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UNITED STATES

PatenT OFFICE.

' DESMOND FITZ GERALD, OF BROOKLINT, MASSACHUSETTS.

'MACHINE FOR CLEANING CONDUITS, &c.

SPECIPICATION formineg part of Lietters Patent No, 362,153, dated May 3, 1337.
_. Application filed Septemher 4, 1886. Serial No. 212,766. (No model.)

- do all whomy it 1wy concern:

Be 1t known that I, DEsyMonND FiTz G1 JIRJLI D, ‘

~of Brookline, in the county of Norfolk and

IO

L5

20

State of WIassachusetts have invented a new
and useful Machine for Cleaning Conduits,

Aqueduets, Pipes, and Sewers, of which the

following i1s a full and exact description, ref-
erence bemc-* had to the accompanying draw:
ings, which form a part of this specification,

.a,nd to the letters of reference marked thereon.

Figure 1is a side elevation showing the
main features of the machine. Fig. 21sa plan
of like character, and Fig. 3 isa rear elevation
of the same.

Very few if any attempts have heletoforé_

been made to apply machinery to the impor-

tant purpose of cleansing the larger conduits
for water-works or the lawel class of sewers,

pipes, &e. The work has only been done by
hand, the men working with brooms ,SCrapers,
&e., Wlt]lll] the condmt Much time 1s occu-

| 1:)19(1 10 this way,and not always the most per-
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fect work acecomplished. This is a serious dis-
advantage, as the water- supply is thus mtel-
rupted.

The object of my invention is to produce 2
machine with which better work may be ac-
complished than is done by hand, and greater
expedition secured.

The nature of my invention relates to the

‘employment of rotating and other brushes to

release the slime, refuse, growths, &c., and
sediment from the surfaces within the con-
dutt, and to the flushing, flooding, and wash-

ing by partially or wholly obsfructing the

flow of water, and thereby procuring a velocity

In fiow for washing and flushing, and power

to be used in the process and in working the
machine,and to the several devices and the con-
struction and combination of parts, substan-
tially as hereinafter more fully set forth.
Referring to the drawings, A indicates the
surfaces of the conduit. The machine shown
18 specially designed to-cleanse the bottom and
sides of the conduit as high up as the usual
flow of high water, viz., to the top of the side
brushes. These brushes, four (more or less)
in number, are in disk form, the rattan, bris-
tles, or other brush material projecting from
a flat side of the disk.in the direction of the
axis of the shaft on which the brush revolves,

and are marked B.

The two or more main
brushes to operate on the bottom are marked

C. One of these brushes is preferably hung

in the front or fore part of the machine, and the 55
other in the rear. The two cover the width of
the bottom of the conduit, lapping somewhat

in the middle to make sure that no part is left
untouched. They are of barrel form, round,
and rounded convexly lengthwise, to conform 6a
to the form of the surface of the conduit (what-

ever that may be) on the diagonal or angular

line at which they are set. They are prefem-

bly made to rotate from the bottom contact

forward with or in the direction of the water o3
flow,

- It will be observed th‘lt the forward brush

C, being in advance of the truck or traction
wheel W]H clean the track for the wheel or
truck on the side where it is located. It is 7o
desirable that the wheels on the other side of

the machine should also have a clean track.

This is necessary because the truck-wheels, by

‘their adhesive contact with the track, are to
rotate with sufficient force to rotate thelr axle, 75

which is also the driving-shaft on which ]S
keyed the driving gear D, which is'made to
drive the bottom brushes, C, through gear L,

and the side brushes, B, through gear G.
Therefore a track-cleaning brush, H, is located 8o
in advance of the truek-wheel, which 18 lo-

cated on the other side of the :nnehme This
brush is mounted in a frame which 1s hmﬂed "
or journaled concentric to the forward aﬂe

~and the brush is in form the frustum of a 85

cone, and on itsshaft is a bevel gear wheel or

pinion, which meshes into and takes its rotary

motion from a bevel-wheel in the side of the

truck-wheel, in advance of which it is located.

A. serew, 1, is pivoted to the frame of brush go

H, and 1s 0pe1ated to elevate and adjust the

frame and brush by a wheel-nut, J, journaled

in a swivel-bearing in the stand K, bolted to

the main frame of the machine. -
The traction or truck wheels are marked L, g5

and are provided with rubber or other yield-

ing tires, to render them adhesive to the track

and to guard the track-surface from injury, as

they will tread dir ectly upon the conduit-sur-

face. They are keyed to thelr axles, and the 100

axles have suitable housings or befumcr boxes |

on the main frame. These bearings are pret-
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erably anti-friction roller-bearings, and should | as occasion demands—the machine, if permit-
ted, will be driven as the water accumulates

be made of non-corrosive composition.

