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1 
‘This invention relates to hoists associated with 

ships for lifting cargo ‘from ‘alongside the ship‘to 
within the'hold or ‘from the’hold'to alongside ‘the 
ship, and it resides more 'speci?callyiin "a novel 
combination with a ship of ‘a transverse, ‘overhead 
girder, extensible ‘beyond “the ‘side or the vessel 
having a ‘hoisting trolley ‘movable lengthwise 
thereof, ‘the whole being capable of vmovement 
fore and aft of the vessel and capable of being 
lowered from over head position ‘to a stowed posi 
tion of lowered center of ‘gravity'vihen not in use. 
The problem of lifting cargoiinto ‘and’ outof‘a 

ship has heretofore been dealt with ‘in conven 
tional "fashion ‘by d'erricks formed of mast ‘and 
booms rigged in pairs ‘to hoist, v“te'legraph” 'and 
lower the load. A minimum of ‘two highly skilled 
winch operators and ‘several signal ‘men is re 
quired ‘to safely operate such a rigging-and the 
rate of handling is quite restricted. More e?ec 
tive means .for performing this task ‘have been 
proposed from ‘time ‘to time but all of these ar 
rangements ‘have ‘been open to objection ‘upon 
various grounds. For speedy, precise and safe 
handling "of vthe vcargo, overhead ‘traveling ‘bridge 
cranes have many advantages but they ‘are “ex 
pensive and the ‘large ‘exposed overheadrunways 
entail an awkward disposition “of "weight, 'o'?er a 
large amount ‘of'windag'e surface, and‘ when "ex 
tended over the side or the ‘vessel ‘preempt'a-"con 
sidera'b'le space which ‘mayno't be available =lire 
canse of" existing dock structures. Means (by 
which the heavy bridge of such cranes 'can‘ibe 
lowered'to the deck to reduce the ‘exposure thereof 
while at sea and "to improve the disposition of 
weight have been proposed and constructed and 3'5 
such :means have served to eliminate part ‘ofthe 
disadvantages of such structures, but this has in 
creased ‘rather than decreased the cost thereof. 
The principle of hoisting ‘the load and then 'mov 
ing it over a track transversely of ‘the-vessel and 40' 

across the ship’s rail and then "lowering ‘it means carried by the ship "itself has not'hereto 

fore been ‘embodied in "any apparatus which ‘has 
not su'?ered at least some or ‘the disadvantages 

' 45 ship cI shaving ‘hatches 2 “is provided 'withparall‘el above mentioned. 
‘The ‘apparatus of this invention, ‘however, avails 

of the speed, safety and‘precision'of‘theyprinciple 
of "horizontal movement on a‘trac'k and ‘of hoist 
ing and lowering ‘therefrom, while at 'the same 
time ‘it dispenses entirely with any structure ‘50* 
which need remain-‘aloft ‘while ‘the ship is wat sea 
and further it preempts' nos-dock space-‘beyond‘ithe 
side of ‘the ‘vessel any wider than the-‘load being 
handled. ‘The ‘apparatus exhibits the ‘additional 
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fore ‘and aft for utilization above a plurality "of 
hatches ‘ranged lengthwise of “the ship. ‘The v'ap- ' 
paratus furthermore may ‘be ‘readily operated "to 
lift or flower on either side of the'vessel‘and an of 

' its motions ‘may ‘be conveniently ‘controlled ‘from 
positionsperniitting ‘full observation of the ‘load 
being‘handled. I 

‘This invention ‘is ‘herein ‘more particularly ‘de 
scribed by reteren'ce ‘to the ‘accompanying draw 

Y ings rforming , a part ‘hereof and :in which ‘there is 
set forth‘by way o‘t‘i'llustration‘andnot of limita 
tion on'espe‘ci?c form in‘Which‘t‘h‘is invention ‘may 
be embodied. 
‘In the :drawings': 

‘ Fig. '1 “is a sectional yiew'in end elevation of one 
form of a ship and hoist 'of’thi's invention. . ’ 

' "Fig. '2 ?sfa .side'view in elevation of thehois'ting 
apparatus appearing ‘in ‘Fig. 1 when in erected 
operating position. 

m ‘Fig. "35*is a side view'in..elevation of the hoisting 
apparatus appearing "in Fig. '2 when "in non-oper 
ating iowered'pos‘iti'on. 

