H. SAWYER.
FREIGHT HANDLING APPARATUS,
APPLICATION FILED JUNE 24, 1912,

1,079,619.

Patented Nov. 25, 1913.

4 SHEETS—SHEET L
+—2 &A‘T
B
R
N
N L
N N
Rﬁ: 3 T
N8N
N N
MR
S| |
' 3
N

V4
i
/7
///
’7
; 42
/7
/3

: - 2T
(] ,__:
- \ e
T =
. I o
[ S
. N

ARitneases:

mventor
Giwlcd gl i



H. SAWYER.
FREIGHT HANDLING APPARATUS.
APPLICATION FILED JUNE 24, 1912.

1,079,61 9. Patented Nov. 25, 1913.

4 SHEETS—SHEET 2.

Il 1] A\ | /2

35 [1t

C’)X)vtweooao Wkoz
/EM‘” W\N\ 3@5«3%(/ tpin 13



H. SAWYER.
FREIGHT HANDLING APPARATUS.
APPLIGATION FILED JUNE 24, 1912,

1,079,619. Patented Nov. 25, 1913.

4 SHEETS—SHEET 3.

N
¥ 7
N Q)
N .
Wk
.
S 4
\A} d
%ﬁ 00 :
X Y S
3
o
*
1
N A
3 w«é,
LILLELE
\&‘
\1\
N o o
X Aay)
D ¢
NG o
%\ \;t
l 1 D\J




i

H. SAWYER.
FREIGHT HANDLING APPARATUS.
APPLICATION FILED JUNE 24, 1912,

1,079,619. Patented Nov. 25, 1913.
~ ’ . 4 SHEETS—SHEET 4.
2 11 N\ .
20 ' O
L R
=>] 9

17 Frig.©

zZr ¢

22

56 I7 96
AR W§
23 Yy _ %
524. ;
723 W 23 2z A3 253
‘_(:; 0 ’;“r /L ey e 3

Witnesses: | , /’/@? /0 % Jpventor

COLUMBIA PLANOGRAPH CO., WASHINGTON, . C.



10

15

20

30

40

45

50

55

UNITED STATES PATENT OFFICE.

HARRY SAWYER, OF MUSKEGON, MICHIGAN.
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To all whom it may concern:

Be it known that T, Harry SAWYER, 2 citi-
zen of the United States, residing at Muske-
gon, county of Muskegon, State of Michi-
gan, have made a certain new and useful
Tnvention in Freight-Handling Apparatus,
of which the following is a specification.

This invention relates to apparatus for
handling freight.

The object of the invention is to provide
a freight handling apparatus which is sim-
ple in construction and efficient in operation,
and which is particularly designed for use
in handling freight from a lower to a higher
elevation.

A further object of the invention is to
provide a freight handling apparatus of the
nature referred to wherein is employed a
crane stracture preferably, though not
necessarily, in which the crane is carried
upon an elevated support as, for instance,
the roof or a low roof portion of a building,
wharf shed, or the like, where it is elevated
out of position where it might interfere with
the proper handling of the freight, and with
which a boom is employed the outer end of
which, when in position for use, is designed
to extend out over a deck, boat, lighter or
the like, lying alongside the dock or pier
upon which the crane is mounted. In an
apparatus of this general nature it is de-
sirable to employ a monorail track system
along which operate telphers or trolleys car-
rying freight hoisting and transporting de-
vices. In the use of apparatus of this na-
ture it frequently occurs that hatches on
the boat or lighter and compartments in the
building, pier shed or the like, are situated
in such relation to each other that it is diffi-
cult to bring the boom, and its supporting
crane into proper or convenient relation
with reference to the desired hatchways and
compartment and still have the monorail
track system in proper register.

Tt is therefore among the special purposes
of my invention to provide an apparatus of
the character referred to in which a switch
track system is employed for the truck or
trolley ~ which carries or transports the
freight, and wherein a monorail track sys-
tem is arranged so that the crane structure
may be accurately located with reference to
the particular hatch over which the boom
is to be employed regardless of the relative
location of the monorail track system and

still permit the truck or carrier to operate
along the monorail track system.