All working-joints and bearings should be
protected from rust and corrosion by ‘¢ Bab-
bitt’’ metal, composition, &c. _

The axles, which are marked M, are also
the shafts on which are keyed the large driv-
Ing-gear 1), one on each axle. |

The main bottom brushes, C,arejournaled in
suitable yokes or secondary frames. (Marked

N.) These frames are journaled or pivoted

concentrically to the axles, and are elevated,
depressed, and held in the positions desired for
working, rest, &c., by means of serews O.

These screws are pivoted to the brush-frame,

and are operated by means of the hand-wheel
nuts P, which have their swivel-bearings in
stands Q, which are bolted to the main frame.

The side brushes, B, are-on shafls mounted
1In suitable bearings, and are driven by gears
G, which mesh into and receive their impulse
from the main gear-wheels D. These shafts
are splined and arranged.to slide longitudi-
nally and transversely to the machine for ad-
justment and control by means of screws R,
operated by hand-wheels S. Thesescrews have
a traversing nut, T, with jointed links, also
jointed to loose collars confined between col-
lars j. The collars 4 are held by set-screws
to shatts V. A spring is interposed between

nut T and cross-head [, to secure an elastic:

action thereby, to make the pressure of brushes
B upon the surface to be cleaned an elastic
one. The spring may be a spiral one, as indi-
cated by black lines in Fig. 3. Pins U are
placed in the links %, so that the return move-
ment of the nut against them may draw back
the brushes. The operation and arrangement;
of brushes D, their screw R, links &, and the
spring, &e., will be understood by reference

to Fig. 3.

45

Theceonduitshown gives but one of the many
and various forms of section to which the ma-
chine is adapted. Thelongitudinal face curves

and disk-face curves of the brushes must be

varied to conform to these various shapes, and

. the action and the application of the brushes
‘need not be limited to anything short of the

50

55

60

entire contour.

The retracting-pin in the links referred to

isimarked U. Thesidebrush-shaftsare marked

V. These shafts slide freely endwise through
their driving-gears G, as above noted. This
enables the operator to press the brushes B
with greater or less force, as occasion may re-
quire, against the surfaces to be cleaned, and
to draw them back out of eontact, and also for
removing and replacing brushes upon the
shafts. The brushes C may be operated to
bear more or less forcibly upon the surface to
be cleaned by means of serews O, and hand-
wheel nuts P also may be lifted out of contact,
a8 oceasion requires.

To give motive power and impulse to the

5 machine, a dam or bucket, W, is provided
“and hinged to the machine.

When this dam

against the dam in a dowastream direction.
The truck-wheels, being somewhat adhesive

| by force of their weight and that of the ma-

chine, will be caused to roll regularly, in pro-
portion to the velocity acquired by the dam
and machine, thus causing their axles and
the large gear D to rotate. The rotation of
this gear rotates the brush-gears and the
brushes, as before explained. This dam W
performs other functions Dbesides propel-
ling this machine, and thereby rotating the
brushes—viz., as the water accumulates be-
hind 1t the brushes are furnished with water
for the ¢leaning process. |
thin film or sheet of fast flowing water to pass
between its edges and the conduit-surface, pro-
portioned in velocity to the head acquired.

This flowing 1n close and forced contact with

the surface to be cleaned removes the deposits
and washes the dirt downstream. Stationary
dam or disk,and bearing upon the surface thus
preceding this jet of water,will leave only the

finishing process to be performed by the ro-

tary brushes. For this purpose—viz., the jeb
flushing—the dam may be expanded to con-
form to the entire sectional areaof the econduitb
or duct to be cleaned. The brushes,both fixed
and rotary, may be made to cover the entire
sectional contour. When so extended, the
machine may be controlled by a cable, line,
&e., from the upstream gate-house. The dam
is provided with elastic tired or surfaced rolls
X, to gage its closeness of approach to the sur-
faces. Theserolls may be adjustable, and may

be used with or without adjusting-serews O or

other dam-adjusting screws. -
Adjustable elastie tired or surfaced guide-
rolls Y are furnished to keep the machine mov-
ing steadily in the exact line of the conduit.
A convenilent mnethod of mounting these rolls
is shown inFigs. 1and 2. Theyarejournaled
on the outer end of oulriggers or arms slotted
on screw - bolts having hand wheel-nuts Z.

These arms are arranged diagonally or trans-

versely to the machine, and so may slide end-
wise foradjustment,and be held firmly in place

-by-means of the hand wheel-nuts Z and their

serew-bolts.

