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__ 1 Claim.
1
The 1nvent10n reletes te cendult reemmg ma-
guently used in cleantng Sewer plpes a,nd other
pipes where an accumulgtion of - remdue on the
walls of the pipes over a period of time. 1mpedee
the flow of water therethrough such.- ﬂew being
purely a gravity flow uneccompemed by any
pressure upon- the Water The epphcetlen is &
continvation in part- of eppllcatlon Serial No.
647,794, now Patent No. 2,488, 039, for a Wire
Feedmg and Retracting Apparatus directed. to )
similar purpose. |
The common praetice in cleaning. sewers and
similar pipes is to attach a seraper or cleaner ab
the end of a flexible cable of some commercmll,y
acceptable manufacture and to push and force
the scraper through the pipe while at the same
time rotating it; this being accomplished soleiy

by means of foreibly” paying out the cable while
simultaneously rotating it.

Heretofore a variety of mechmes have been de-
vised suited to this general purpose and for tha
moest part they have' inchided a freme usually
portable, upon which is mourtited a separate car-
riage in turn supporting a reel for the cable and
pay-out rollers designhed to guide and extend the
caple when the scraper is exterided into the plpe
To rotate the cablé” at the same time that it is
being payed out it has béen customary to mount
the carriage reteta,bly upon the frame so that the
carriage, the reél and preferably the pay-out
rollers all rotate as a unit.

In a pipe cleenmg operation” the scraper. fre--
guently encounters obstructlons which' impede its
extension into the pipe and also which restrlcts
its rotation. When such’ obstructions are en-

10
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ccuntered it becomes nécessary to- work the

scraper in and out until the obstructmn ‘has been—

removed sufficiently to perm1t the’ scraper to- Pass.

Such operations entail consider able mempulatmn-

cnn the part of the operator and a repeeted re-

40

versing of the pay-out mechanism. in order to
work the scraper i afid otit to clear the obstecle o

Usually a relatively laice réel’ must-be used. in

order to carry sufficient cable to” extend threugh
the pipe-from one manhole or SImﬂer junction
to another and to carry on a reel of large cﬁam-
eter & somewhat stiff cable which will not’ wind
on a reel of small diameter,
‘reel of such size must be of rela,twel‘y lelge pro-
portions. This means also that for a-given- speed
of rotation of the reel the rate of travel of the
cable will vary considet eny, being rela,twely rapid

when there are a lel ge’ numbe1 of ‘coils: of cable

built up on the reel ena 1e1et1ve1y slow when’ the

45

The carriage for a

20

2:
reel 1s almost empty.- It therefore” becomes de-
sirable to provide appropriate means for com-
pensating for the speed change which the cable
undergoes.

Also when the pey-out rollers are Workmg SO
as-either to pay out cable or ‘to guide the passage
of eable during e rewinding operetmn because
the rate of travel of the cable on the reel tends
to differ from the. speed of oper ation of the rollels
there is constant likelihood- of formmg a kink
in the cable between these two pom'rs which 111ey
result in damage. to- the cable and the scraper
and mereaee *‘he dl.s.neulty 01" suceessfully operat-

""""" Beceuse of the
cumbersome. neture of the appeletus where

manual control for the eppmetwn of pewer is
relied upon entirely for working the cable in end
out, it happens that many times the control is
not properly exercised with the result that the
meehlnely is likely to be damaged and the eleen-
ing operation not properly accomplished.
In & further réspect dlﬁi'eeli'y has been enco a;n--
tered in the pay-ouf rolis of machines heretofore
contrived especially wheni the cable becomes worn
and often when the cable is pulled out of a’ pipe
coated with slime and dccumulation of sand and
grevel Pay-out rolls heretofore utilized for forc-

ing the cable into the pipe have been found. to
10Se” eﬁ‘leleney and’ gripping power as the cablé
becomes worh and also when anything other than

oAy .

a cleanl cable is rin through the pay-out rolls:

It is'therefore ariong the’ objects of the inven-~
tion to provide a new and improved conduit r eam-~
ing machine mcorporetmg certain eutometlc fee- *
tures capable-of memtemmg a steady pull ‘on e,ll
parts of the cable especially when the- opere,tmn
Is reversed while at the same- time making. pro-
vision for the neeessery e,pperatus to s1multane- :
ously force the ceble and the sereper thereon-
into the pipe while at the same- tmle mtetmg it

Another object of the invention is to pmwde
a new and improved speed eempensetmg mecha-
nism for a conduit- reaﬂnme‘ mecnme wh*eh w111
compensate for diff erences in speed &t*Wthh the
cable travels through the dv"fel ent pertmn.: of. the

— L

‘machine and which is so construeted thet the-

compensation will be constantly applicable- re-
gardless of changés ih the d:u erentlel epeed eﬁ-*-
the. oper ation pregresses

- Still another ebJect of the lnventmn is-to: pre- :
vide a new. end 1mproved condult reammg me-

chine eqmpped with-an " eutometwelly Operatlve
clutch - to- the end- that:the- sterage reel. for the

~ cablé . may- be d1scennected wh:le pay-eut rolls

55

_formbly drwe the cable into the pipe and Wthh |
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automatically disengages the pay-out rolls and
connects the reel to the source of power when-
ever the operation is reversed.

