lowered by means of cables
73 and 74 which are secured to eye bolts 732
and 74* at the upper and lower ends of the
guide rod, but it will be understood that the
guide rod will drop of its own weight when

its conneeted gearing is released, ag’ here-.

inafter described. The cables 73 and 74 ex-
tend substantially parallel wita the rod and
pass over guide pulleys 75-and 76 and back

- through the brace 42 over guide pulleys 77 at
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the top of the shaft 36, thence downward
nearly parallel with the shaft 36 and be-
neath guide pulleys 78 which are journaled
in suitable supports near the foot of the shaft,
and thence around the friction drum 16, the
cables being wound in opposite directions
so that as one is shortened the other will be
lengthened.. The guide rod and the mechan-
ism carried by it may be shifted from side fo
side, so as to bring the shovels into the right
vertical plane, by swinging the boom which
carries the guide rod and this is effected by
the tiller cables 79 which are secured to op-
posite sides of the brace 42, as shown at 78%,
and which extend over guide pulleys 80 turn-

ing'in suitable brackets on the frame 30 and

from thenee back around the drum 14; the {

ropes or.cables being wound in opposite di-
rections so as to permit the boom to be read-
ily turned by the turning of the drum. The
side movewment of the beom is limited by arms
81 which are bolted in supports 82 on the
sides of the frame 30 and which extend into
the path of the brace 43, and these arms may
be adjusted so as to give any necessary swing
to the boom. :

In operating the machine, the frame 30 is
adjusted se as to be in a substantially verti-

‘cal position, the boom is swung 50 as to bring

the puide rod above the ditch, the gniderod,
the driving frame 54 and the guide frame 60
arg raised by means of theeable74 and drum
18, and the guide rod is then dropped by
throwing the druin 16 out of gear, and if nee-

.cssary, additional power may be applied by

means of the cable 73 so as tu drive the rod
violantly downward. When the frame 60
ctriieds the ground, the blades 72 are buried
in the earth and the guide frame stops, but
the driving rod and the guide frame 54 con-
tinue downward thus foreing the shovels
downward and together, a quantity of earth
being collected between them. The shovels
are locked by the dogs 70; as already de-
scribed, and the driving rod is raisod by means
of the cable 74 and drum 16, the boom is
swung to one side by means of the tiller ca-
bles 79 and the drim 14, and the load is de-
posited by swinging out the levers 71 and
releasing the dogs 70, this operation causing
the guide frame to drop and the shovels to
open. If theground isextremelyhard,a pick
83 may be used before the shovels are put in
use, this pick having teeth 85 on its under
side to-onter the ground -and lugs 84 on its
upper side which are adapted to embrace the
loweér end of thé-driving rod and to be bolted
thereto. When the pick is used the guide
frame and driving frame are removed by re-
moving the bolts 56 and slipping the socket
55 from the driving rodyand the lugs 84 ‘may
then be bolted to the rod: The pick.is oper-
ated by simply forcing the driving rod up.

teoth 85 enter the earth and loosen it up so
that the shovels may be thereafter eniployed;
or if desired where loose material, sueh as.
broken rock, hard gravel, &e., is raised, ordi-
nary lifting buckets may be attached to the
driving rod in any convenient way, the buck-
ots filled by laborers, and the machins used
merely as a hoisting machine. If rock isto
be broken, the digging mechanism may be

-detached, as described, and a steel- faced

hammer 86 attached to the driving rod; this
hammer being very heavy and having paral-
lel Jugs 87 whiech embrace the rod and ¢an be
bolted thereto. When the hammer is used,
the driving rod is raised in the manner speei-
fied, and the driving rod is-dropped by throw-
ing the dram 16 out of gear which esuses the
hammer to descend with great force so as-to
break in fragments the rock beneath.

Having thus deseribed my invention, I
elaim as new and desire to secure by Letters
Patent—

1. A ditching machine, comprising a hori-
zontally swinging boom arranged at one end
of the carriage and provided with guides at
its free end, & vertically movable driving rod
held to slide in the guidesof the boom and
provided with gunides at its lower end, a cable
mechanism for operating the driving red, and
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and down in -the manner desceribed, and the
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movable converging shovels working in the
guides at the lo“’er snd of the dmvww rod,
whereby the shovels will be forced downwar
and togsether by the descent of the vm rod,
substa utmﬂ) as described.