The frame-work can be made of angle-iron
mainlyand of theusual marketshapes with cast
bearings, housings, wheels, &e., as will readily
be suggested to any well-informed machine-
malker. The shafts are for the most part of
steel, as thereby great stiffness with light
weightis practicable. Such parts as are notof
composition or Babbitt metal, where exposed,
should be coated with asphaltum, paint, or

1t pe_l‘mit_S, aJ]SOJ 4
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with tin or zine¢, by galvanizing or other pro-

cess. Rattan inserted In wood or metal with
hot piteh or resin furnishes a good brush ma-
terial. Others, however, may be used.

The angular relations of the main gear D
and the pinions E and G are provided for by

1s lowered Into a flow of water—more or less, t making angularly-arranged teeth upon the

130
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~pinions adapted to bear evenly upon the regu- | and giving impulse to cleaning-brushes, sub-
lar right-angularly-arranged teeth of the large | stantially as described.

gear D.

For working the machine upstream crank-

gearing is provided, gearing into the large

wheels D. The cranks are marked f, and are

mounted on a gear-shaft with intermediate
stud and shaft-gearing. A pinion, «, on the
crank-shaft plays into a stud-gear, b, which 1In
turn gears into stud-gear ¢. This gears into
the two pinions d, on whose shafts are pinions

¢, which gear into and drive the large gear-

5

20

25

30

wheels D. This power may, if needed, be ap-
plied as an auxiliary to the water- power 1n
the cleaning process.

- Various other powers may obviously be ap-
plied by similar methods—as, for instance, &
small turbine-wheel—when sufficient head of

‘water can beused. Thefirst use, however,ofthe

crank and gears by hand-power is to move the
machine upstream after a downward cleaning
trip. It may also be drawn back by means of
a cable from the gate-house. The cranks are
marked f. The crank shaft and pinion ¢ may
be transferred to the position g for the men’s
convenienceinworking downstream,thestands
being removable upon the frame for that pur-

pose. |
The frame-work of the machine 1s marked F.

It is obvious that the barrel-shaped brushes |

might be applied to cleaning the sides or the
disk shaped to the bottom; but this modifica-

tion-would involve a less simple and direct

35

40

45

system of gearing to drive the brushes. Brakes
h are provided and are applied to the large
gear D, but may also, if preferred, be applied

to the wheels I.. They are pivoted in stands <.

With reference to the collars on the side

brush-shafts, V, let it be noted that the fixed |

collars 7 are made fast to the shaft with set-
serews, so that their position on the shaft may
be changed as the brushes wear and become
shorter. The gears Gare provided with a fixed
key or feather, which occupies the spline in
shaft V, and by which the gear G 18 made to
rotate shaft V. -

To avoid marring the shaft V, the set-screws
in collars j may find their bearing upon shaft
Vin the bottom of its spline. DBetween collars

50 4 are located the loose collars, to which the

35

65

links &k are pivoted. These links k are pivoted
at their other end to the cross-head [, which
slides freely on the screw R. DBetween this

eross-head 7 and the nut T and about the shaft

V is placed the spiral spring before alluded
to, which secures an elastic force upon the
brushes B to press them to their work. The
nut bears on the spring, the spring on the
cross-head, and the cross-head, through the
links &, on the loose collars.

I claim— |

1. A machine for cleaning conduits, pipes,

and sewers, as constructed—viz., having a |

traversing dam or bucket for propelling the
machine-—in combination with a truck or trac-
tion wheel or wheels connected by gearing to

i

2. Ina machine for cleaning conduits, pipes,
&c., a brush or brushes mounted on a frame-
work in geared connection with the traction-
wheels, in combination with hand-power €o-
operative gearing arranged to operate the
wheels and brushes, substantially as described.

3. Inamachine for cleaning conduits, pipes,
and sewers, a frame-work mounted on traction-
wheels and having barrel-shaped revolving
brushes operated by means of intermediate

| gearing, in combination with said traction-

wheels and a traversing dam, substantially as
described. | -

4. Tun a machine for cleaning conduits, pipes,
and sewers, a frame-work mounted on traction-
wheels and having disk-shaped revolving

‘brushes operated by means of intermediate

gearing, said traction-wheels, and a traversing
dam, substantially as described. |
5. Ina machine for cleaning conduits, pipes,

and sewers, a frame-work mounted on wheels

and bearing both barrel-shaped and disk-
shaped revolving brushes operated by means
of intermediate gearing, traction-wheels, and
a traversing dam, substantially as described.

6. In a machine for cleaning conduits, pipes,
and sewers,the combination of a barrel-shaped
brush, a hinged or pivoted yoke, N, in which
it is hung, a pivoted adjusting and supporting
serew having a journaled T-shaped head, and
a rotating nut, substantially as described.