A further object of the invention is to
provide an apparatus of the nature referred
to in which provision is made for efficiently
withdrawing the operating boom along
which the telpher or freight handling trol-
ley or carrier operates, that is, withdraw-
ing the same from obstructing relation to
rigging, smoke-stacks or other obstructions
that might be encountered when the crane
structure is shifted so as to handle freight
to or from different parts or hatches of the
boat or lighter.

A further object of the invention is to pro-
vide an apparatus of the nature referred to
in connection with suitable tracking sys-
tems whereby the freight may be handled to
or from different floor levels on the dock,
pier, pier shed, or other structures employed
mn connection with the freight handling
operation.

Other objects of the invention will appear
more fully hereinafter.

The invention consists substantially in the
construction, combination, location and rel-
ative arrangement of parts, all as will be
more fully hereinafter set forth, as shown
in the accompanying drawings, and finally
pointed out in the appended claims.

Referring to the accompanying drawings,
and to the various views and reference signs
appearing thereon, Iligure 1 is a view in ele-
vation showing a crane freight handling con-
struction embodying the principles of my in-
vention. Fig.2isasomewhatenlarged broken
detail view showing the manner of connecting
the inner end of the boom to the crane struc-
ture, whereby the boom is permitted to be
¢hifted endswise into the position indicated in
dotted lines in Fig. 1, in order to withdraw
the boom endwise from working position.
Fig. 24 is a broken view in top plan of a por-
tion of the construction shown in Figs. 1 and
9. Tig. 3 is a broken detail view in top plan
showing one arrangement of switch track
employed in connection with the monorail
track system of the boom, crane and build-
ing, shed or warehouse, in connection with
which the freight handling operations are to
be carried out; Fig. 4 is a detail view in top
plan, showing an arrangement of pivoted
section of track rail employed on the boom
of Tigs. 1, 2 and 3. Fig. 5 is a side eleva-
tion of the construction shown in Fig. 4.
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Ifig. 6 is a detail view in end elevation show-
ing an arrangement for locking or holding
the swinging track section of the boom in
adjusted position. Fig. 7 is a broken detail
view showing a slightly modified arrange-
ment for locking or holding the swinging
monorail track section of the boom in posi-
tion. Fig. 8 is a view similar to Fig. 1, show-
ing a modified arrangement embodied within
the scope of my invention. Fig. 9 is a top
plan view of the modified arrangement of
switch track system shown in Fig. 8. g,
10 18 a view in side elevation of the modified
arrangement shown in Figs. 8 and 9.

The sanie part is designated by the same
reference sign wherever 1t oceurs throughout
the several views.

Referring to the accompanying drawings,
and particularly to Iig. 1, T have shown a
portion of a building having various floors,
10, 11, 12, which are preferably elevated
above the floor 13, of the dock, shed, ware-
house or the like, said building also having a
roof portion 14, lower than the floors 11, 12
and so forth, of the building. The roof por-
tion 14, is preferably elevated above the floor
13, of the dock, shed or the like. An elevator
indicated at 15, and operated by suitable
hoisting cables, 16, or otherwise, is employed
for the purpese of elevating the freight to be
handled from one floor to another of the
building. On each fleor of the building I
propose to arrange an overhead suspended
monorail track system, indicated at 17, along
which a telpher or freight handling trolley,
or truck, is designed to operate in a well un-
derstood manner and in connection with
which the elevator 15, operates, said elevator
having a monorail track section 19, designed
to cofperate with the track system 17, when
brought into suitable relation therewith.
Located either inside or outside of the build-
ing, as may be desired, is a horizontal track
system, indicated at 20, sec Figs. 8 and 9,
having suitable spur connections 21, designed
to cotperate with suitable switch track sec-
tiens carried by the crane structure as will
be more fully hereinafter deseribed. Or, if
desired, the spurs 21, may codperate with the
track system, 17, at suitable points along the
building wall,

