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1,060,165.

UNITED STATES PATENT OFFICE.

. CHRISTOPHER 0. COLE, OF BELLINGHAM, WASHINGTON,

HAULING APPARATUS.

- Specification of Letters Patent, -

To all whom it may concern: o
Be it known that I, Curisroraer O. CotE,
a citizen of the United States of America,
and a resident of the city of Bellingham, in
the county of Whatcom and State of Wash-
ington, have invented certain new and use-
tul Improvements in Hauling Apparatus,
of which the following is a specification.
My invention has particular reference to:
apparatus of the above type and has for one

the medium of which power for hauling is

applied to the line at a plurality of points."

A -further object is to provide means by
which one hauling device is automatically:
controllec to be driven by other means than
its primary driving means during hauling
of the line. s R

A further object resides in the provision
of a brake for one of the hauling device
driving mechanisms controlled for operation
by the load. ' R

Other objects will be set forth as my de- |
scription progresses -and those features of

construction, arrangements and combina-

tions of parts, in which my invention re--

sides, succinctly defined. in my  annexed
claims. S

Referring to the accompanying drawings

illastrating my invention in such form as
now preferred by me, and wherein like nu-
merals of reference 'indicate like parts
throughout the several views: Figure 1 is,
a top plan of a hauling apparatus con-
structed in accordapce with my invention,
parts being broken away. Fig. 2 is a side
elevation with parts broken away. Fig. §

- iz g longitudinal section taken on line 3—3.

~ . 5.1s a fragmentary section through the in--

of Fig. 1. Fig. 4 is a fragmentary section
taken through the winding drums and ad-
jacent parts, on line 4—4 of Fig. 2. Fig.

terlocking rvelatively -movable drive and
driven elements provided for omne .of the
winding drums. Fig. 6 is a diagrammati-
cal view of the motor circuit and illustrat-
ing-the connection of the controlliftg means
for the prake mechanism, and Fig. 7 iz a
fragmentary section, on large scale through
the drive elemént of the winding drum for
the-haul line. - - ' S
- Referring to the drawings by numerals of'
reference, 1, 2 and 3 indicate drums mount-
ed-on a frame 4, one in advance of another:
and connected with a suitable hauling line

~ . or cable 15 for applying power thereto. As

Patented Apr. 29,1913,
Application filed Ap'ril 5, 19117 Serial Wo. 618,169, : ' )

now considéred, drum 1 winds cable 15 up, .

while drums 2 and 3 constitute means for

“hauling the cable in, the same being prefer-

| vent slip of ¢
:3. are loesely mounted on respective shafts

.of its-objects the provision of means through |

.ably. grooved and arranged in proximity to

one another so that cable 15 can be ar-

ranged to take over the same a number of

1 and 3, as required to pre-

times, see Figs.
: ﬁz cable thereon.. Drums 2 and

5 which. are provided on one end portion

80

85

with spur gears 6 meshing with a drive pin- -

ion 7.. Each of drums 2 and 3 has releas-
able ‘driving cennection with its shaft 5
through the medium of respective clutches

8, of the ratchet type. The shiftable clutch
parts 8’, which. are splined to their shafts
5, are yieldingly pressed toward their re-
lated, clutch parts of drwms 2, 3 by springs

9, and. are connected with suitable shifters

10, through the medium of which they can

70

78

be moved {o their inactive or disengaged -

positions, - .-

- Reference numemls: 11 and 12 indicate -
"drive ‘and driven rotatable elements, the
-same constituting a driving connection for

drum 1; and being yieldingly connected, as
by -a -spring 13. whereby a limited relative

‘rotary movement of oné element with re-

‘spect to the other is permitted. - Drive ele-

ment 11 is; conveniently in the form of a
spur wheel fixed to a shaft 16, journaled on - .

d

frame 4, while element 12 comprises a disk-

like body portion which is loose on shaft 16
and provided with lugs 12’ having inter-
locking engagement with element 11, as by
being received in the recesses-or spaces be-
tween. the spokes 11’ thereof. Spring 18, is
interposed between one of these lugs 12 at
the rear side thereof, and the adjacent spoke
117, and has its tension regulated, as. by an

‘adjusting screw 14 having threaded engage-
- ment in said spoke, - S
Reference numeral 17 indicates an exte-.

v

rior friction clutch eone fixed: to.the outer
face of element 12 and adapted for recep-

tion of an interior friction cone 18 provided

on the adjacent end: portion .of drum 1,

which latter is:loose on shaft 16.and adapt--
ed- for relative endwise movement to con-
mnect cluteh parts 7 and 18. For effecting -

80.