Still further among the objects of the inven-
tion is to provide an automatic drag on the reel
which becomes operable while the reel rotates to
deliver the cable to the pay-out roll and which
becomes automatically inoperable when the reel
is rotated to wind up the cable as it is withdrawn
from the pipe.

Still another object is to provide in a conduit
reaming machine pay-out rolls which are so con-

structed with respect to their cable-engaging

perimeters that constant grip is had upon the

cable at all times, the pay-out rolls being capable

10

of automatically compensating for g reduction in
size of the cable as wear increases and also ca~

pable of compensating for and accommodating

an apparent temporary oversize in the cable as

gravel and sand may be carried by the cable
through the pay-out rolls.

The objects also include the provision of a con-
duit reaming machine all parts of which are
adapted automatically to adjust themselves with
respect to each other and thereby provide 2
smooth working machine, steady and efficient in
its operation, easy to manipulate during a pipe
cleaning operation and at the same time sui-
ficiently simple with respect to conventional
mechahisms embodied in it so that the machine
can be constructed of commercially available
materials readily replaceable if necessary.

With these and other objects in view, the in-
vention consists in the construction, arrange-
ment and combination of the various parts of the
device whereby the objects contemplated are at-
tained, as hereinafter set forth, pointed out in
the appended claims and illustrated in the ac-
companying drawings.

In the drawings:

Figure 1 is a side elevational view of the con-
duit reaming meachine with some structural
parts in section and showing the relative loca-
tions of the storage reel and the pay-out roller

assembly.
Figure 2 is a plan view of the machine shown

in Figure 1.
Figcure 3 1s 2 dlagramma,tlc representation of

the portions comprising the drive which are lo-

cated in the stationary part of the conduit ream- |

ing machine and which shows by dot and dash
lines the transfer of the power to a rotating car-
riage.

Figure 4 1s a fragmentary plan view, slightly

enlarged and partially in section taken on the :

line 4—4 of Figure 1 showing the automatic
clutch and brake.

Ficure 4A is a longitudinal sectwna,l VleW of
the differential mechanism.

Figure 5 is a horizontal sectional view of a pm -
tion of Pigure 4 drawn to a still larger scale
showing details of a ratchet drive.

Figure 6 is a fr agmentary elevatmnal sectmnal -

V1ew taken on the line 6—6 of Figure 9.
" Pigure 7 is a transverse elevatlonal view taken

on the line T—1 of Figure 4 showing details of

the drag.
Figure 8 is a transverse fragmentary sectional

view taken on the line 8—8 of Figure 4. |
Figure 9 is a perspective view of a bearing box
adapted to support the movable pay-out rolls.

Figure 10 is an elevational view partially in sec-

tion taken on the line 10—10 of Figure 2 showmg
a sprocket for rotating the rotatable carriage.

F1gure 11 is a sm’le elevatwnal view parmally X

20
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30
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40

4 .
in section showing the pay-out roller assembly.

Figure 12 is a transverse sectional view taken
on the line [2—I12 of Figure 11.

Figure 13 is a transverse sectional view taken
on the line {3—13 of Figure 11,

Figure 14 is a fragmentary sectional view
showing the construction of the cable- contact-
ing portions of the pay-out rolls.

Figure 15 is an exploded view In perspectwe
of spring supporting parts of the pay-out roller
assembly with springs and rollers removed for
the sake of clarity.

An understanding of the general purpose of
the device can best be achieved from an exami-
nation of Figures 1 and 2. As there shown there
is a stationary frame 10 designed to be carried
by some portable vehicle, not shown, upon which
is mounted a carriage |If encompassed within a
rectangle of structural members which is de-
signed to rotate upon the frame upon which it
is supported by bearings (2 and 13. On the car-
riage 11 is a reel {4 which rotates upon a hori-
zontal transverse axle {5 carried by the sides of
the rectangular carriage fi. The reel serves as
a storage reel for a flexible cable 16.

At the right end of the carriage as viewed in
Figures 1 and 2 is a pay-out roller assembly 11
which includes three sets of pay-out rollers partly
visible in Figure 2 over which the cable (6§ is
extended through the bearing I3 and thence up-
wardly at the right of the machine as viewed
in Figures 1 and 2.

At the lower left-hand end of the machine
as viewed in Figure 1 is g drive shaft 18 which
derives its driving force from some conventional
source of power at or adjacent the vehicle, the
power in turn being utilized for two distinct
purposes, one for rotation of the carriage {1,
and the other for rotation jointly of the storage
reel and pay-out rollers, depending upon whether
the cable is being payed out or withdrawn for
rewinding upon the storage reel.