In the arrangenmient shown in Tig. 1, the
roof portion 14, of the building, is arranged
adjacent the building proper, and preferably
alongside the same, and at a lower level than
the upper floors of the main building, pref-
erably at or near the level of the first floor
10, and said Jow roof portion carries snitable
track rails 227 along which operate the
wheels 23, of the crane structure, indicated,
generally, by reference letter 24, preferably,
though not necessarily, the crane structure
24, operates aleng the lower roof portion 14,
lengthwise of the latter and in a direction or
path parallel to the edge 25, of the dock or

1,079,519

pier upon which the building or shed is
erected. A boom 9, is carried by the crane
structure, and when in operating relation
for use extends horizontally outwardly from
the edge of the crane structure with ifs outer
end arranged over the boat, lighter, or other
vessels, indicated by reference nmmeral 26,
for the purpose of handling freight to and
tfrom the same, or to and from the building,
pier, shed, warehouse or the like. The outer
end of the boom 9, is supported in substan-
tially horizontal position by means of a rod,
8, which is pivoted to the boom 9, as indi-
cated at 27, and at its other end is pivoted
as at 28, to a strut 29, carried by the outer
pertion of the crane structure 24, If desired
the strut 29 may be suitably braced by the
brace rod 30, and frame struts or members
52. At their lower ends the frame strut
memibers 82, of the crane structure are pro-
vided with horn pieces 31, which are pro-
vided with seats or depressions 83, in the
upper surfaces thereof, see Fig. 2, and also
with seats 61, in the outer end surfaces there-
of. Between the seats 33, 61, the horns 31,
are formed with the toes 62. Adjacent the
lower boundary of each upper seat 33, the
horn 31, is provided with an upwardly pro-
Jecting lug 63. The upper surface of the
member 32, does not lie in a straight line but
a sloping or cam surface is formed thereon,
as indicated at 64, Fig. 1, which cam surface
is adjacent the lower end of said member
the rise of said surface being of increasing
extent from the extreme lower end of said
member for a short distance longitudinally
thereof, and of decreasing extent thereafter
toward the other end of said member. The
objects and purposes of these various fea-
tures will now be described in connection
with the construction of and operating means
for the boown 9.

Attached to each side of the boom 9 at
its inner end is a triangular shaped plate
65, which is arranged to pivotally swing
from the lower inner corners theréof on a
shaft 66, mounted in side members of the
boom at the extreme inner end of the latter.
Also carrvied by said shaft 66, at each end
thercof, outside each plate 65, is a flanged
wheel 67, having a comparatively narrow
tread.  The upper inner corners of the tri-
angle plates 63, are connected by a shaft 68,
which has mounted on the outer ends there-
of the flanged wheels 69, having compara-
tively broad treads. The other or outer cor-
ners of the plates 65 are connected by a
shaft 70, upon which are mounted sheaves
71, over which operate cables or other con-
nections 35, which are controlled by the
motor 36.  When the boom 9 is in position
for use, it extends substantially horizontally
and the rollers 67, 69, are respectively seated
in the seats 61, 33, with the vollers 69, rest-
ing against the lugs 63. This construction
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affords an efficient brace for the boom to
lock and hold the same in substantially hori-
zontal position for use with an extended
overhang of the free end thercof from the
crane structure and which bracing serves to
resist any tilting strains imposed by the
overhanging weight of the boom or a load
carried thereby. Tn this position of the
boom the triangular plates and their con-
necting shafts occupy the respective posi-
tions thereof shown in full lines. Now when
it is desired to withdraw tlie boom frem its
operating horizontal pesition, as for in-
stance when it is desired to shift the crane
structure from one point to another along its
supporting tracks 22, instead of swinging
the boom vertically about a pivotal support
to permit it to clear any obstructing rig-
ging, smoke-stack or the like, as is the ordi-
nary way in crane structures, the boom, in
aceordance with my invention, is withdrawn
endwise and moved bodily inwardly. This
is accomplished by suitably actuating the
motor 36, which operates on the cable con-
neetions 35. The first result of this action
is to rock the plates 63, about the fulecrum
afforded by the bearing of the wheels 69 in
their seats 83 this causes the boom to move
slightly outwardly in’ the direction of its
length and sufficiently to cause the lower
wheels 67, to travel upwardly along the
lewer curved edges of the toes 62, and to off-
set the inner end of the boom and its track
rail from the adjacent crane structure and
switch track sections. When the wheels 67,
pass the points or tees 62, of the horus 31,
the triangular plates 65, assume an upright
position and the wheels 69, 67, then travel
along the upper edges of the frame members
29, which thereby constitute tracks there-
for. The stop lugs 63, are formed at the
outer sides of the horns, and hence, by
reason of the narrow treads of wheels 67,
the latter are enabled to readily pass by said
lugs as the said wheels progress along the
upper or track surfaces of the members 32.
At the same time the broader treads of the
wheels 69, bring up against said lngs, when
the boom is in pesition for use, thereby
forming locking stops. Tt will be ceen that
when the wheels 69, 67, begin their travel
along the tracks 32, and the boom begins
its inward longitudinal movement, the tend-
ency is for its outer free end to drvop rap-
idly, to overcome this and to insure a con-
stant elevation of the center of gravity of
the boom =as it is withdrawn, a compara-
tively steep incline of track sarface of the
member 32 should be previded so as to cause
a rapid elevation of the inner end of the
boom. As the link or rod 8 which supports
the outer end of the boom assumes a more
nearly vertical pesition the tendency of the
cuter end of the beom to be lowered de-
creases so that the continvied track incline