85

20

95 -

100

108

such endwise adjustment of drum 1, I have

diselosed a well known. type of mechanism
comprising a seréw 19 mounted in a nut
part of bracket 20 and. engaged with a
thrust pin, 21, slidably meunted in a longi-

tudinal opening of shaff 16 and bearing

*

116 -
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against a gib 22 secured to a slide collar on
shaft 16 and slidably. fitting in a suitable
transverse slot of thé shaft, as shown in
Figs. 1 and 4 to be brought, by proper ma-

5 nipulation of screw 19, to bear against the
hub of drum 1. A spring 23 returns drum

1 to open the clutch upon proper manipula-

. ~ticp of screw 19. :
Reference numeral 24 indicates the driver

"1¢ for drum 1, the same being provided with
a gear wheel 25 meshing with a loose pinion

26, mounted on a transverse shaft 27 of
frame 4 and having releasable connection
with said shaft by a suitable clutch 28, pref-

I5 #rably of the friction type. Shaft 27 is also
“provided with a fast pinion 29, which lat-
ter is in mesh with gear wheel 11.  Refer-
ence numeral 30 indicates a second driver,
. this being rotatably supported and provided
20 on its shaft 34 with a gear 33 from which
power is transmitted to drums 2 and 38, by

a link chain 81 tc a gear 32, fixed to the
shaft of pinion 7. Drivers 24 and 30, in this
the preferred embodiment of my invention,

25 constitute outer and inner elements respec-
tively of a motor 35 of a known type, where-

in the outer element, carrying the usual

" field magnets, and the inner element or ar-
. mature are both free for rotation, the said
30 outer element having its casing provided
with the gear wheel 25 and with hub exten-
sions 24, the latter being journaled on the
armature shait 34. - S
: Reference numeral 37’ indicates a disk,
35 of insulating material, of a suitable brake 36
for shaft 34, the same being fixed to said

~shaft and. encircled by a brake band 37, |

whose free end portions are connected with

an operating lever 38, fulcrumed at 38’ on
40 frame 4. . Operating lever 88 is connected
with the core. of a solenoid 89, through the
,medium of which the braking of driver 30
'is under automatic control, as hereinafter
more fully set forth. In conjunction with

46 this braking mechanism I also preferably
. provide manually operative means, this con-

. veniéntly including a lever 40, fulerumed on

- “frame 4 (see Fig. 2) and engaged with lever
38. Lever 40 is connected-as by a link 41

50 ‘with the operator’s lever 42. Solenoid 39

is connected in shunt to the motor circuit
lead wires 44, ¢onnected with any suitable
source of electrical energy, through a rheo-
static controller 43 of -any well known type.
55 Controller 43 is fixed, as by brackets 45. to

- one spoke 11" and connected by wires 46
with conductor rings 47 and 48’ respectively .

mounted in suitable insulating material, as
shown, in the side face of drive gear 11.
Reference numeral 48 indicates resilient

fingers each engaging a respective conductor -

ring 47, 48’. These fingers 48 are mounted

" on a suitable stand 49 of frame 4 and con-
nected by wires 50 with respective lead wires

6§ 44, and in one of these wires 50 solenoid 39

thereby maintain the line taut and ready

.being journaled on shaft 16 and being free

\

is included, as more clearly shown in Figs.
2 and 6. Contraller 43 is provided on its
rotary switch arm with a pinion 51 which is
engaged by a rack 52 fixed to an adjacent
lug 127 of driven element 12.- .

