April 17, 1962 C. H. CROSBY ETAL

3,029,959
ELEVATOR FOR STRANDING CABLER
Filed May 4, 1959

6 Sheets-Sheet 1

|

W

1‘””
H’{; ‘1 —
M

O S N X e N A g T es
1L'7T”‘——“irrju 1 m;[rrw—*—“ﬁﬂ[[
===l | i =i

7 7 == 2 79~—
— ‘ 6971 e T

&9

i pas
< = - b WL LU - | T 2
' \ )1 Imn ___J}
\'!7'37 _ !59 Byl 2 |5, s -
!- l ” /’/ i

cin—— i

[ - —r 1 L —

gl | bry
T ==l i vvenTass
— P CHOROSEL
C— g C.OZUEAN
e 7 , W T HICK S

E
(i %TTU’?NE_H



April 17, 1962

Filed May 4, 1959

t : |i-,-

C. H. CROSBY ETAL

3,029,959

ELEVATOR FOR STRANDING CABLER

6 Sheets-Sheet 2

A

' ’f‘—Jﬁ— :/',‘

i

In VEN TORS
LHEROSEL
EIEZLIEAN

UETHICKS




April 17, 1962 C. H. CROSBY ETAL 3,029,959
ELEVATOR FOR STRANDING CABLER

Filed May 4, 1959 6 Sheets-Sheet 3

) -
mldmdmmmmmmﬂ ﬂmmﬂﬂﬂtﬂmﬂﬂﬂdﬁm LI

ol w4
/" L \\

, X
v
\\/ i EI \/
o1 N i —
«—ej/le ‘ 2] 2] /db
_ 7 InveNnTors
LT HICKS

RRLIAHL, ()
= %_4%%5 ﬁf:’k
CH/ TTORNEL



April 17, 1962 C. H. CROSBY ETAL 3,029,959
ELEVATOR FOR STRANDING CABLER
Filed May 4, 1959 6 Sheets-Sheet 4

e O C ‘i u‘)
L N \[ek @ I @ tso] |
i ] V% @ @ I/l J __]

: ' P i T r'll @ @ L ’[

__i/ =z &5 ~ 1o, 79 i

|
I IJ
’ ’f't.\ |
/
4 82
&
% 82 &2 &
o _(:f (:f(;y
75
/4 MO1010 0010/00|0/0I00I0)
010I0I0I0I0% #“%’—W—J f"@j
T 10 S
| IN\/ENTUQS
CHOROSHL
ey DZL/E'/-?’N
UL TTHIEKS

R.RWAHLBERE
A /é—n\
~ HrrorNngy



C. H. CROSBY ETAL 3,029,959

ELEVATOR FOR STRANDING CABLER

April 17, 1962

6 Sheets-Sheet 5

Filed May 4, 1959

O VAE. GocK

LRI C ¥ —=
o =

ik

20

Pus
-

PULLS

136

]
!
1

AAINOEL ﬂbuav
\R8. STV

Ve
55

26

7

/

'
|
1
)
'
I

]

g

25

V4 2g

s

37

P2

55554

"

5

HN

COZLIE
WTHICKS

SEL/
R.RUIANLBERE

In VENTORES
CHORO.

/ SEC. 5L
THEN OPERATE

55453

[

Hey

T TORNEL



April 17, 1962 C. H. CROSBY ETAL 3,029,959
' ELEVATOR FOR STRANDING CABLER

Filed May 4, 1959 6 Sheets-Sheet 6

NOATENEL A7 URE

S AR VARYE S0RENO/D [CHFek LALIE)

yoy3 KOWER LEAT LoRD LIMIT Sw/)Cw

LRL LOWER RIGHT L0AD Listyr SwiTch

293 UPPER LEF] LDAD ZIM7 SWijeH

VL VPRER  RIGHT LoA0 LMl swirek

2ULS AETENRY,  LoWER L/M] SWiTer .