%:g

need not be so acute. TFor this reason, I
provide the cam surface 64 in the track
members 82, which permits the attainment
of the results stated.

1t is to be understood that other forms of
construction for securing the results above
noted might readily occur to persons skilled
in the art and still fall within the spirit and
scope of my invention as defined in the
claims.

The boom 9 i3 provided with an overhung
monorail track indieated by reference nu-
meral 89, along which a telpher or trolley
40, is designed to operate, said telpher or
trolley carrying suitable hoisting apparatus
81, for heisting and transporting the freight
to be handled. The telpher op trolley 40,
operates along the monorail track 39, and
in conjunction therewith, also alorg the
track rail system of the building and of
the crane structure, the latter te be mnore
fully explained hereinafter.

By the construcilon and arrangement
above deseribed freight may be transported
to the boat, or lighter, or other vessels 26,
or from the same and into or from the pier,
shed or building, and {raneported or traus-
ferred inside the building from one floor
to another without releasing the same from
the hoisting apparatus 81 of the troiley or
telpher 40.

1f desived floor 10 of the building may be
provided with a hatchway or cpening indi-
cated at 42, through which freight may be
aised or lowered from and to the pier floor
13, by means of the trolley carrier or telpher
40 in a manner readily understood.

Tt may sometimes be impossible or incon-
venlent for the crane structure 24, to be so
positioned, with reference to the boat,
lighter, freight car, or the like, as to cnable
the boom & to be positioned directly over a
particular hatchway of the latter, or simi-
larly it may be difficult to so position the
crane as to enable the boom track 39 for the
telpher or trotley 40 to be bronght into
proper registering relation with reference to
the track system of the building at any par-
ticular point. To overcome this objection I
propose to provide the crane structure with
a series of switeh tracks designed to eoiiper-
ate with the track spurs 21, the latier coiip-
erating in a well known manner with the
track rail system 20 of the pier, shed or
building. A convenient arrangement may
serve as an illustration of the system. Sup-
pose, for instance, that a spur irack 21 be
craployed, say, every twenty feet in the di-
rection of the length of the erane track rails
22, then the erane structure may be provided
with a series of switeh track sections or por-
tions 41, any one of which may be brought
into longitudinal registeving relation with
reference to a spur section 21. These switch
track sections 41, for instance, may be lo-
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cated =say 4, 3 or 5 feet apart. Now by suit-
(1IM' u"ln“m o the monorail track portion 39,
of {he boom nto pmper relation and reg mer
with ene or another switeh section 41 of the