‘Fig. '4 11's aird'etailed'yiew ‘in. side elevation "with 
parts vbroken 'awayshcwing ‘one ‘of the self-pro 

25‘ peil'e'd ‘traveling shear’leg feet upon which the 
hdis’thig apparatus is mounted. 
Fig. '5 ‘is ‘a detailed viewin end elevation and‘in 

section of'the foot depiotedin‘Fig'. 4"vi‘ewed thru 
the plane ‘i-ie'there ‘indicated. ' 

'39 Fig. 6_ is a detailed view in side elevation andiin 
section or the main supporting girder, 's'hiitable 
trolley way and associated parts shown in Fig. '1 
viewed "thru ‘the plane '“6-46 there ‘indicated. 

‘Fig. "T’i's -'a “diagrammatic skeleton'showing in 
perspective of ‘the reev'rng ‘oi ‘the "line systems "by 

~hois't'irng of the load and ‘traversing ‘of the 
trolley is accomplished. 

. ‘Fig. '{l is'a diagrammatic ‘skeleton showing in 
perspective the racking chain ‘layout and pro 
pelling'eircdits ‘by which ‘the self-propelled “shear 
leg feet of the hoisting apparatus "are moved'to' 
erect, lower and shift “the hoisting ~=apparatus *fore 
and‘faft. . ' v 

‘in 'the ‘apparatus shown- in the drawings, a 

fore ‘and’ *aft runways ‘3 secured-on opposite sides 
of a 'deck ll’ ‘between hatches-'l'andthe vship’sra'ils 
5 ‘as appears moreiclearlyiin "Fig. 1. The runways 
Eare-capped‘by rails B‘wiii?hare‘?anleedon either 
side ‘by ‘freeohains W, "shown ‘in more ‘detail ‘in 
Figs. 4 *and‘E, the sar-nre‘rbeing anchored‘ ioreand 
alt in a manner ‘to ‘be more ‘frilly described‘. 
Mounted ‘for movement along each or the run 
ways the @rai'i‘s*6=rare =9. pair ‘of'trucks '8“. 

advantage "of mobility'permitting its‘ movement‘ to YThe’trucksQ are more iaoetan ‘in Figs. 
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4 and 5 and are made up of transversely joined 
side frame members 9 which support axles H! and 
l I upon which truck wheels l3 and M are mount 
ed. On both sides of the truck wheels l4 between 
the same and the side members 9 are mounted 
freely-turning guide sprockets l5. Each truck 8 
is also provided with a transverse driving shaft 16 
carrying ‘two. driving-i. sprockets -. l1...disposed in 
alinement with ‘guiding sprockets ; [5. Also 
mounted upon shaft [6 “between said driving 10 
sprocket l1 and secured thereto in driving rela- _, 
tionship therewith is a sprocket engaged by a 
transmission chain I8. Transmission chain [8 is 
in turn in engagement with ‘a sprocket mounted 
upon the output shaft I9 of a motor 20. Beyond, 
the driving sprockets I1 and in alinementthere-r 
with is a pair of freely turning idler sprockets 2| 

15] 
. by a substitute link 3!] which permits the struc 

which are mounted upon a cross shaft 22 carried 
by the side frame members 9. 
Chains 1 as shown more clearly in Fig. 8 are 

secured at the ends of the runways 3, one end of 
thea'ttached being by means of equalizer sheaves 
23 and the other end by means of turn buckles 
18 diagrammatically depicted. By reason of this 
arrangement, when motor 20 is operated and 
sprockets I? are driven thereby, the truck 8 is 
propelled along the runway 3 in a positive fashion 
in much the same fashion as tho a driven pinion 
on the truck engaged a stationary rack associ 
ated with the runway. _The chain 1‘, however, isv 
preferred .to a rack, since accidental damage to it‘ 
can be easily repaired by replacement of the‘ 
damaged links‘, and further it is less likely to be 
damaged because it may be displaced by an ac 
cidental blowwhich would not deform the same 
but which would, deform a rigidly‘ placed rack.’v 
If desired, the rack and pinion arrangements 
could of course be employed to accomplish the 
purpose intended. ‘ ' j“ .' 

The trucksB are mounted in pairs upon the 
runways 3 and one pair of such trucks, is pivotally 
secured to and' supports a pair of sheer legs 24.‘ 
The other pair of trucks}! is pivotally secured to 
and supports the pair of sheer legs 25. The pair 
of sheer legs 24 aS appears more clearly in Figs.v 
2 and 3 is pivotally joined at its top by a pivot 
pin 26 whichis of. considerable horizontal ex 
tent. In like manner, ‘the pairyof sheer legs 25“ 
is pivotally joined at itstop ‘by a similar pin not 
shown. 7 , . . 