In operation, upon closing of the motor
circuit, as by a switch 53, of any well known
or desired type, a portion of the current is
shunted through controller 43 and solenoid
39, thereby applying brake band 37 to cause
a resistance to the rotation of armature
shaft 34, while the remainder of the current
passes to the motor through the usual .
brushes 54 and rotates the field magnets or
outer element 24 around armature 30. Move- gq
ment of outer. motor element 24 is trans-
mitted through gear wheel 25 and pinions
26 and 29 tc gear wheel 11, which latter is = .
connected - through the intermediacy of
spring 13, driven member 12 and clutch g
parts 17 and 18 with drum 1, as hereinbefore -
set forth, and drum 1 is thereby driven to
wind cable 15 primarily to take up the slack -
therein. As the pull of ‘the load on cable
15 overcomes the tension of spring 18, gear g¢ °
wheel 11 advances with respect to member .

12 until the Jugs 12" ars in engagement with -
the adjacent spokes 11’. During such rela-
tive movement of gear wheel 11, rack 52 op-
erates controller 43 to gradually include
more resistance in.the shunt path provided
for the current and to finally open such

70

75

95 -

-path, thereby releasing the brake, so that’

the desired power can be transmitted to
drums’ 2 and 8 as the load is picked up.
Should the load jump or skid, as on a down
grade, winding drum 1 will race with line.
15, spinning-the haul drums on their shafts, -
clutches 8 opening to permit of this, and

100

1056
for the haul drums 2 and 38 to pick up the
load again. Simultaneously with the racing
of drum 1, spring 13- forces driven element
11 forwardly and' thereby operates con-
troller 43 to apply brake 36 to keep the mo-
tor armature 80 from speeding. In con-

110

-junction with drum 1, I preferably pro-

vide a line winder 55 comprising spaced
vertical arms receiving therebetween line 15
and fixed.to a slide 56, having a follower
57 for alternative engagement in the right
and left hand grooves cf a screw 58 to be
thereby reciprocated lengthwise of ‘drum 1 -
upon rotary movement of screw 58. Screw .
58 is suitably journaled on frame 4 and pro- 120 .
vided on one end portion with a.gear wheel
55 meshing with a pinion 60 on shaft 27. o
Reference numeral 61 indicates a winding
dram for the haul back line 62, said drum

115.

125 -
to be shifted lengthwise thereon by screw 63
to bring its friction cone 64 into engage-
ment with the exterior friction cone 65 of
gear wheel 11, against the action of the
clutch opening spring 66. "In connection 130
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with drums 1 and 61, I provide brakes .67

and 68 respectively whereby the lines can’

be kept under proper tension while being
“run out,” these brakes preferably consist-
ing of bands connected with foot operative
levers, as 69, and engaging over annular

. flange extensions 70, of the drums, as clearly

1('0
15
26
.25
36
35
40
4
50
55
A:W:GO

65

shown. In winding line 62, on drum 61,
drums 1, 2, and 8 are released to: turn on
their shafts, and brake 36 applied by the
manually operative lever 42 to hold motor
element 30. i . R
While T have herein disclosed a construc-
tion which will carry out the various func-
tions assigned thereto, various changes can

be made with respect to the structural parts

without departing from the spirit of my in-
vention as defined in my annexed claims,
Further, while T have herein referred to the
mechanism as intended for hauling, it i$ to
be understood that my invention 1s equally
well adaptable for hoisting. .
Having thus described my invention, what
I claim as™mew, =nd desire to secure by Let-

ters Patent of the United - States of Amer«'

ica, is: :

1. In a hauling apparatus of the charac-

ter "described, the combination of interde-
pendent means for hauling and winding a
cable, comprising 2 hauling device, a wind-
ing dévice, a line of cable disposed in suc-
cessional engagement with said devices, and
interdependent operating' means having
driving connection with said devices.

2. In a hauling apparatus of the chara¢-
ter described, the combination of interde-
pendent means for hauling and winding a
cable, comprising a hauling device, a wind-
ing device, a line of cable disposed in stc-
cessional engagement with said devices, and
interdependent operating means having posi-

tive fixed driving connection with said de-

vices.
3. In a hauling apparatus of the charac-

‘ter described, the combination of interde-

pendent means for hauling and winding a
cable, comprising a hauling device, a wind-
ing device, a line of cable disposed in suc-
cessional engagement with said devices, and
interdependent operating means having re-
leasable driving connection with said de-
vices. . . -

4. In a hauling apparatus of the charac-
ter described, the combination of interde-
pendent means for hauling and winding &
cable, comprising a hauling device, a-wind-
ing device, a line of cable disposed in con-
secutive engagement with said devices, and
two interdependent operating means edch
having a releasable driving connection with
a ‘respective one of said devices for pogi-
tively driving the same.