US ZATFORK  UPPER Amt] Swi/eh

LLPS LOWER KELT RUFL STl SOLENOD

LCRS LOKER RIGH) RFEEL 8707 Sdienoo

RS VPPER LEFT REFL 570P SORENID

Z444 VPPER  RIGHT REEL STOL S0ldNerd

£ LIGHT

LELS KEF]  ELELATOR LA Saiyeh

FELS RiH] HEURToR 4] swijed

LoF LOBO PISTON FATENDS S0IaNTIO 48 R iE

LPR LOBL P/STIN  RET BAC] SHUENC/O S48 LELUE.

£PE B LISTON FATEND  SOLéNe/D #R Al

et W BSoN REJRICT SUENoL AR IRLVE

BPF B LUSJON  EXTEND SUENG/O 8 LALE

BPR | ‘B PISJON RETRACT SHKINND S8 UFUE

L€ LoRO RELAF

Vi RN PR conrkok

L7DO7 AKOWEQ JIME JDELSF  WrERlidek

gror UPPEE  TIME 2ELEF  agERLocE

V24 LOWER  THIE DERAY  RELAF

SroR UPPER  TIME DELAF  RERAF

S585 SHECTIR  SW/ITCHES Zosh S/0FS

558 SEECT0R  SW/TCHES LEFT sioF

SSES SELECTOR  SW/TChES  Oigm) s0F

5544 SELECTIR  SwiTCHES K080 Lo/ER

S$54¢ SELECTOR  Swyyesss Lofp JPPER

SS5UL SELLCTOR  SWITCALS LNLoRL LowER

SsUY SELECTVR  SW/TeHES uNloAL  LPOEE

TZ o= &5

07 ] s
LR -

7/
/o4 Vo

US
KL OR URL  URS OR URES
Inven TDQ.’/E'
CHOROSHLY/
LULLTHICKS
RRUUIAHLBERE

7 7 - = f__l uz o ‘jﬁf » Mij (W«
s T T ORNEL)



United States Patent Office

3,029,959
Patented Apr. 17, 1962

1

3,029,959
FELEVATOR FOR STRANDING CABLER
Charles ¥, Crosby, Cranford, George Dzugan, Elizabeth,
William T. Hicks, Glen Rock, and Roger R. Wahlberg,
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This invention relates to reel transporting -apparatus
particularly for supply stands of cable stranders.

In cable stranders or stranding cablers, numerous sup-
ply reels must be provided and located conveniently for
the single or pairs of wires thereon to be advanced lon-
gitudinally in groups and formed into cables or cable
units. Rows of supporting units for groups of the reels
are mounted in supply stands. In some instances, there
are upper and lower rows of mounting units in the supply
stands and conveyors to move pallets supporting reels in
one direction to transport full reels to the numercus
mounting units in each row and in a reverse direction to
move the pallets with empty reels away from the mount-
ing units. )

The operations of loading full reels onto the conveyors
for movement to their mounting units and removing the
empty reels released from the conveyors, consume a con-
siderable part of the overall time required for condition-
ing the strander or stranding cabler for operation.

The object of the present invention is an efficient and
speedly operable apparatus for transporting articles, par-
ticularly reels for supply stands.

In accordance with the object, the invention comprises
a platform disposed adjacent one end of a supply stand
having upper and lower rows of supporting umnits and
conveyors operable in reverse directions to movs the reels
on pallets relative thereto. Suitable means is provided
for supporting the platform for vertical movement from
a pormal position to either upper or lower positions ad-
jacent the upper and lower conveyors, and means is selec-
tively operable through predetermined cycles by the clos-
ing of series of circuits to move the platform for use in
loading or unloading the conveyors.

The control circnits are conditioned through selectors
to perform any ome of 12 operations which are per-
formed automatically after pressing a start switch. In
the present instance, there are two upper and two lower
conveyors moving relative to their respective parallel
groups of 27 aligned reel mounting units. Therefore,
through the two selectors, four separate operations may
be arranged to load the respective conveyors singly; four
additional operations may be arranged to unlead the four
conveyors individuaily. Two additional arrangements of
circuits are provided to load both upper or beth lower
and two final arrangements of circuits are provided to
unioad both upper or both lower. All of these series of
circuits are arranged through the selectors to condition a
scries of circuits which begin functioning with the clos-
ing of a start switch.