Inasmuch as the application of power to the
storage reel and pay-out rollers must be upon
the carriage 1{ which is constantly irotating
during operation, the power is transferred

- through one set of shafts, counter-shafts, trans-

G0

05

10

76

mission, and clutch located in a stationary por-
tion of the frame and depicted diagramimatically
in Pigure 3. The power, however, must be trans-
ferred to a rotating gear train in the carriage
{{ and therefore enters upon the carviage i by
transmission through appropriate means in the
bearing 13. In general when the device is being
operated the pay-out rollers in the pay-out roller
assembly i1 are forcibly driven so as to draw
the cable {6 from the storage reel and extend

it foreibly into the pipe which is to be cleaned.

During this phase of the operation the storage
reel is unconnected to the source of power bhut
is provided with a drag which prevents the reel
from running too fast and which maintains a
drag at all times upon the cable {6 so that it
remains taut between the storage reel and the
pay-out roller assembly.

‘When the apparatus is reversed for any reason
the storage reel is then directly connected to

the source of power and positively driven thereby

while at the same time the drag is released.
During this portion of the operation the applica-
tion of power to the pay-out roller assembly is
cut off but the pay-out rollers themselves provide
a certain drag upon the cable; and Ly reason
of a specially adapted differential connection,
which will be described in detail and which is
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illustrated in part in Figure 4, the speed of rota-
tion of the.pay-out rollers will always be adjusted
with. respect to the speed of the cable as the
speed changes with an. accumulation of coils of
cable upon the storage reel.

The stationary drive

The location of the parts of the stationary
drive.is found in Figures 1 and 2 and an under-
standing: of the transfer of power through this
drive.will best be appreciated from the diagram-
maftic: representation of Figure 3. As indicated
in the lower left-hand portion of Figure 1 a drive
shaft [8. introduces power to the system which
supplies. the conduit reaming machine. The drive
shaft I8 is joined through a.clutch 20 to an inter-
mediate shaft {8’. A transmission 22 of con-
ventional design accepts. power from the inter-

mediate shaft 18’ and transmits it to & sprocket °

23. from- which a.chain drive 24 transmits the
power: to. a larger sprocket 25 which is in turn
attached to the rotating carriage {i1. A clutch
lever 21 may be employed to connect and dis-
connect the transmission 22 from its engagement
with. the. intermediate shaft 18’ thus causing the
carriage 11 to rotate or cease rotation as desired.
Details of the: mounting of the large sprocket
25. are best illustrated in Figure 10. As there
s_hpjwn the sprocket 25. lymg adjacent the bearing
{3.is:bolted. to a. channel 26 forming the. adjacent
end of the carriage {1 and both the sprocket and
the channel have clamped between them a flange
of a bearing shaft 27, this shaft being one ex-
tended through. the. bearing I3 which In turn
1s. carried- by-the. stationary frame {0.

For. convenience a brake of conventional con-
struction identified by the reference character {9

and suitably controlled may be employed to retard.

rotation of the carriage 1.

The-power from the drive sha,ft {8 and clutch
20 is also conducted through the stationary por-
tion of the.frame to the right-hand.end as viewed

in Figures- 1, 2 and 3 for eventual transmission.

to- the. parts carried by the rotating frame (1.

Power carried.in this direction is transferred first
from a sprocket 30.through a chain.8f to a larger
sprocket 32 which in turn-is carried by a. shaft

33- stationarily supported in part.upon a channel

34 _of the.frame.{0. A sprocket 3§ at the right-
hand. end- of the shaft drives a. chain 3& and
sprocket. 31 which in turn sends. the rotating
source of power through a transmission 38. The

transmission 38-drives.a shaft 39-supported upon.

bearings 49 and 41 on adjacent portions cof the
stationary frame (9. From. the shaft 39. power
may.- follow: one of two: courses- to a shaft: £3.
For pay.out or forward operation of the apparatus

a. clutch 43 may be appropriately engaged by

means. of a-reversing clutch lever 44 to drive a
sprocket- 45 which through: & chain 4§ and
sprocket 471 rotates the shaft-42 in.a correspond-
ing direction. In reverse operation manipulation

of the cluteh- lever 44- disengages the clutch 43

and engages-a clutch 48'so that power is trans-
ferred through a sprocket 49-and chain 59 to a
sprocket: 51- and reversing gears 52; thereby to
rotate the shait 42:in an opposite direction. The

cluteh lever 44 may also be manipulated to an:
intermediate neutral position wherein no power

is. transmitted- to the shaft 42. 1In either event

rotation- of the shaftv 42 1s transferred by means

V|

19

30

40
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ob

60 -

of a. sprocket - 83-and a:chain 54:to a sprocket 535 -

which:.is: connected: to: a: htollow. sleeve shait: 56

passing inside of the bearmg 13 and also within

75

2 bearings 83, 81 and 82:on the carriage #i.