‘5. In a hauling apparatus of the charae-
ter described, the combination of interde-
pendent means for hauling and winding 2

cable, comprising a hauling device, a wind-
ing device, a line of cable disposed in suc-

cessional engagement with said devices, in- -

terdependent operating means having two
energized movable members, and driving
means connecting each of said energized

members with a respective one of said first-

and second named devices,

6. In a hauling apparatus of the charac-
ter described, the combination of interde-
pendent means for hauling and winding a
cable, comprising a hauling device, a wind-

ing device, a line of cable disposed in-sue-

cessional engagement with said devices, in-

terdependent . operating means having two.

interdependent energized rotatable mem-

bers, and positive driving means fixedly con- -
necting each of said energized members with -

a respective one of said, first and second
named devices, : o
7. In a hauling apparatus of the charac-
ter destribed, the combination of interde-
pendent. means for hauling and winding a

cable, comprising a hauling device, a wind-.
Ing device, means for controlling the move-
ments of each of said devices, interdepend-

ent operating means adapted to have their
movements regulated and controlled by the
movéments of their respective loads, driving
means positively connecting each of said

‘operating means with a respective one of

said devices, and a line of cable disposed for
consecutively -engaging said first and second
named devices. . e

8. In a hauling apparatus of the charac-
ter “described, the combination of interde-
pendent means for hauling and winding a
cable, comprising a hauling device, a wind-
ing device, automatic means for controlling
the movements of each of said devices, in-
terdependent operating means adapteé’ to
bave their movements automatically regu-
lated and controlled by the movements of
their respective loads, and driving means

“for releasably connecﬁlng each of said first

and second named devices for positively
driving the same. .

9. In a hauling apparatus of the charac:
ter described, the combination of interde-
pendent means for hauling and winding a
cable, comprising a hauling device, a wind-
ing device, automatic means for regulating
and controlling the movements of each of
said devices controllable by the movements
of the load and the movements of the other
of said devices, interdependent operating
means adapted to have their movements
regulated and controlled by the movements
of their vespective loads, and releasable
driving means connecting each of said op-
erating means with a respective one of said
first and second named devices for posi-
tively driving the same.

10. In a hauling apparatus of the charac-
ter described, the combination of interde-

70
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pendent means for hauling and winding a
cable, comprising a hauling device, a wind-
ing device, automatic controlling means for
regulating the movements of each of said
devices controllable by the movements of the
load and by the movements of the other of
said devices, operating means having two in-

" terdependent energized movable members

adapted to have their movements regulated
and controlled- by the movements of their
respective loads, and driving means for re-
leasably  connecting said operating means

" with said devices for positively driving the

same. :
" 11, In a hauling apparatus of the charac-
ter described, the combination -of interde-

-pendent means for hauling and winding a

caole, comprising 2 hauling device, a wind-
ing device, automatic controlling means for
regulating the movements of each of said
devices controllable by the movements of the
lcad and by the movements of the other

of said devices, interdependent opemting

means having two interdependent energize

rotatable members each adapted to have its
movements regulated and controlled by the
movements of its respective load and by the

~ movements of the other of said .energized
" rotatable members, and driving means for

30

35

releasably connecting each of sald energized
rotatable members with a respective one of
said devices for positively driving the same.