Other objects and advantages will be apparent from
the following detailed description when considered in
conjunction with the accompanying drawings wherein:

FIG. 1 is a front elevational view of the apparatus
mounted at an end of a supply stand;

FIG. 2 is a side elevational view taken substantially
along the line 2—2 of FIG. 1;

FIG. 3 is a horizontal sectional view taken along the
line 3—3 of FIG. 1;

FIG. 4 is a schematic illusiration of the platform and
an adjacent conveyor during a loading operation;

FIG. 5 is a similar to FIG. 4 illustrating an unloading
operation;
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FIG. 6 is a vertical sectional view of a holding means
of the apparatus during unloading of the reels and pal-
lets;

FIG. 7 is a wiring diagram of the various circuits;

FIG. 8 is a chart of the various switches and electrical
units of the circuits and the descriptions thereof; and

FIG. 9 is a schematic illustration of the apparatus and
the locations of certain of the control and operating
means of the circuits.

The apparatus includes a platform 68 which is of suf-
ficient width to service conveyor units of a supply stand
61. In the present instance, there is an upper lift con-
veyor means 64, an upper right conveyor means 65, a
lower lift conveyor means 66, and a lower right conveyor
means 67. The platform has guide bushings 68 which

‘are disposed concentric with vertically positioned guide

rods 62 and are slidable thereon during movement ver-
tically from the normal position, shown in FIG. 1, to reg-
istration with the upper conveyor unmits 64—65 or the
lower conveyor units 65—67.

" The rods 69 have their ends fixed in an upper bracket
70 and a lower bracket 71 mounted at the end of the
supply stand 61. By viewing FIG. 3, it will be noted that
pairs of roller units 72 are mounted on the platform be-
tween pairs of guides 73 to support pallets 75 on which
reels 76 are mounted. The guides 73 assure alignment
of the pallets with their respective conveyor units when
the platform 6% is moved into general alignment there-
with, Suitable means, not shown, such as a conveyor
mounted in general alignment with the platform 69 when
at its normal position, may be utilized in feeding full
reels on their pallets onto the platform and for readily
receiving empty reels with their pallets from the platform

The roller unit 72 are mounted in a plane which is at
a slight angle with respect to the conveyor units 64 to
67, inclusive, for purposes utilized in loading and particu-
larly unloading the pallets 75 with their reels 76. These
angular positions are actually exaggerated in FIGS. 4
and 5. The purpose of the angular positions in unload-
ing serving to cause the pallets 75 and their reels 76 to
move freely by gravity down the roller units to become
located completely upon the platform after leavmg a
driven belt 78 of its respecuve CORveyor.

As illustrated schematically in FIGS. 4 and 5, the con-
veyors 64 to 67, inclusive, include pairs of rollers 79 for
actually supporting the pallets 75 and their reels 76 and
a belt-like conveyor 78 moving between the pairs of rollers
79 to actually propel or move the pallets in one direction
or another, depending upon the direction of rotation of
a drive shaft 80 for the drive roller 81.

At this point, attention is directed to the schematlc
illustration of some of the 27 mounting units 82 for each
conveyor unit 64 to 67, inclusive.

The mounting units 82, in the present mstance, are of
the truncated cone-shaped center type operable in pairs,
positioned on opposite sides of each conveyor 78 so that
each pair will interengage the hubs of the reel 76 aligred
therewith, and hold them free for rotation relative to their
pallets during the removal of the strands or wires there-
from. The pairs of mounting units 82 are also actuable
into open position to free the empty reels and to allow
them to be lowered onto their pallets for removal from the
supply stand.

The means for moving the pallets with their reels from
the platform 68 onto the conveyor units 64 to 67, inclu-
sive, ‘includes vertical pins 84 supported- by holders 85
and movable between their pairs of roller units 72 in paral-
lel slots 86 in the platform 60. The holders 85 have
projections 87 extending through elongate openings 88 in
lever arms 89. The lever arms 8% are mounted on sta-
tionary pivots or spindles 90 supported by the under-sur-
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face of the platform 69, while the inner ends of the lever
arms have notches 91 therein.