- tive pay-outl reller shaft 85,

6 |
a hollow bearing shaft 571 and thence to a sprock_et

8 within the rotating carriage.

The movable drw-& |

All portions. of the. drive beyond the sprocket
98 are mounted upon the carriage I{ and rofate
with the carriage as the.carriage is: rotated: for
the purpose of rotating the cable. The necessity
for this arrangement accounts for the transmis-
sion of power from. the. sprocket 55. through. the
sleeve shaft 56 at a location such that the slegve
shaft 58 is concentric with the bearing shaft 57
comprising one. of the bearings about which the
carriage rotates.

From the sprocket 58 a chain 58 carries. power
to a sprocket §80 mounted upon a counter~drive
shaft 8i which is rotatably attached to. the car-
riage {i by means of bearings 8§ The. relative
location of the counter-drive shaft 61 is best
shown in the full lines of Figure 11 and the dotted
lines of Figure 1.

Turning now to. Figure 4 it will be noted that
the counter-drive shaft 8! extends beyond. the
adjacent bearing §2- whele i supports a sprocket
83 from which a chain 84 transmits power to &
sprocket 65 mounted upen and secured to a. dif-
terential housing 88. By operation. of a- differ-

entwl device within the housing 66 assisted - hy

& reversing clutch 87, the. parts and operatwn of
ﬂrh:.uh will be later aescrlbed in; detail, power is
transmitted to a driven counter-shaft.g§8 for the
purpose of driving the. pay-ouf rollers. In: an-
othier position of adjustment:of the: clutch. power
1s transmitted through a stub shaft 69.and thence
to a reel driving shaft 79. The shaft 70. jour-
nalled in bearings 71 and. 72 on the carriage,
transmifs power through a pair of spur gears 713
lo a shaft T34 which, through a sprocket- 15;. a
chain 73, and a sprocket 771, rotates the stﬁraﬂ‘e
reebl i4 when the wheel: is- operated- to: wingd: up
cable.

The pay-out roller cage. assemblg}

The driven counter-shaft 88 is supported-upon
A set
o1 bevel gears. 823 Keved to- the- driven counter-
shait 68 mesh with corr esponding bevel gears §4
as shown in Figures 11 and 2, the bevel gears-84
being earried by pay-out roller: shafts 8% as per-
naps best shown in Figure 12. The pay-out roller
shafts 83 In each case are supported:in- bearing
boxes §5 and these-in turn are: shdably received
in slots 8% which- extend upwardly into plate-like
side members. 88 of the pay-out . roller- cage. The
biocks are held: upwardly by» means of strips- 83
which may be: anchored in place- by- bolts- §8.
Mounted in this manner the bearing hoxes have

a limited downward movement bub are provided
with a certain freedony to. move unwa... dly undger
cervain circumstances.

Midway between. oppesuely mqposad bea;imﬂ*

boxes 86 there is mounted: oneach:of ‘the: pa;-eu‘t

roller shafts 85 a pay-oub- rolier 81 bolted: to-a
bushing 82 which is in tuin. keyed ‘to the. lespeﬂ-
The:circumference
of the pay-out roller. is: adapted to: ﬂnﬂ‘aﬁ‘e the
cable l@ |

As is best portrayed in: Figure 12 the nght-
hand ends of the pay-~out.roller shafts: 85:as there

siiown have keyed thereto:in each. case a.gear- a3

which meshes with a corresponding gear 84 of tha
same diameter and number of teeth, the gear:84
being keyed: to a corresponding shaft: a5, thﬂ'

shafts:§5: being egual in number.and comprising: a

set of pay-out roller shafts Iocated on the op=~
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posite side of the cable 16 from the pay-out roller
shafts 91. B | |
The shafts 95 are also supported in bearing
boxes 96 illustrated in greater detail in Figure S
but illustrated best as to location on the roiler
cage in Figure 12. Midway between the bearing

boxes 96 on each shaft 95 is located a pay-out
roller 871 which is complementary to the pay-out
roller 91 and the perimeter of which also engages

the cable 1§. The pay-out rolier 27 is bolted to &
bushing @8 which is keyed to the shaft 59 in each
gase, |

In order that the cable 16 may be successfully
manipulated between the pay-out rollers In a
manner which will compensate for wear and will
also assure continuity of grip upon the cable
when it becomes covered with slimie in which
sand and gravel has become embedded, pressure
is placed upon the pay-out rollers 87 in oraer 10
push them against their opposite pay~out rollers
81. The pressure iz exerted by a set of springs
which are designed to exert their infiuence upon
the bearing boxes 95 and thus urge the shafts §5
carrying the pay-out rollers 87 downwardly as
viewed in Figures 11 and 12, The spring reten-
tion mechanism is best shown in Figure 15.