5 crane structure, according te which one is in
registor \'ixh the spur section 21, it will be
seen that the w]il er or ‘[mﬂev carrier 40
mayv be oj;el ated along the boom track mono-
il 39, onto the proper switch track section
41, and then to the spur tvack 21, to track
system 20, 17 of the building, as may be de-
stred. This enables me to place the crane
striuctare properly with reference to any
pavticuiar ‘x fch or freight opening throuah
which or from which the frmnnt is to be
Lransporic d or handled. AMany suitable and
speeifically  different convenient construe-
tons and area gemonts may be employed to
accomplish tlils object of bringing individ-
nal members of the switch track sections 41,
""«io I ered muttmh with reference to the
nonoreil track portions 39 of the boom. ITn
Jflg,s. 1 to 7 inclusive,

10

15

20 bie
1t

‘ an arrangement is
shown wherein the boom is provided with
pivoted moenorail {rack seetion 45, which is
pivoled as at 46, to or a djacem to, the inner
end of the monorail track portion 39 of the
booin,  Now by suitably shifting the inner
end of the pv.a‘m} irack section 45, said
track section may be Lrought into snitable
registering rohlt on with any desived one or
:umdv"r of the swileh track seetions 41 of

In order to retain the

the crane si=‘u«.lu‘(>.
swinging track section 45, at registering re-
another of the crane

lation with ene or

switeh track 1,\,1'11011», 41, any suitable or
convenient arrangement may be emploved.
In Figs. 4,5 and 6. T have shown a snitable
arrangement whereln an overhanging neck
portion 47 is emploved and connected to the
swinging track section 45, This neck por-
tion 47, overhbanes a transverse bar 48, hav-
ing ami;ﬂ- ¢ poclets or seats. indicated at 49,
] o therein eorresponding consecutiv elv
s switeh track seetions 41. By suit-
ing the teack section 45, laterally
pasition for the overhanging portion
xn L}'("(‘ + to "“,A in any desired ﬁoat 49, of

vansverse bar 48, {the swinging

25

30

40

1"1(1\
~e(’t1m) 45, will be Leld in :1!.11‘*11.011‘( or regis-
teving relation with the corr esponding crane
gwiteh tr;wd' seetion 41, In Fig. 7, T have
shown shi ;uﬂv nodified  arrangement
whereln T provide a roller 7, carried in up-
right )mt (} 5 90, mounted upon the swing-
g tmm ion 43 and designed to oper: e
m or to m roc o’v“'{ 1 one or another (;f the
seats 40, of the transverse bar 48. It is ob-
vious that other specifieally different ar-
ngements for ace ()H\H shing the same re-
CH“"\ might readily cecur to persons skilled
in the art without departing from the spirit
and scope of my invention as defined in the
claims.
35 In Kigs. 8,9
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and 10, T have shown a modi-

1,079,519

fied arrangement wherein the switch track
seetions 51, of the crane structure are shifted
bodily along track ways carried by the crane
structure. Tn this arrangement the boom 9
is not provided with any swinging track
seetion similar to swi aging tr ack section 45,
of the construction slmwn in Ifigs. 1 to 7.
Instead of using a swinging track section,
one continuous track section 39 s provided
for the hoom 9. At its inner end the track
rail section 39 of the beom is designed to be
brought into registering relation with ref-
erence to one or another of the switeh track
sections 51, of the erane structurve by shift-
mpj the crane structure tra system along
the crane structure itself. This may be ac-
"f;}nﬂ]i«hed y sugpending the switch track

saem 51 of the crane structlire upon a car-
rier u'm.xc mdlmhd at 55, which is p} ovided
with wheels 56, desi “ne\l to operate along
tracks indieated by 57, carried bv the crane

1-
10T

structure. By this arrangement it will be
observed that any one or another of the

switch tmvk seetions 51 of the crane strue-
ture may be i)rf)zu:’uf into registering rela-
tion respect ue]\ with the 1)&1‘(101.1‘11‘ spur
frack 41, and the boom ‘mc]\ of), as may be
desired. In other e \mci as is obvious the
strieture may reinain the same as above de-
seribed with' l'ef'elew-ﬂ to Tigs. 1. 2 and 3.
Of course it will be understood that the
switch track sections 51, of the constriction
shown in Fig. 9 and Fig. 10, as well as the
switeh track soction 41 of the construction
shown in Figs. 1 to 7 are of the overhead
wonerail type, and along which the telpher
or trolley canie; 490 is duwned to operate
in the usnal manner of monorail transmis-
gion.