The notches 91 straddle pins 92 mounted on a block
93 which is secured to a piston rod 94 of an air cylinder
95. The air cylinder 95 is fixed to the undersurface of
the platform 60 and is supplied with air under pressure
through an air line 96 under the control of valves, not
shown, but identified as LPE and LPR in FIGS. 7, 8, and
9. For the purpose of clearness, the lever arms 8% and
their connection with the pins 84 and the block 93 of the
piston rod 94 are shown in dotted lines in FIG. 3. The
broken line positions nearest the air cylinder 93, illustrate
the arms in their normal positions, while the other broken
line posttions illustrate the arms at the end of their operat-
ing strokes.

The platform 60 is connected at 98 to a piston rod 93
of a piston 169 disposed in an air cylinder A, The air
cylinder ‘A is fixed by suitable means 101 to an air cylin-
der B which has a piston 192 therein. A piston rod 103
of the piston 102 extends vertically and has its upper end
fixed to a bracket 104 supported by the supply stand 61.

Suitable controls are provided for the apparatus includ-
ing pressure means 107 for air under pressure for the
cylinders A and B, and- a solenoid operable check valve
AVS: for the main supply of air. In FIG. 9, upper and
lower piston extend and piston retract valves APE and
APR for the cylinder ‘A and. the piston retract and piston
extend valves BPR and BPE for the cylinder B are illus-
trated schematically. Also in FIG. 9, left elevator limit
and right elevator limit switches LELS and RELS are
mounted near the left and right sides. of the platform to be
actuated by empty reels and their pallets moving onto the
platform. from their respective conveyors.

Upper and lower limit switches for the platform are
shown schematically in FIG. 9 and identified respectively:
as: PULS and PLLS. The upper left and right conveyors
of the supply stand have load switches positioned to be
actuated' by pallets with reels thereon when moved from
the. platform onto their respective conveyors. Only one
of these switches is shown in FIG. 9 but they are identified:
respectvicly as ULL and URL. Similar switches are pro-
vided. for the left and right conveyor units of the two:
lower portions: of the supply stand; these switches identi-
fied- respectively as LLL and LRL.

The lower left load switch LLL and the lower right load
switch LRL function as the upper left load switch ULL
and: the upper right load switch LRL to close their respec-
tive circuits when. loaded pallets have been moved from
the platform onto their respective conveyors. There are
also reel stops, as shown in detail in FIG. 6 but shown
schematically in FIG. 9, for stopping the leading pallets
moving off the conveyors until the platform is ready to
receive them. These are actually defined as upper left reel
stop. ULRS, upper right reel stop URRS, lower left reel
stop. LLRS: and' lower right reel stop LRRS. The reel
stops are identical in structure and mounted beneath the
paths. of the pallets at convenient Iocations between the
conveyor 78, in each instance, and the rollers 79, as illus-
trated in FIG. 1.

The term “stop” applies to the entire unit indicated at
108 and including, in each instance, a latch 109 movable
vertically in a guide 116 to enter a groove 111 in the pal-
1ét 75 to engage a shoulder 1312 and stop the pallet with its
reels 76 until the platform is ready to receive it. The
Iatch 109 is connected at 114 to one arm of a bell-crank
lever 115 which is pivotally mounted at 116 and has its
other arm connected at 117 to a core 118 of a solencid
119. The solenoid 119 has its core 118 normally held
outwardly by a spring 120 to hold the latch 199 in its
upward position. The solenoid winding, in each of the
four instances, is shown in FIG. 7. The identifying let-
ters ULRS upper left reel stop, URRS upper right reel
stop, are shown near the top of FIG. 7 and LLRS lower
left reel stop and LRRS lower right reel stop, are shown
at the bottom of FIG. 7.
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A switch shown at 122 in FIG. 6 normally held in its up
position to close its top contacts, in each instance, by a
spring 123 has a roller 124 positioned to be engaged by
each pallet leaving the platform and rolling onto its con-
veyor to move the switch 122 to engage its bottom con-
tacts. The switch 122, in each instance, is identified near
the center of FIG. 7 and also in FIG. 9 as the upper left
limit ULL, upper right limit URL, lower left limit LLL,
and lower right limit LRL.