Referring once again to the bearing boxes 3%,
as illustrated in Figure 9, it will be noted thai
these bearing boxes are provided with sliaeways
{66 on each side which are adapted to slide along
vertical edeges 10f which form the sides of slots
{02 extending downwardly from the upper edge
of the plate-like side membkers 85, ‘The bearing
boxes are provided with apertures {83 designed
for the reception of a pilot 164 at the lower end
of a push plate 105. The push plaie in turn in-
cludes a guide plate 106 carrying springkeepers
{07 and is also provided with slideways 138 which
are adapted to slide along the edges i8i of the
slots {062. -
~ To provide the necessary support for compres-
sion springs spring bed plates 109 are securely
mounted between the side members €8 by means
of pins 1i08. These spring bed plates have re-
cesses 111 at the sides for the accommodation
of springs 126. At the centers of the bed plates
are bolts 112 anchored thereto and which extend
upwardly through apertures (13 in spring cap
plates {14, By means of a nut 115 and lock nut
{16 the spring cap plates 114 may be anchored
in a position higher or lower with respect to the
bed plates 189 as occasion demands. The cap
plates 114 are also provided with slideways (17,
these slideways also being designed to slide up
and down along the edges 101 of the slots 102.
The cap plates, however, include extensions 118
which project outwardly upon the side members
88 so that the heavy compression springs 123 may
engage beneath the extensions 118 at the upper
ends and may press against the guide plates 1035

-
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- the pay-out rollers upon the cable.

45

60
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at the lower ends where they are retained in

proper position by the springkeepers {87.

It will be self-evident that when pressure is
built up in the springs 120 they press downwardly
upon the guide plates 106, the push plates 105
and thence through the pilot 104 and press down-
wardly upon the shaft 95 in the bearing boxes 96.
Pressure thus exerted presses the pay-out rollers
87 smoothly and evenly against the cable.

If for any reason it should be necessary to ad-

just or change the spring tension, 1t is necessary

only to take up or releass the nut 115 and lock
nut 116 on the bolt 112, thus moving the spring
cap plate {14 downwardly or upwardly, depend-
ing upon the change in spring tension desired.

8
Pay-out roller design
The pay-out rollers are speclally constructed
for the purpose of assuring a firm grip upon the
cable 16 at all times. Details of the construc-
tion are illustrated in Figure 14. An inspection
of the configuration of the pay-out rollers 9l
and 97 there shown will reveal the utilization of

complementary grooves 119 and [19’. It will be
noted in comparing the radii of the grooves with

the radius of the cable- 16 that the radii of cur-
vature of the grooves may be slightly less than
the radius of the cable 16. It is also important
to note that on the right side as viewed in Fig-
ure 14 the pay-out roller has a perimeter 12
having a slightly greater radius than a perimeter
122 on the opposite side of the pay-out roller.
On the pay-out roller 91 the relationship is re-
versed so that a perimeter 121’ which is oppo-
site the perimeter 122 is greater in circumfier-
ence than the oppositely disposed perimeter 122
and a perimeter 122’ is less than the perimeter
{2f. The perimeters referred to are thus com-
plementarily disposed with the axes of the re-
spective shafts being so located that the perim-
eters do not touch. Hence pressure will be ex-
erted by the grooves 19 and 119’ upon the cable
with the pressure being greatest at the edges of
the grooves.

At the bottoms of the grooves 119 and (19, re-~
spectively, there are provided auxiliary annular
orooves (23 substantially smaller in cross-sec-
tional area but defining edges at the junction of
the groove 123 with the groove 119 for example.

By providing a relationship of the type de-
scribed g firm grip can be had upon the cable
i5. Should the cable begin to wear, the cable
will do no more than set deeper in the grooves
and the pressure of springs (20 will be exerted
upon the bearing boxes 86, thus tending perpetu-
ally to move the shafts 95 and corresponding pay-
out rollers 97 toward the pay-out rollers 9. Act-
ing in this way there is always the pressure of
The pres-
sure, however, is a releasable pressure to the end
that should a dirty cable carry upon it small par-
ticles of gravel or sand, the pay-out roller 81 may
be forced upwardly against spring pressure in
order to permit the gravel or sand to pass without
excessive pressure being apt to damage the cable.
Pressure of the same springs (20 likewise tends
to maintain a frictional grip between the pay-out
rollers and the cable as the diameter of the cable
grows smaller after being subjected to wear.