12, In apparatus of the character . de-

scribed, the combination of a prime mover
having two interdependent energized rota-
table members and two interdependent de-
vices for hauling and for winding a cable
with driving means connecting each of said

 rotatable members with a respective one of

40

" 45

said devices, and ‘a line of cable disposed in’

successional engagement consecutively con-

" necting with said hauling and winding- de-

vices. . ,

18. In. apparatus of tle -character de-
scribed, the combination of a hauling means
for a cable, a means for winding the cable

. hauled by said first named means, an open

50

. 85

60

w5

-line of cable disposed in successional engage-

ment with said first and second named
means, a positive fixed mechanical driving
connection between said first named means
and its operating means, a positive fixed
mechanical driving connection between said
second named means and its -operating
means, and interdependent operating means

for said hauling and winding means.
. 14, In a hauling apparatus of the charac-:

ter described, the combination of a prime
mover comprising two interdependent ener-
gized rotatable members, two hauling de-
vices each having a number of annular

points of contact presenting a plurality of

arcs for successionally connecting with-and
applying power to a line of cable, a releas-
able driving connection between one of suid

1,060,165

devices and one of said rotatable members,
a releasable driving connection between the
other of said devices and the other of said
rotatable members, and an open line of cable
so disposed in successional engagement with
said hauling devices that one of said haul-
ing devices will store and wind said cable
up consecutively with the pulling on said
cable by the other both pulling simultane-
ously and continuously in the same direction
on said line of cable while applying power
thereto, said line of cable while so dispoesed
further  constituting a running structural
connection between said hauling devices
while receiving power therefrom. _
15. In a hauling apparatus of the charac-

ter described, the combination of a prime-

mover comprising two interdependent ener-

gized rotatable members, two hauling devices

each having a number of annular points of

contact presenting a plurality of arves for.

successionally connecting with and apply-
ing power to a line of cable, a releasable

driving conbection between one of said de-

vices and one of said rotatable members,
a releasable driving connection between the
other of said devices and the other of said
rotatable members, and an-open line of

70

75

8¢

85

90

cable so disposed in successional engage- = -

ment with said hauling devices that one of
said hauling devices will store®and wind said
cable up consecutively with the pulling on

95

said cable by the other both pulling simul- . |

taneously and continuously in the same di-
rection on said line of cable while applying

100

power thereto, said line of cable while so
disposed further constituting a running' '

structural means for connecting between sai
hauling devices while receiving power there-
from, said line of cable while thus so dis-

‘posed still further constituting a means for

holding and regulating the rotations of said
hauling dévices and their respective driving
energized rotatable members so that each of
said energized rotatable members will be

-compelled to make the other of said ener-

gized rotatable members make the required
rotations necessary to drive their respective
hauling devices at the speeds required in-
cident to their presenting the same amount
of successional connections with said line of
cable while applying power thereto.

16, In apparatus of the character de-
scribed, in combination with a line, inde-
pendent means connected with said line for

105

110

115

120

applying power thereto at spaced points, op- .

erating means for said first means, a re-

leasable driving connection between one of
sald first means and its operating means,

brake means for the other of said operating
means, and operating means for said brake
means operatively connected with the other
of said first means for operation by the
load. :

-17. In apparatus of the character de-

125

130
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scribed, spaced drums, an electric motor
comprising inner and outer rotatable ele-
ments, means connecting each of said drums
with a respective element of said motor to
be driven thereby, a brake for one of said
elements, a line engaged with both of said
drums, and means controlled by the load
on said line for automatically applying said

- brake,

10

15

20

25

30

35

40

45

18. In appara-tus. of the character de-
seribed, a hauling drum, a drive shaft for
said drum, a second drum, a line engaged

with both of said' drums, a releasable con--

nection between said first drum and said
shaft operated to a releasing position by op-
eration of said second drum during haul-
ing in of said line, a motor comprising in-
ner and outer rotatable elements, and means
connecting said shaft and said second drum
each with a respective element of said motor
to be driven thereby.

.19, In apparatus of the character de- |

scribed, a hauling drum, a drive shaft for
said drum, a second drum, a line engaged
with both of said drums, a releasable con-

nection between said first drum and said

shaft operated to a releasing pasition by op-
eration of said second drum during hauling
in of said line, a motor comprising inner
and outer rotatable elements, a driving con-
nection between said shaft and the inner ele-
ment of said motor, a driving connection be-
tween the outer element of said motor and

said second drum, a brake for the inner ele-

ment of said motor, and means controlled
from said second drum for applying said
brake. ' ‘ L

20. In apparatus of the character de-
scribed, spaced drums, a line engaged with
said drums, an electric motor comprising in-
ner and - outer rotatable elements, means
connecting each of said drums with a re-
spective element of said motor to be driven
thereby, a brake for one of said elements
and electrically operated means controlled

by the load on said line for automatically

50

operating said brake.