Extending between the sheer legs 24 and sheer 
legs 25 is a transverse girder 21 which is pendant 
ly attached to‘the pivot‘pin 26‘byvthe brackets 
“on the one hand and similarly secured on' the 
other hand by brackets, not shown, to the pivot 
pin connecting the upper ‘ends of sheer legs 25. 
Byreason of the substantial lateral extent of the 
pivot pins joining the tops of the sheer legs and 
engaging. the brackets secured 'tothc girder 21 
the sheer .legs. 24 and :25 are restrained against 
a tipping tendency. . . ' 

_ The pair of trucks 8 seouredtosheer-legs 24,5 
when moved'toward one another cause the upper 
pivoted end vof sheer-legs 24 to rise and to carry 
the end 50f the girder 21 secured thereto upwardly 
also.- ‘In like manner, when the‘pair' of trucks 
8 secured to the sheer-legs 25.are moved toward. 
one another, the opposite end of the girder 21 is 
raised. ‘Since theobject is to always preserve 
the girder 21 in a horizontal position, the trucks 
8 are arranged. to be =moved in unison. » One 
method of accomplishing movement of the trucksv 
8 in. unison is diagrammatically illustrated in 
Fig. 8 where the motors 20v opposite one another 
are_-shown..with, their armatures in?series. but 
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4 
with the ?eld of one shunted across the armature 
of the other and vice versa. 
As shown more clearly in Figs. 2 and 3, the 

sheer legs 24 when in raised operating position 
are joined by a connecting link 29. In like man 
ner but not shown, the trucks 8 attached to sheer 
legs 25 are also joined by a connecting link when 
in upper .raisedposition. When in this position, 
if desired, all four of the trucks 8 may be trans~ 
lated simultaneously in the same direction to 
¢move the entire structure fore and aft over the 
deck of the vessel so that all hatches within the 
scope of the runway 3 may be accessible. As ap 
pears in Fig. 3,_when sheer legs 24 and 25 are in 
lowered position, the trucks 8 may be also joined 

ture to be maneuvered as a unit in lowered posi 
tion and which also relieves the chains 1 of stress 
when the structure is in lowered position and not 
in use. 
Extending downwardly from the sides of the 

girderzl is a series of roller brackets 3! which 
appear in greater detail in Fig. 6. Secured to 
theylower ends‘iof the brackets 31 are freely ro 
tatable vertical rollers 32 and freely rotatable 
horizontal rollers 33. Mounted upon and in en 
gagement with the rollers 33 is an end-wise trans 
latable trolley-way bearing the general designa 
tion‘ 34. The trolley-way 34 as appears more 
clearly in. Fig. 6 is provided on each side with a 
pair of vertical acting rails 35 spaced apart a 
slightly greater distance than the diameter of 
the guide wheels 32. At the extreme lower outer 
edges of the trolley-way 34 are horizontally act 
ing rolling surfaces 36 disposed to cooperatively 
engage the rollers 33. In this way the brackets 
31. secured to the girder 21 serve to support the 
trolley-way‘i34 '' for translatory movement from 
the position shown in full lines in Fig. 1, over 
hanging the side of the vessel on one side to the 
position shown in dot and dash lines to the right 
thereof overhanging the opposite side of the 
ship l‘... , ‘ ' 

'TheLtrolley-way v34 is formed so as to, present 
a downwardly-opening slot throughout its entire 
length). the‘ margins of which slot are framed 
by'?upwardly-facihg rails 31. Mounted to travel 
uponI'the'rails 31 is a trolley bearing the general 
designation 38 made up of a frame 39 and trolley. 
wheé1s40.. The. trolley 38 is thus adapted for’ 
movement along rails 31 lengthwise of the trolley 
way .34. . ‘ ' 

For causing and controlling the movement of 
trolley-way 34, a rack 4| is mounted thereon in 
meshing engagement with a gear 42 rotatably 
carried by a shaft centrally disposed with respect 
to girder 21. Gear 42 meshes in driven relation 
ship with a ‘pinion 43 mounted upon rotatable 
shaft 44 which in turn carries a transmission gear' 
45. Transmission gear 45 is engaged in turn by. 
transmissiongear 46 adapted to be driven by mo-' 
tor; 41; showndiagrammatically. only in Fig. 1. 
Uponfturning of gear 42 which engages rack 4|, 
trolley-way 34 is translated in accordance with 
the direction of turning of said gear 42. To bring 
abputmovement of trolley 38 independently of 
position of or movement of trolley-way 34, a 
cab'lejlaisv provided. The cable 48 is diagram 
matically depicted by dotted lines in Fig. 7 where 
it appears that one end thereof wrapped about 
drumy49>passes ?rst to a sheave 50 which is se 
cured within the girder 21. From sheave 50 the. 
cable“ passes between thegirder 21 ‘and the 
trolley-‘way 34 to a freely-rotatable sheave 5| 
normative? tile .right'hand. and 0i the trolley-g 