The automatic clutch

In order for the device to operate in the man-
ner necessary to achieve its objects it 1s necessary
that when the pay-out rolls are being driven so
as to feed the cable 16 outwardly into a pipe, the
storage reel should be disconnected from the
drive. Running freely, however, the storege reel

- would not pay out the cable propverly so that a
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braking device or drag need be employed. Al
automatic drag (25 serves this purpose, details
of which are hest illustrated in Figure 7 and the
location of which is best shown in Figure 2.
Furthermore, when it is desired to retract the
cable, it is necessary to disconnect the power
from its driving relationship with the pay-~out
rolls and to connect the power so that the storage
reel is driven in a wind-up or reel-in direction.
To dispense with the reliance upon manual con-
trol of this phase of operation of the machine
there is provided an automatic clutch 67, detailed



parts of which are shown in Figures 4, 5 and 8.
The location of the automatic clutch 67 is also
clearly illustrated in Figure 2.

During a pay-out operation when the cable is
being fed into a pipe, the counter-drive shaft 64
i1s being rotated in the direction of the arrow
illustrated in Figures 4 and 5. To operate the
automatic clutch there is provided a separate
threaded end comprising a screw element 1286.
The screw element is mounted in a special bush-
ing 127, shown also in Figure 6, and includes
a space (28 within which a ratchet wheel 129 is
adapted to rotate. The ratchet wheel is fastened
non-rotatably to the counter-drive shaft 61 by
means of a set screw 130, the bushing being re-
tained in position by application of a plate 131
over one side of the ratchet wheel, as illustrated
in Figure 5. | |

Teeth 132 on the ratchet wheel are adapted to

cooperate with a detent 133 spring pressed infto

position by a coll spring {234 acting against a
piston 135. A spring housing {36 is adapted to
contain the sering which is held in position by a
nuy 137, The spring tension is maintained rela-
tively light so that when the rotation in either
direction of the bushing §27 is arrested, the
ratehet wheel may continue to rotate with the
teeth 132 passing successively beneath the de-
tent 133. |

When the apparatus is being driven in a for-
ward or pay-out direction and the driven counter-
shaft 61 is rotating in the direction of the arrow,
as illustrated in Figure 5, action of the screw
{28 in a reversing block 138 tends to shift the
reversing block from right to left as viewed in
Figure 5 until the block strikes against a stop
£39. While the reversing block is being shifted
by rotation of the screw, the detent 133 tempo-
rarily engages one of the teeth 32 s0 that the
screw {26 and bushing 127 rotate simultaneously
with the driven counter-shaft 8!, the reversing
block in turn being held non-rotatably by an
automatic cluteh lever 149 in turn connected to
the reversing clutch. As soon as the reversing
block 138 strikes the stop 139, rotation of the
serew is arrested and thereafter as the counter-
drive shaft §{ continues to rotate the teeth 132
will continue to pass beneath the detent.

The automatic clutch lever 148, being pivot-
ally anchored by a bolt 14{ to a bracket 142, piv-
ots about the bolt. Therefore when the reversing
block {38 is shifted from right to left, as viewed
In Figure 4 for example, the lever shifts g clutch
block {43 from left to right. The clutch block
is provided with a serrated clutch base 144 with
teeth facing in a direction such that they are
adapted to engage corresponding teeth in a ser-
rated clutch face {45 forming part of the hous-
ing 5. In this connection it should be noted
that the cluteh block is keyved to the stub shaft
69 and rotates with the shaft, an annular groove
145 being provided to slidably accommodate pins

14T of the automatic clutch lever 148. In this

position of adjustment the stub shaft 69 is caused
to rotate simultaneously with the housing 65 by
reason of engagement of the cluteh faces where-
in the clutch block {43 is driven by rotation of
the housing.

As an aid in understanding the operation of
the differential housing 66 attention is directed
to Figure 4A which illustrates the interior ar-
rangement of the housing. As there shown the
housing 66 is provided with idling miter gears
180 freely rotating on stub shafts 154 secured
to the inside circumference of the housing 686.
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Meshing with the idling miter gears on one side
15 o larger miter gear 152 which in turn is keyed
to the driven counter-shaft 68. A second larger
miter gear 153 is keyed to the stub shaft 69. It
will thus become apparent that when the clutch
faces anchor the clutch block 143 to the housing,
the stub shaft 89 will be forced to rotate with
the housing. This anchered relationship in turn
restricts rotation of the idling miter gears and
consequently rotation of the larger miter gear
152 will be restricted relatively to the stub shaft
§9 and as a result rotation of the housing 66
will be transferred to the counter-driven shaft
68 which will continue rotation at the same rate

: speed as the housing 66 and in the same direc-
tion. This is the direction shown by the arrow
in Figures 4A and 11 and is the direction of ro-
tation necessary to rotate the pay-out rollers in
a pay-out direction.