The various features of the electro-pneumatic controls
for the apparatus, identified by single or groups of letters,
are defined more fully in FIG. 8.

Referring now to FIG. 7, the various switches and elec-
trical units of the numerous series of controls are iden-
tified as completely as possible using numbers 1 and 2 to
identify the main circuit lines from a 110 volt alternating
current, 60 cycle, supply. Also, numbers 3 to 53 are used
to identify lines for the various circuits so that they may
be traced readily and the various features identified
through the aid of the chart in FIG. 8 and the schematic
illustration in FIG. 9.

With the circuit arrangement of FIG. 7, there are two
selectors housed schematically in the dotted areas 126
and 127. The selector 126 is not shown in detail but
it has three positions wherein it may close threc groups
of switches to limit the controls or the selected series of
circuits to the right side, the left side, or both sides of
the supply stand, For the right side, the group of
switches are indentified as SSRS1 to SSRSS5, inclusive.
For the left side, the group of switches are identified as
SSLS1 to SSLSS, inclusive. For both sides, the group of
switches are identified as SSBS1 to S$BS6, inclusive. The
selector 127 has four groups of switches respectively for
limiting the controls or the selected series of circuits to
loading of upper conveyors, unloading of upper conveyors,
loading of lower conveyors, or unloading of lower con-
veyors. The first group of switches for loading upper
conveyors are identified as SSLUZ to SSLUS, inclusive
The second group for unloading upper conveyors is iden-
tified as SSUU1L to SSUUS, inclusive. The third group
of switches for loading lower conveyors is identifizd as
SSLL1 to SSLLS, inclusive, while the fourth group for un-
loading lower conveyors is identified as SSULZ to SSULS,
inclusive.

Operation

Through the arrangement of the circuits, 12 selected
series of operating cycles can be carried out by setting the
sclector 126 to control the service of the platform for the
right side or the left side, or for both sides, and then by
setting the selector 127 to load upper, to unload upper, to
load lower, or to unload lower. To condition the appa-
ratus for operation, the On switch is pressed closed to
complete a circuit from line 1 through line 3, windings
MPC and AVS, as well as the light L, through lines 4,
closed On, 3, closed Off, 6, 7, and 8 to line 2. The relay
winding MPS closes its contacts, one to complets line 1,
and one to electrically complete a by-pass for the On
switch. The light L is illuminated to indicate that the
apparatus is ready for operation and the winding AVS
opens the air valve solenoid check valve as shown in FIG.
9. The apparatus is for any of the 12 series of operating
cycles which may be carried out by positioning of the
selectors 126 and 127, and pressing the start switch.

Load Both Sides Upper

Closes switches SSBS1 to SSBS6, inclusive, of selector
switch 126. Close switches SSLU1T to SSLUS, inclusive,
of selector switch 127, Press Start switch, closing circuit
from line 1 through 13, Start switch, BPR, 17, SSLUI,
18 to line 2. Energization of BPR causes cylinder B
to rise on fixed piston 102 to move platform up until
platform upper limit switch PULS is closed, positioning
platform 6€ adjacent upper conveyor units 64 and 65.
Closing of PULS energizes LPR in a circuit from line 1
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throngh 19, PULS, 26, 23, 24, 26, unoperated ULL, 29,
unoperated URL 31, vnoperated LLL, 34, unoperated
LRL, 39, LPR, 4¢ SSLU4 tc line 2.

The pallets, with their reels, which previously have been
loaded on the platform at the normal position, are moved
off of the platform by load piston $4—95 FIG. 3 (LFR)
retracted and onto their respective upper conveyors where
they will engage and operate both switches ULL and URL
to close their bottom contacts. These switches, when
operated to close their bottom contacts, jointly complete
two circuits cne being traced from line 1 through SSBS3,
35, 39, bottom contacts of ULL, 32, SSL.U2, SSLUS3, 33,
lower contacts of URL, SSBS4, 41, BPE, 42, SSLUS to line
2. Energization of BPE causes cylinder B to move down
on its fixed piston to move the platform to its normal po-
sition, At the same time, the action of the air cylinder
85 is reversed to move the arms 89 and the pins 84 to
normal positions. This is accomplished by energization
of LPE in a second circuit connected to the last described
circuit adjacent BPE and extending through LPE and
SSLUS to line 2.