7. A disk-shaped rotary brush made con-
trollable and adjustable under elastic press-
ure, in combination with intermediate gearing,

70

75

S0

90

100

traction - wheels, and a traversing and pro-

pelling dam, substantially as described.

3. In a machine for ithe purpose aforesaid,
and in combination with a propelling-dam,
traction-wheels,and intermediategearing,front
and rear revolving brushes, covering each an
opposite half of the bottom surface of the con-
duit, substantially as described. R

9. In a machine for the aforesaid purpose,

| side disk-shaped brushes arranged one malnly

above the other and one partly in advance of

the other, substantially as described. -
10. Ina machine for said purpose, side disk-

shaped brushes asarranged approximately op-

posite to each other,snbstantially as described.
" 11. In a machine for said purpose, a disk-
shaped rotary side brush, in combination with
a barrel shaped rotary bottom brush, substan-
tially as described. | |

105

IIC

115

120

12. Inamachine for the purpose named, the -

combination of a series of barrel-shaped bot-
tom brushes and a series of adjustable disk-
shaped side brushes,substantially as described.

13. In a machine for cleaning conduits,

pipes, and sewers, a traversing propelling-

dam and traction-wheels, in combination with
rotary brushes and intermediate gearing, sub-
stantially as described. -

14. In a machine for the aforesald purpose,
a propelling-dam or water-stops made adjust-

'I'f

125
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- able to a small remove from or approximate | double purpose of pr opellmg and ﬂushln
- conbact with the surface to be cleaned, in com- -

 bination with brush-operating mechanism and
- cleaning-br ushes, Substa,ntlallv as described.

15. The dam, in combination with the ad-
justing screw ::md nut,the jointed conneections,

- and frame, subsmntmﬂv as and for the pm—
o :pose set foxth |

10

16. The combmatmn Ofb’bl 1"61 %haped b1 ush

brush- -yoke N, elevating and adjusting secr ew | =
{ truck-wheels and rotating brushes, the adJust e

- and nut, Jomted connectlon, and frame, Sub
- ;Stalltla]ly as and for the purpose set forth

s

- 17. In a machine for aforesaid purpose, the |
~ disk - shaped brushes having sliding shafts, |
gears, ‘and elastic screw - qdjustmg gear, in

;combmatlon with the traction-wheels, a};les,

.fmd gears D, substantialiy as deseribed.

20

) :pellmn" dam,

19. The. combmatlon of the ‘1dJ ustable pro

. gearing, and brushing - meehfmlsm Subst‘m
-. tlally as described. S

R

'20. In a machine for afm es'ud purposes

;'md in combination with traction-wheels: o1v-

~ ingimpulseto operative mechanism for clean- |
. -1_ng,_the adjustable dam or stop-water, for the .

| :Substantlally as described.

- 21. In:a machine for cleanmﬂ' condults,

1 pipes,and sewers, the truck or tractlon wheels,
axle, and :driving-gear D, in combination with
| brush-rotating gears and other power mech-
| anlsm—sueh as turbine wheel, hand-crank,
| &e.—~co-operative for smd purpose, substan-
| tially as described. -

35:{

o

22. In a machine for llke purpose havn]ﬁ-? 3

i able rollers.and arms for Slde 0‘[11(188 substan-; o
tially as deseribed. -

24. In a machine f01 clefmmﬂ' condmts,

| ?plpes, and sewers, the ddm VV .:IS dpp]led and;:
1ts hinged frame and pwoted concentrically to |-

. the main axle, its bevel-gears, and operating
. 8cerew and nut 1n combination with the inter- |
- mediate gearing zmd tmction *;xheel sub%t‘m- |
tially as deserlbed .

'St'mtlally as deserlbed R |
25, In a machine for smd purpeses the com-:
‘bination of trucks, axles, gears, bottom and.
side brushes, and Slde roller ﬂ‘mdeﬂ} substan-

| !tlaﬂy as deseribed,
traction - wheels, intermediate |

- 26. The - combmatwn .oi the e]astlc

DESMOND I‘IT/ GERALD
YVI tu esses

0" A-RLL‘S- GAth,i RN
- FRANK G. PARKER.

| i

- 23. In a machine forsaid pulposes the dam
W, thetraction-wheels I, andaxleand gears D,
| ..mth the rotary brush ﬂemr zmd bru%hes va U
L -stantl"llly as described. SRR L .

18 Ina m%chme for conduit, &e., cleamnn‘ |

L ;purpOSeS tl]e trcICL Cle‘ll ing blubh ]ﬂ@llnted 1N e s

| ilredi -
;‘ﬁheel its axle, gearing, and. brushluﬂ mech
| "II]IS[H subst'mtlally as descrlbed
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