- When the operation of the device is to be re-
versed so as to withdraw the cable from its ex-
tended position in the pipe, operation of the drive

1s reversed by shifting the cluteh lever 48 to an

opposite position so that the clutch 48 engages
the shaft 49 and the clutch 43 is released from
engagement. In this position of adjustment ro-
tation of the shaft 39 is transmitted to the re-
versing gears 52 causing the shaft 42 to operate
in a reverse direction of rotation and this re-
versal is in turn transmitted through the chains
and sprockets heretofore referred to to the driven
counter-shaft 61{. When rotation of the driven
counter-shaft is reversed, the direction of ro-
tation of the screw 126 is glso reversed and this
causes the screw to rotate in the reversing block
[37 and draw the reversing block away from the
stop 138, shifting it from left to richt unti] it
strikes the bushing 127. During this operation
the detent 133 again comes into play engaging
one of the teeth 132 to cause the screw to ro-
tate with the counter-drive shaft 61 until axial
motion of the reversing block 138 is stopped, - at
which point the ratchet wheel again continues
to rotate past the detent.

As the reversing block 138 changes position,
the clutch block (43 is shifted from right to left
as shown in Figure 4, which shift releases the
clutch faces 144 and {45 from engacement and
extends a serrated clutch face 154 on the oppo-
site side of the clutch block so that the teeth
engage teeth on the serrated face 155 of 2 cluteh
block 158 keyed to the reel driving shaft 70. Tt
will be nofed from this description that a reversal
in rotation from the pay-out adijustment auto-
matically disengages the clutch block /43 from
the housing 66 and engages the clutch block with
the reel driving shaft. In this position of ad-
justment rotation of the housing 66 in the oppo-
site direction causes the idling miter gears 150
to rotate in g corresponding direction with the
housing. Since the idling miter gears mesh with
both the miter gears 152 and 153, the stub shaft
69 is rotated in a reverse direction as is also the
driven counter-shaft 68. Consequently the pay-
out rollers would be rotated in a reverse direc-
tion tending to draw in on the cable. The stub
shaft 69, being rotated in a reverse direction,
forces the reel driving shaft 78 to be rotated in
a_corresponding direction and thus power is ap-
plied to the storage reel so that the storage reel
rotates in a direction pulling the cable inwardly
and coiling it upon the circumference of the reel.
The cable is carried upon the reel by transverse
guide pins 157 and during the course of opera-
tion the coils upon the storage ree] are prevented
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from looping outwardly by pins [958 included for
reasons of safety.

It will be appreciated that when the storage
reel is substantially empty of cable as power is
applied to the reel, the cable will be wound around
the circumference of the wheel but that the cir-
cumference where the cable lies will be relatively
small. As the cable begins to build up on the
storage reel the circumference of the reel be-
comes relatively larger as the cable is rolled upon
itself so that for a given rate of rotation of the
storage reel the circumferential rate of travel is
faster and the cable is withdrawn at a corre-
spondingly faster rate. Because of a tight grip
of the pay-out rollers upon the cable it becomes
necessary to compensate for this change of speed
in the rate of rotation of the pay-out rollers.
This is accomplished by the interposition of the
differential mechanism in the housing 66 which
operates on much the same principle as the dif-
ferential at the rear axle of an automobile. As
the speed of withdrawal of the cable 16 tends to
increase with the growing circumference of the
storage reel, tension is built up in the length of
cable between the reel and the nearest pay-out
roll. This tension has a tendency to retard the
rate of rotation of the storage reel which causes
a retardation in the rate of rotation of the large
miter gear {53. At the same time because of the
fact that the large miter gear (52 is geared to
the larece miter gear 153, the rate of rotation of
the driven counter-shaft €8 tends to mmcrease to
a, point where the tension on the cable hetween
the storage reel and the pay-out rollers is min-
imized. As the building up of the coils of cable
on the storage reel continues, the rate of with-
drawal of the cable constantly varies but this
variation is continuously compensated for auto-
matically by the differential mechanism in the
manner described. Because of the fact that the
grip of the pay-out rollers is maintained upon the
cable while the storage reel is being operated, &
tension will always be maintained on the length
of cable between the storage reel and the pay-out
rollers so that there will be no likelihood of the
cable slackening or kicking during a reverse op-
eration. This will be frue even though the cable
may be worked back and forth between pay-out
and reel-in positions in order to work the scraper
past an obstruction in the pipe. The compensat-
ing factors and the reversing operation by virtue
of the automatic reversing clutech 671 will always
take place automatically so that all of the mov-
ing parts will remain in proper operative adjust-
ment. |

The automatic drag

To further assure g complete automatic ad-
justment of all of the parts the automatic drag
125 illustrated in Pigure 7 connects and discon-
nects without the necessity of any manual ad-
justment. When the cable is being payed out
and the reel is running free from the source of
power, the reel driving shaft 70 will be rotating
counter-clockwise in the direction of the arrows
shown in Figure 7. Rotation of the reel driving
shaft is transmitted to a brake drum 160 about
which are retained an upper brake shoe 161 and
a lower brake shoe 162 pivotally secured together
by a pin 163. A brake shoe arm 164 connected to
the brake shoe 162 includes adjustable screws {65
and {65, the adjustable screw 166 being adapted
to engage a stop 16T and the adjustable screw 165
being adapted to engage one end of a lever {68 at
a point such that the lever rotating about a pin
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169 is shifted so that its end {70 presses down
wardly upon the stop 167. The tendency of the
brake shoe 162 to rotate will thus be sharply ar-
rested and a slight friction between the brake
shoe 162 and the brake drum 160 will be main-
tained sufficient to retard, without stopping, the
rotation of the reel driving shaft 70 and thus
exert a retarding effect upon the rotation of the
storage reel during a pay-out operation.