51 
way ‘34. ‘Sheave Si is hiddenji'n the ‘several ?g 
ures ‘of’ the drawing‘ and appears only in-the 
diagrammatic showing set forth in Fig. 7. From 
the sheave 5| the cable 4-8 passes to an attach 
ment with the frame 390i‘ the trolley 38.‘ " ' 

Also wrapped about the drum “but in direc 
tion opposite to that of cable 48 isi'a cable 52v 
which passes first to a sheave 53 mounted ‘adja 
cent ‘tosheave 58. From shear/e53 cable 52 
passes to a freely-rotatable sheave 54‘ mounted 
upon the left hand end of the trolley-Way 34. 
From the-sheave 54 the cable 52 passes to a con 
nection with the'adjacent side of the: frame 39. 
of the trolley .38. i From this it will appear that 
upon rotation of drum 49, trolley 38 will be caused 
to roll upon its wheels 46 endwise with respect to 
trolley~way 34. , _.At ,the, same ,timea , the‘ trolley 
way 34 may itself be translated and-if the drum. 
49 is stationary the trolley 38 will remain station 
ary in spite of the movement of the trolley-way 
34. If the drum 49 be rotating during such: 
movement of the trolley-way 34 the movement of 
the trolley 38 will be dependent only upon the 
rotation of drum 49 and will be independent of 
the movement of trolley-way 34. Drum 49 is 
mounted to be rotatably drivenby transmission 
gearing 55 and motor 56 mounted upon girder 21 
and shown diagrammatically only in Fig. 1. 

Trolley 38 is provided with downwardly-extend 
ing hoisting means in the form of a cable 51 
which passes over a double sheave lifting block 
58. As appears more clearly in Fig. 7, both ends 
of cable 51 are secured to and wrapped about a 
drum 59 mounted upon the girder 21 and adapted 
to be rotata-bly driven by transmission gearing 
60 and motor 61 diagrammatically shown in Fig. 
1. One end of the cable 51 passes ?rst to a 
sheave 62 carried upon the same shaft as that 
which supports the gear 42 at the center of 
girder 21. From the sheave 62 the cable 51 
shown in full lines then passes to a sheave 63 
mounted upon the left end of trolley-way 34. 
From the sheave 63 the cable 51 passes to a 
sheave 64 carried upon the frame 39 of the trolley 
38. From the sheave 64 the cable 5? passes about 
one of the sheaves of the lifting block 58 and 
thence back to a sheave 65 also mounted upon 
the trolley 38. From the sheave E5 the cable 51 
then passes to a sheave 66 mounted upon the 
right hand end of trolley-way 34, and after pass 
ing about the sheave 66 returns to sheave 61 
carried upon the same shaft as sheave 62. The 
cable 51 continues thence around an equalizer 
sheave 69 anchored within the girder 21 and 
from said equalizer sheave passes to and around 
a sheave 69 also carried upon the same shaft as 
the one which supports sheave 62. From the 
sheave 99 the cable 51 then extends to a sheave 
‘Ill carried upon the right hand end of the trolley 
way 34 and from the sheave '59 extends to and 
around sheave ‘H mounted upon the trolley 38, 
the other sheave contained within the lifting 
block 58 and a sheave 12 mounted upon the 
trolley 38. From the sheave 12 cable 51 then 
passes around a sheave 13 carried at the left hand 
end of trolley-way 34 and from sheave 13 extends 
around sheave '34 mounted at the center of girder 
21 and from thence back to drum 59. 
From inspection of the reeving of cable 51 as 

depicted and as above described, it will be ascer 
tained that vertical movement of vlifting block 58 
may be caused and controlled by rotation of drum 
59 and that said vertical movement is inde 
pendent of horizontal translation of the trolley 
way 34 and the trolley 33 or either of them. 
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Control er ~moto'rs ‘BI, 41, $6 and 10 ‘maybe 
accomplished by switching means of conventional 
form" and’ therefor not shown, regulated by a 
multiple push button pendant “conventionally 
attached and suspended as'shown in Fig. ‘1. 