Unload Both Lower

In this instance, the group of switches SSBSi to SSBSE,
inclusive, of selector 26 and the group of switches SSUL1
to SSULS, inclusive, of selector 127 are closed. Again
all that is needed to start the series of operations, to carry
through a complete cycle of moving the platform down,
receiving the empty reels and their pallets from both lower
conveyors and returning the platform to its normal posi-
tion, is the pressing of the Start switch, This closes a cir-
cuit from line 1, through 13, Start switch, 14, APE, 15,
SSULI, 16 to line 2.

Energization of APE causes piston of cylinder A to
move down until platform &9 is aligned with the lower
conveyor units 66 and &7 and closes PLLS, Operation of
PLLS closes circuit to energize lower time delay inter-
lock LTDI and lower time delay relay LTDR. LTDIis in
a circuit from line 1 through 25, PLLS closed, 26, 28, 27,
SSULZ to line 2.

LTDR is in substantially the same circuit located be-
tween lines 26 and 27.  When LTDI and LTDR operate
their contacts closed, circuits are completed through jower
left reel stop solenocid LLRS and lower right reel stop
solenoid LRRS, respectively, from line 1 through SSBSS,
50, LLRS, 51, and from line 1 SSBS%, 53, and LRRS,
both circuits joining line 52 in which closed contacts of
LTDI and LTDR are disposed and on to line 2.

When reels and their pallets are released, by retraction
of the latches 189, FIG. 6, through energization of sole-
noid windings LLRS and LRRS, they are urged by the
coaveyers 78 to roll onto the platform and when on the
platform, to operate switches LELS and RELS. The left
elevator limit switch LELS and the right elevator limit
switch RELS when closed, complete a circuit from the
secondary winding of the transformer, shown near the
bottom of FIG. 7, through 48 and winding of load relay
LR, closing contact in line 45. This completes a circuit
from line 1 through SSUL4, 45, close contact of LR, APR,
44, SSUL3 to line 2. The piston 186 of the cylinder A
moves the platform up to its mormal position.

To Load Lower Right Side

In this instance, the selector 126 is adjusted to close
the group of switches SSRS1 to SSRSS, inclusive, and
the selector 127 is adjusted to close the group of switches
SSLL1 to SSLLG, inclusive, Here again, the Start switch
is pressed and the series of circuits are closed in their re-
spective order, to lower the platform, to feed a pallet with
its reel thereon to the right conveyor, and to return the
platform and feeding means to their normal positions.
When the Start switch is closed, a circuit is completed
from line 1 through line 13, Start switch, 14, APE, 15,
SSLL1 to line 2. Energization of APE extends piston of
cylinder A down until platform aligns with conveyor units
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66 and 67 and operates PLLS. Operation of PLLS closed
energizes LPR in a circuit from line 1 through 25, closed
PLLS, unoperated ULL, 29, unoperated URL, 31, un-
operated LLL, 34, unoperated LRL, 39, LPR, 49, SSLL4
to line 2. When LPR is energized, the air cylinder 95,
FIG. 3, receives air under pressure to cause retraction
of the piston therein to cause the right pin-to push the
pallet and its reel off the platform and onto the con-
veyor unit 67 where it will operate lower right limit switch
LRL to its bottom contacts. Movement of LRL from its
top contacts to its bottom contacts by the pallet fed onto
the conveyor 67, opens the previous of the first half cycle
circuits and closes the second half cycle circuits. The
circuit closed to retract piston 169 in cylinder A is traced
from line 1 through SSRS2, 37, operated LRL, 38,
SSLL3, 54, SSRS3, APR, 44, SSLL6 to line 2. The cir-
cuit to extend the piston of cylinder 95 to return the
transfer pins 84 to their normal positions includes most
of the last named circuit, making connection at SSRS3
and continuing through LPE, 43, and SSLLS5 to line 2.
The last two circuits cause the reel transfer means of the
platform to return to their normal position as the platform
returns to its normal position,