21.' In apparatus of the character de-
scribed, spaced drums, an electric motor
comprising inner and outer rotatable ele-

* ments, means connecting each of said drums

1)

60

with a respective element of said motor to
be driven thereby, a brake for one of said
elements, a line engaged with both of said
drums, electrically operative means for satd
brake, and controlling means for said last
means controlled for operation by the load
on said line. :

22. In apparatus of the character de-
scribed, a pair of drums, an electric motor

- comprising inner and outer rotatable ele-

66

ments, means connecting each of said drums
with a respective element of said motor to
be driven thereby, the connecting means be-
tween one of said elements and its drum

comprising a- pair of members free for a

said motor, electrical operating means for
said brake, and a switch in circuit with said
last means controlled for operation by
movement of one of said connection merm-
bers with respect to the other. =

23. In apparatus of the character de-
scribed, a hauling device, a motor compris-

ing independently movable elements;, an

elastic member comprising relatively ‘mov-
able driving and driven parts connected re-
spectively with said device and one of the
motor elements, a power operative retard-

.ing medns for the other of said motor els-

ments, means controlling power for said re-
tarding mesns operative by relative move-

ment of said driving and driven parts, and”

a_hauling member connected with said de-
vice. :

24, In apparatus of the character de-
scribed, a hauling device, 4« motor compris-
ing independently movable elements, a yield-
ing driving means for said device connected
with one of the motor elements, a power
operative: retarding means for the other of
said motor elements, & hauling member con-

‘nected with said device, and means control-

ling. power for said retarding means con-
trolled by said yielding driving means for
operation by hauling movement of said
member., ' .

25. In apparatus of. the character de-
scribed, a hauling device, a motor compris-
ing independently movable elements, an
elastic driving means for said device con-
nected with one of said motor elements, a
retarding means for the other of said motor
elements, a hauling member connected with
said device, and means for applying power
to sald retarding means including means
operative by said elastic driving means in
meeting resistance to hauling movement of
said member for varying the power.

26. In apparatus ' of the character de-

| scribed, a drum, a hauling member connect-

ed therewith, a rotatable driving element, a
driving means between said elément and
drurn permitting of limited independent an-
gular movement of said element, a hauling
device connected with said member, a second
driving element having a conmection with
said device operative for releasing the latter
by movement of said member by said drum,
and means controllable Ly said angular
movement of said first element for automati-
cally retarding said second element.

27. In apparatus of the character de-
scribed, a drum, a hauling member connect-
ed therewith, a motor comprising independ-
ently rotatable elements, an elastic driving
connection between cne of said elements and
the drum permitting of independent angu:
lar movement of said last element, a hauling

‘limited movement of one with respect to -
the other, a brake for the other element of -
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device connected with said member and hav-
ing a connection with said other element
operative for releasing the device by move-
ment of said member by the drum, and
means controllable by said angular move-
ment of said first element for controlling
the torque of said other element.

28. In apparatus of the character de-
scribed, a hauling line, independent hauling
devices connected therewith, a motor com-
prising independent rotatable elements each
connected with a respective one of said de-
vices, and means for controlling the torque
on one of said elements controllable by
torque on the other of said elements In meet-
ing resistance to movement of said hauling
line.

29. In apparatus of .the character de-

1,060,185

" seribed, a motor compusm(r rotatable field
and armature elements,
connected with the field element of said
motor, a hauling member connected with
said device, means for automatically retard-
ing the armature element of said motor by
strain imposed on said hauling member, and
a second hauling device connected with said
hauling member and said armature element
and movable with said first hauling device
independently of the armature element. -

day of March 1911.
CHRISTOPHER O. COLE.

Witnesses:
SteeHEN A Brooxs,
ArriTa ADADMS.

a hauling device

Signed at Seattle, Washington this 20 :
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