The operatinn
0 3"1*' understang
1

pusition
ally horizont

»-—7_\

{)i,ﬂ ive roiley or telpher
10 1 sla} i the outer end
theres (’;1 thereotf
in pestiion po o the boat

t-:s receive
1
1. Buppose the
from e boat to
’1\' pier or d )(-" a,md. The

; ;‘:]'l.’}.”'lh( 0[
or 1o delt

u'\‘“wt

18 s

B
1
s
boat

he lowered on to
through the hatch
mntmue on to the eley
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to any desired floor of the building and '
thence along the desired or appropnate

fioor track 5(‘(**10115 17, to the desired point.

If it chould happen that the boom track 39
pe 3

when placed over the hateh, is not in line

with a track spur, 21, then. by suitably .
changing or varying {le relation of the
boom track and the switeh tmck system on
the crane stricture, the desired conneetion
13 made and the op ‘eration of handling the
freight is eavried on without interfercnce

Ha \;ng now set forth the objects an\l na- ]
ture of my invention, and varions cnnstluw
tions embodying the principies thereof, wha
I claim as new tul and of mv own

and useit
invention, and dmlrc {o secuve by Tetters |
Patent of the United States i

1. In an appavatus for h:mdhn ﬁein“nt |
a movable crane having a plura htv of switch |
track sections, a Loom having a trﬂck rail, | ¢
said witch track sections e}:tendmw in thﬂ
same general direction as the bnom track
rail, anJ means to bring the boom track rail
m*o coopu“at ve 1ehhrm with any desired |
sw1t(h track section.

2. In an apparatus for handling flnicrht,
a movable crane having a plurality “of switeh
track sections and a bo ym, said boom hm ing
a track ;,1 the crane %Wucn track sectmus
extending in dwe same general direction as
the boom track rail, said track rail Liaving
a movable poltlon n apted to be bloufrlu
into registering relation with any one of the
switch track sections.

8. In an apparatus for handling freight,
a movable crane having a plurality “of switch
track scctions, a Locm carried by said crane
and pl‘()Vldtd with a track rail, the crane
switch track sections extending 1n the same
gencral direction as the boom track rail,
said track rail hav ing a movable portwn
adapted to be bloannt into registering re-
lation with any one of the switch ilack sec-
tions, and means for retaining said movable
track rail portion in adjusted position.

Csition and nreans for ralsing

! sitien for use, Sfufl boom havmo a tra

| of the boom for releasing

4. In an apparatus for handling freight,

8

a crane, means for supporting a boom from
gaid cmne in bubshqtmllv Torizontal po—
'ﬂ*mu for use, and means for elevy wting the
mer end of said boom and shifting the lat-
tu endwige m\mmly to withdraw the same
from position for use.
5. In an apparatus for handling freight,
a crane having seats; a boom suspended at
its onter end from the crane and having
means at 163 funer end adapted to eaid seats
Jrereby when in position for use, said boom
cubstant Jaily horizontal po-
- the Inner end
of the boom out of said seats and shifting
{(Lie same endwize to withdraw it from posi-
tien for use.
6. Tnan apparatus for handling freight, a

is maintaine dins

- crane having a B plurality of swite i1 track sec-

tions, means for suspending a boom from
said crane in srhstmltm-w horizental po-
ck L’lﬂ
means for causing said boom Track rail to
register with any cmne of the switeh track
sections when said boom 1s In position for
uce, and means for shifting said bomu end-

idse inwardly fo withdraw the ssme from
it% position for use,

7. In an apparatus for handling freight,
a crane having a track-way, 2 sent Formed
in the track-way at its outer end, an cver
hung boom suspended from the crane, h
ing means at its inner end to be received in
said seat when said boem is in position for
use, and means connected to the inner end
said seating means
boom endwiso along

o
aw

and withdrawing the
said track.

In testimony whereof T have hereunto set
my hand in the presence of the subseribing
W 1tnesses on Uno eighth day of June A. D
1912

HARRY SAWYER.

Witnesses:
T. . Haxraoxp,
Frep M. Breuxixncer,

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Palents,
Washington, D. C.”
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