Other Operations

The apparatus will carry out 12 different operating
cycles. The two joined cylinders A and B assist each
other in moving the platform 68. The platform 6§ is
connected directly to the piston rod 99 of the cylinder A
but, while the cylinder A remains unoperated during
operation of the cylinder B, the cylinder A must be relied
upon to follow the cylinder B to move the platform. In
a similar manner, the cylinders A and B with the plat-
form are supported by the piston rod 163 and cylinder A,
when operated, will depend on cylinder B. )

There are six loading operations and six unloading
operations. The loading operations include loading (1)
upper left, (2) upper right, (3) lower left, (4) lower
right, singly, (5) both upper, and (6) both lower. The
unloading operations include unloading (1) upper left,
(2) upper right, (3) lower left, (4) lower right, singly,
and unloading the (5) upper conveyors simultaneously
and the (6) lower conveyors simultaneously. The appa-
ratus may be conditioned for any of these series of oper-
ating cycles by seiting the selectors 326 and 127. After
this has been done for each operating cycle, the series of
circuits are conditioned for automatic operation by press-
ing the start switch.

Three of the series of operating cycles have been de-
scribed in detail. It is believed, through the aid of FIGS.
7, 8, and 9 in particular, that the other nine series of
operations may be followed by following the instructions,
that is, by setting the selector 126 to correspond with the
proper side of the supply stand which is to be serviced
or for both sides, if desired, and then setting the selec-
tor 127 depending upon whether the upper conveyors or
lower conveyors are to be loaded or unloaded.

Following these actions, operation of the Start switch
will start and carry out the first half cycles of all of the
operations. The other half cycles of the operations, in-
cluding the return of the platform to its normal position
and the return of the reel transporting means to its nor-
mal position, if it has been actuated, rely on other
switches. For example, during loading operations, the
switches ULL or URL for the upper conveyor units and
LLL or LRL for the lower conveyor units, must function
singly or in pairs depending upon the series of circuits to
be operated by the pallet with its reel transferred from
the platform onto its respective conveyor. Until this
occurs in each instance during any one of the six loading
operations, the return cycle for the selected series of ¢ir-
cuits will not begin. However, once the switch (shown in
FIG. 6 as 122) has been operated or a pair of these
switches have been operated, the return cycle begins by
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closing of certain circuits to return the platform and the
reel transporting means to their normal positions.

In a similar manner, the unloading operations are per-
formed, carrying out the first half cycle in each instance
after selecting the desired groups of switches of the selec-
tors 126 and 127 to position the platform to receive a
pallet and its reel. At this time, the one or more latches
198 of FIG. 6, identified in FIG. 9 as ULRS, URRS,
LLRS, and LRRS, are released to free the one or pair
of pallets to move onto the platform. Here again,
switches LELS or RELS must be actuated by the pallet
or pallets moving onto the platform with their reels be-
fore the second half cycle of the selected series of circuits
may begin to return the platform to its normal position.

Another series of switches identified at 55, 56, 57, 58,
and 59 join together for simultaneous action, are ner-
mally open but may be closed manually during setting up
of the apparatus to return the platform to its normal posi-
tion.

1t is to be understood that the above described arrange-
ments are simply illustrative of the application of the
principles of the invention. Numercus other arrange-
ments may be readily devised by those skilled in the art
which will embody the principles of the invention and fall
within the spirit and scope thereot.