It is intended that "the apparatus above. vde 
scribedwhen not in use, and while the ship I‘ is: 
at sea, shall be disposed lowered position indi 
cated" in ‘dot and dash lines in Fig. 1, in which 
position the apparatus as viewed from the side 
i's'a-s appears in Fig. 1-3. While in said lowered 
position, in order to relieve the load upon the 
link 30 and the trucks 8,9jacks 136 ‘shown in, dotted 
lines in Fig. -31:and extended upwardly from the 
runways 3rmay beprovided. In this position the 
apparatus #of 'thissinvention occupies a favorable 
position with regard to ‘disposition of weight upon 
the ‘vessel and, 'a position in which windage is 
substantially reduced and exposure of the oper 
ating mechanism of the apparatus is minimized. 
Visibility is-also little impaired by the apparatus 
of this invention when in said lowered position. 
When it is desired to place the apparatus in use, 
the trucks 8 are simultaneously brought together 
to raise the apparatus to the position shown in 
fulllines in Fig. 1 and in Fig. 2. Inperforming 
this operation, if desired, supplementary tackle 
for bringing the trucks 8 together in unison may 
be resorted to, if desired such tackle serving the 
purpose of the two temporary links 29'and 30. 
With the apparatus raised to operating position 

a load 11 may be lifted to and from a position 
within the hold of the ship I and a position be 
yond the side of the ship I. For this purpose 
the trolley-way 34 is extended for example as 
shown in Fig. 1. The lifting block 58 is then 
lowered to engage the load and the load then 
lifted to a level at which it will clear the struc 
tures associated with the deck 4. The lifting of 
the load is then followed by movement of the 
trolley 38 under the in?uence of the motor 56 
until the load is above the position in which it 
is to be deposited, whereupon the lifting block 
58 is again lowered by paying out cable 51 from 
drum 59. If it is desired to lift a load from one 
side of the ship I to the opposite side, translation 
of the trolley-way 34 is caused, to take place 
following or simultaneously with transmission of 
the trolley 38. ' 

If desired, a plurality of apparatuses as above 
described may be mounted upon the same run 
ways 3 so that cargo may be lifted simultaneous~ 
ly from hatches disposed lengthwise of the ship I. 
This invention has herein been described by 

reference to one speci?c illustrative instance of 
its embodiment and use. It is intended, how 
ever, that the protection to be afforded hereby be 
not unnecessarily limited by said speci?c in 
stance, the intention being that said protection 
shall extend to the full limit of the inventive ad 
vance disclosed herein as de?ned by the claims 
to be hereto append-ed. 

I claim: 
1. In a self-elevating and lowering support for 

an athwartship cargo hoist trolley way for ships 
the combination comprising a pair of parallel fore 
and aft runways mounted on the deck of a ship 
straddling a hatch, a stationary positive traction 
means associated with and extending lengthwise 
in juxtaposition to each of said runways, two self 
propelled shear leg supports constituting a pair 
mounted for fore and aft movement on each of 
said runways, each of said shear leg supports hav 
ing positive driving means in positive driving en 
gagement with that stationary positive traction 
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means which is associated with therrunway upon 
whiohsaid shear leg support is mounted, a pair of 
shear legs for each runway, each of said pairs of 
shear legs being pivotally mounted at the foot 
ends thereof on respective pairs of shear leg sup 
ports, a hoisting trolley supporting girder extend 
ing between said shear legs and attached at its 
opposite ends to said shear legs, and means 
adapted to cause said shear leg supports to be 
driven toward and away from one another in 
pairs to cause elevation and lowering of said 
girder and adapted to cause said shear leg sup 
ports to be driven in a set in unison to impart 
fore and aft movement to said girder. 

2, In a self-elevating and lowering support for 
anxathwartship cargo hoist trolley Way for ships 
the combination comprising a pair. of parallel 
fore and aft runways mounted on the deck of a 
ship straddling a hatch, a stationary traction 
chain associated with and extending lengthwise 
in juxtaposition to each of said runways, two self 
propelled shear leg supports constituting a pair 
mounted for fore and aft‘ movement on each of 
said runways, each of said shear leg supports 
having a sprocket in positive driving engagement 
with that chain which‘is associated with the run 

10 

way upon which said shear leg support is mount 
ed, a pair of shear legs for each runway, each of 
said pairs of shear legs being pivotally mounted 
at the foot ends thereof on respective pairs of 

_ shear leg supports, a hoisting trolley supporting 
girder extending between said shear legs and at 
tached at its opposite ends to said shear legs, 
andmeans adapted to cause said shear leg sup 
ports to be driven toward and away from one an 
other in pairs to cause elevation and lowering of 
said girder and adapted to cause said shear leg, 
supports to be driven in a set in unison to impart 
fore and aft movement to said girder. 
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