When the operation of the device is reversed,
rotation of the reel driving shaft 10 is reversed
and the reel driving shaft is then driven through
the reversing clutch 67 clockwise as viewed In
Figure 7. Operating in this direction such ini-
tial frictional force as may exist between the
brake drum and either the brake shoe 162 or the
brake shoe 161 tends to rotate the brake shoe
arm 164 directly as well as tending to rotate
downwardly a second brake shoe arm 171 at-
tached to the brake shoe (61. This tendency
assisted by compression springs 1712 and 113 tends
to move the brake shoe arm {70 downwardly
which tends to move the lever {168 downwardly
pressing upon the adjusting screw (6% which in
turn tends, through the brake shoes arm 164, to
release the brake shoe {62 from frictional en-
gagement with the brake drum 69, The same
tendency of the brake shoe arm [64 to move
downwardly is transmitted to the brake shoe 161
and its corresponding brake shoe arm {71 but
this tendency is again transmitted and with
added force to the adjusting screw €5, thus tend-
ing to increase the release of the brake shoe from
the brake drum. It will be apparent that this
action begins to and continues to take place auto-
matically as promptly as the reel driving shaft is
reversed. On the contrary, as the reel driving
shaft is released from its driving relationship
with the reversing clutch block upon a reversal
of rotation of the stub shaft 10, the automatic
brake or retarding device immediately becomes
operative to exert a drag upon rotation of the
reel driving shaft and thus maintain a tension
upon the cable. Operation in either direction of
the mechanism will automatically bring into play
the brake mechanism causing it either to brake or
release and also will cause the reversing clutch
block automatically to take either one of two po-
sitions, namely, a position driving the pay-out
rollers through a feeding movement or driving
the reel through a rewind or take-up movement.
The compensating effect of the differential be-
comes automatically operable upon release of the
clutch faces {44 and 143.

In the mechanism thus described there has
been provided the cable mechanism adapied to
pay out cable to a length as great as can be
asccumulated on the storage reel while at the
same time rotating the cable and assuring a
smoothness of operation by elimination of all
tendency to create slack which might result in
kinks. By reason of the automatic features com-
prising an automatic reversing differential device
and an automatic operable drag a tension IS
maintained on the cable in a reverse direction
as well as in a pay-out or forward direction
without it being necessary to release the grip of
the pay-out rollers upon the cable. 'The means
thus provided automatically releases the drag
upon the reel when power is applied to it for
reeling in the cable and effectively compensates
for changes in speed of the different rotating
parts without it being necessary to disengage any
of them and without likelihood of damage to
parts of the device which might otherwise result




2,659,540

13

from excessive tension on the cable. All of the
features described and particularly the automatic
shift remain operable at all times while the car-
riage is being rotated in order to rotate the cable
and work with equal effectiveness whenever the
carriage might be maintained stationary. Rota-
tion of the carriage is separately controlled
through an independent transmission and cluteh.
While I have herein shown and described my
Invention in what I have conceived to be the most
practical and preferred embodiment, it is recog-
nized that departures may be made therefrom
within the scope of my invention, which is not
to be limited to the details disclosed herein but
1s to be accorded the full secope of the claim so
as to embrace any and all equivalent devices.
Having described my invention what I claim as
new and desire o secure by Letters Patent is:
A reversible cable pay-out and rotating mecha-
nism comprising g carriage, a pay-out roller cage
on the carriage, oppositely disposed rollers therein
having complementary cable gripping grooves
and spring means between the cage and the
grooves adapted to press said rollers into contact
with vhe cable in all adjustments of the mecha-
nism, a reversible source of power including a

reversible drive shaft on the carriage, a combined

clutch and differenfial device including a two-
way clutch and differential gearing subject to
operation by the drive shaft, said drive shaff hav-
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ing a permanent connection through the differ-
ential gearing to the pay-out rollers and an in-
termittent connection through the differential
gearing to the cable storage reel, an automatically .
operabkle friction drag on the cable storage reel
having an operative position when the inter-
mitient connection is broken and an inoperative
position when the intermittent connection is
made, and an automatically reversible clutch arm
for the two-way clutch responsive to the direction
of rotation of the reversible drive shaft having
one position wherein the two-way clutch makes
sald Intermittent connection and another wvosi-
tion wherein the two-way clutch breaks said in-
termiitent connection and locks the differential
gearing,

HARRY J. SKETCHLEY.
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