What is claimed is:

1. A reel transporting apparatus in combination with
a horizontally positioned elongated supply stand for reels
having groups of upper and lower pairs of reel mounting
units disposed in parallel horizontal rows throughout the
major portion of the length of the supply stand and upper
and lower groups of substantially horizontal conveyors
operable in reverse directions singly and extending sub-
stantially the full length of the supply stand to transport
reels on pallets relative to their respective rows of pairs
of mounting units, the apparatus comprising a platform
disposed outside the supply stand and normally positioned
out of alignment with the groups of upper and lower con-
veyors adjacent one end of the supply stand and having
a width sufficient to service both upper and lower groups
of conveyors when moved into registration therewith at
selected intervals, vertical guides mounted externally of
the supply stand for the platform, means selectively oper-
able through predetermined cycles to move the platform
upwardly and downwardly from the normal position to
register with either group of upper or lower conveyors and
return to the normal position, and series of circuits selec-
tively closed to cause operation of said means automati-
cally through any of the cycles.

2. A reel trapsporting apparatus according to claim 1
in which a first circuit of one of the series of circuits
when closed causes movement of the platform adjacent
to the group of coaveyocrs, transfer elements, electrically
operable means carried by the platform to move the
transfer elements simultaneously toward the conveyors
to transfer reels and their pallets from the platform onto
their respective adjacent conveyors, and a switch actuated
to close another circuit of said series when the platform
reaches the group of conveyors and cause electrical opera-
tion of the transfer element moving means to transfer
all of the reels and their pallets from the platform to
all of their adjacent conveyors simultaneously.

3. A reel transporting apparatus according to claim 2
in which switches are mounted near the adjacent con-
veyors and are actuated closed by the pallets of the reels
moved thereon from the platferm to jointly cause opera-
ticn of the transfer elements to their normal positions
and cause the platform moving means to return the plat-
form to its normal position.

4, The reel transporting apparatus according to claim
1 in which means holds the platform at its normal posi-
tion and includes two fluid operable cylinders having
pistons and piston rods, means securing the cylinders to
each other, means securing one of the piston rods to the
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" platform, stationary means supporting the other piston

rod and its piston, and means operating the cylinders
singly while relying on the cooperation of the unoperated
cylinder to remain unoperated during movement of the
platform between the normal position and positicns ad-
jacent its respective groups of conveyors.

5. The reel transporting apparatus according to claim
1 in which limit switches are closed by the platform
when moved to a position adjacent its respective groups
of comnveyors.

6. The reel transporting apparatus according to claim 5
in which there are operable push bars carried by the
platform, the limit switches being under the control of
certain of the groups of selectively operated switches to
close a second circuit of a selected series to operate the
push bars from a normal position to push a pallet and
reel off the platforr and onto its conveyor.

7. The reel transporting apparatus according to claim
6 in which another switch is operated into closed position
by the pallet and reel when moved onto the conveyor to
assist the certain groups of selectively operated switches
to close the final circuits to operate the holding means to
retarn the platform to its normal position.

8. The ree! transporting apparatus according to claim
5 in which the limit switches are under the control of
certain of the groups of selectively operated switches to
close enother circuit including a solenoid, and a Jatch
normally positioned to hold a pallet and reel on its con-
veyor and moved free of the pallet by energization of
the solenoid for movement of the pallet and reel onto the
platform.

9. The reel transporting apparatus according to claim
8 in which another switch on the platiorm is closed by
the pallet and its reel moving onto the platform to
operate the holding means to return the platform to its
normal position.

10. The reel transporting apparatus according to claim
7 in which ancther switch is operated into closed position
by the pallet and reel when moved onto the conveyor
1o assist the certain groups of selectively operated switches
to close the final circuits to cause operation of the hold-
ing means and the transporting means simultaneously into
their normal positions.

11. The reel transporting apparatus according to claim
1 in which a first circuit of one of the series of circuits
when closed causes movement of the platform to one of
the groups of comveyors, a latch for each conveyor
mounted to normally hoid leading pallets from leaving
their conveyors, a solenoid for each latch and operatively
connected thereto to release its latch from a pallet when
energized, and a switch closed by the platform reaching
the said group of comveyors to cause energization of
certain of the solenoids to release certain of the pallets
for movement onto the platform.

12. A reel transporting apparatus according to claim
11 in which a number of switches are mounted on the
platform in the path of the pallets moving thereon from
the conveyors and closed by the pallets to cause opera-
tion of the platform moving means to return the plat-
form to its normal position.
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