2. A ditehing machmc, gomprising a car-
ge, an upright swinging frame mounied
thereon fneohanlsm for ddguetm and fasten-
ig the frame, a horizoatally sw inging boom
seurad to the frame, a verti ily movable

ving rod carried by the boom, cable mach-

e v

o
in

z:n s m Tor opevarmv the rod, and 2 dxgam
(3 ueu at the lower end of the rod and

';

s ihovements, substantially as

lite hmw m wehine, comprising a car-
winging upright frame on the car-
it uuna,lly adjustable gurs extend-
the carrizge to the frame, a hori-
swinging boom carried by the frame,
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nd of the hoom, s eaolu mechanisor for
perating the driving rod, and digging mech-
yaism arranged at the lower end of the rod
and adauteu to be operatad-by tho move-
ments of thelatter, suos*“nuully as deseribed.
4. Ina mtchg maching, the combination
‘with a vertically movable driving frame, of
converging &,novem earried by uhe frame

oo
‘I.,

guide frame held Toosely to.the driv nmz.“-z,mo
and in which the “1’0"(}13 work, and means for

lecking the dri v*u‘f vad guide framestogetner,
su bstagmwhy as scrmul
5. in a dite hmg machine, the combination
with a vertically movable driving frame, of
rging shovels loosely connected with the
une, a gmdc frawme held looseiy {c the
frame beneath thesame and prowded
lides in which the shovels work, and
for Jocking the driving and Umﬁa
u(w ether, s1mswun’u)11y ag des cmbed.
dituLU“O‘ machine, ihe combination
with & vc nte aHy movable .driving frawme, of
convergingshovels 1005e1yconnected with the
sald frame, a guide frame loosely connected
with the driving frame beneath thesame, and

CORVe
‘7

pft'- ed with <rmdeQ in which the bnavalu
Wi *, suiters on Opnosxte sides of the frude
frame and at right angles fo the movels,a
means for loeking ithe driving and guide
frames togeiher bLbStﬂ,Htl&ﬂV as described.
7. In g ditching maf'hme, the combination
with # suitable sup;so“ and g verumliy %oV~

able driving rod, of a driving imme secured
to tha lower end of the rod,aguide frame held
looscly to the driving frame beued, th the same
and having upwa 1'(11 xtending guidss, con-
verging curved shov e‘s extondi agthrough th,e
slms in the guide frame, a 100‘:,0 ﬂoalect

betwoen the upper pertions of mwno vels aad
the driving frame, and a locking device to

rarti a‘dy movable driving rod held at f‘lo_

8 -

lock the shovels together, substantially as Ge-
seribed. -

S. In aditehing machin
with t,uéve“uediis mnova >l g
driving frame Sﬂrﬂurad to its
prﬂwded with unwa,mly exte
guide frame held be amh tbs

and provided with SIOL 48 ¢
unwarcdv extending m'vr\u ;;u
the guide frame, cury L‘G V’
in the slots of the
earved guides of Lhe Ti'us.vn 'i
the Jlovms and adapted to
of the driving fra mﬂ, ?.ﬁ me
ing the sho ds‘
seribed .

9. In a diiching maching, (he oo

with the vertie zﬂy moviable rinv.' e
the driving frame secured to the i(mu
Lnerodand having *memtclvoxt :
of the glotted ‘¢t 2‘1@ frame held benes
driving frame and or rovided with v
extending slotted guides, curved shovels
to move in the slots of the guide frame &
guides, rollers carried Ry the shicvels and held

8, the .'=mvb1 wsfior
iri £

aax

[

AR 24

t6 tun on the arms of the driving frame,
ratehet bars secured to the guids frn 108 A
extending upward‘y iLeref'rnm yiid d

mxne and a

'1 d by the drwmﬁ'
£ thie guide

age the ratchet ba
tantially as dcscrmﬂ'
iG. mamwhmn machine, ’m'w mbination,
with the vartically mov: able drwmg rod and
the driving Irame sectired L.x'wuw, of the
slotted gulde frame held beneath tie dri Jin«t;
frame and provided with upw ;u'diy ‘ :
eurved guides, sliding shovels o perat
Ariving frame and’ held to mnvo in the
and 0'1115;38 of the guide frame, and pai
ucgendmg‘ blades securad to og,po". ¢
of the rrmf’icfra,;ne,suu&,taﬂu'auv&
11. Ina ditching mathmc, the 0;»»
with a supporting r fra we, of an up‘-'w
hinged to the forward part of the su
irame, means for o(,l]ﬂuvlﬂg the inclinst:
the hlnged raine, 2nd & bodm movnie

-

w (.\»

S
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‘innffeﬁ frame to swing horizontally, sabsiary

a3

tially as described.
12. Ina diiching machine,
with a C'uppm‘tm g frame
}}.LHUUQ o the forward p
fmme, id guys piveied ©6 L

unper end
the hinged frama and having their othor o

adi usm.u r eonnected o thesupperiin
aa bo&u mouanted in the htmm i‘r
swinghorizontally, substan yially 5
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