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‘UNITED STATES 
_ 1,674,100‘ 

PATENT OFFICE.‘ 
BENJAMIN F. FITCH, OF GREENWICH, CONNECTICUT, ASSIGNOR TO MOTOR TERMINALS . 

COMPANY, OF ,WILMINGTON, DELAWARE, CORPORATION OF DELAWARE. ‘ i 

‘ HOIST MECHANISM. 

Original ‘application ?led March 30, 1925,‘ Serial No. 19,280., Divided and this ‘application ?Ied‘February 4, 
‘ 1926. Serial No. 85,878. _ ‘a . . 

This invention comprises a division of my 
copending application, Serial No. 19,280, 
?led March 30, 1925, and relates to hoisting 
and conveying apparatus and is particular 
ly concerned with the provision of a crane 
adapted to travel on overhead tracks. Such 
a crane is especially adapted for use in a 
system for handling freight wherein, freight 
is stored in removable automobile bodies or 
containers. 7 , 

In handling freight by such a system, it 
is desirable to adapt‘ the apparatus to exist~ 
ing conditions without requiring extensive 
changes to be made in the structureof ware 
houses, platforms or runways adjacent there 
to. The size of a removable container which 
has been found to give the most satisfactory 
results for handling freight is such, however, 
that the average warehouse or freight sta~ 
tion is not constructed to receive a standard 
crane and to admit the container. Accord 
ingly, extensive‘altering and shoring must 
be resorted to in order to strengthen the 
structures and to render them safe for han 
dling loaded containers by means of an 
overhead crane. ,An additional character 
istic frequently occurring in existing struc 
tures is the low head room, which greatly 

. hinders the use of standard size cranes. 
so 
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A further problem which arises in the han 
dling of freight by. the use of removable au 
tomobile bodies as containers is the di?iculty 
of positioning a motor vehicle at right angles 
to a station platform. This dilliculty arises 
by reason of the fact that the street adjacent 
a platform is frequently very narrow, and 
that the motor vehicles employed for con 
veying freight are too long to permit the 
normal flow of tra?ic along the street if‘the 
vehicles are disposed at right angles to the 
platform. In order, therefore, to permit the 
handlingof heavy loaded containers, it is 
desirable to use electrically operated over 
head cranes which may raise a load, turn it, 
and then transport it from one place to an 
other. The size and weight of the contain~ 
ers, however, present a serious problem in the 
designing of a crane which will have su?i 
cient power to raise the load, and to permit 
the turning thereof without ‘making impor 
tant and vextensive changes in the construc 
tion of the building. ~ Q > 

One of the objects of the present inven~ 
tion therefore, is the provision of a crane 

which while possessing a minimum. depth 
still has sufficient power to raise a loaded 
container in the form of a removable auto 
mobile body, turn it and then transport it 
along an overhead trackway. Further ob 
jects are to shorten materially the span re 
quired to support such an overhead crane, 
yet to permit the turning of the load through 
a complete revolution. 
To overcome the necessityfor ‘a skilled 

crane operator, I propose to provide means 
for automatically controlling the extent of 
travel of the hoisting mechanism so as to 

tion of such a crane. I , 

To carry out the above objects, I employ 
a cranejwhich has a ‘main frame movable 
along an overhead trackway. ‘The main 
frame carries'a supplemental frame which 
embodies a turntable having hoisting mecha 
nism mounted thereon. To permit the crane 
to have a minimum depth, the supplemental 
frame is disposed within planes which de 
?ne the upper and lower surfaces 
frame. . j a , 

In addition, I provide mechanism includ 
ing adjustable stops for automatically shut 
ting oil the hoisting motor when the load 
engaging members have reached a predeter 
mined position with reference to the supple» 
mental frame. Thus a controller having two 
extreme positions may be used for operating 
the hoisting mechanism, wherefore the op 
erator need only move the controller from 
one position to the other, and the hoisting 
mechanism will automatically stop at a pre— 
determined position. The net result of this 
arrangement is that the services of a skilled 
crane operator maybe dispensed with, and 
the various opcrationsmay be accomplished . 
in aminimum period of time. , 
The preferred means-“for carrying out 

my invention is illustrated in the drawings, 
wherein Fig. 1 is a plan view of a crane em 
bodying my invention; Fig. 2 is a‘vert-ical, 
section taken through the-crane on “a plane 
indicated by the line 2—2 inFig. 1; and 
Figs. 3 to 6 inclusive are diagrams showing 
the electrical arrangement for effecting an 
automatic control of the hoisting mechanism. 
In Figs. 1 and 2 the crane embodying my 

invention is illustrated as supportedupon 
overhead tracks 10 and 11 which are carried 
on columns 12 and 13 respectively. The 
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crane embodies a main frame, indicated in 
general at 15, and a supplemental frame, in~ 
dicatcd in general at 16, which is carried by 
the main frame and is arranged to he ro 
tated, through a complete revolution with 
reference thereto. \Vheels 17 and 18 jour 
naled in the main frame, are arranged to 
travel on the tracks 10 and 11 respectively. 
These wheels as shown are slightly less in 
diameter than the depth of the main frame. 
The main frame may have longitudinal 
beams 20 which are connected at the ends by 
transverse beams 21 and. 22 respectively. 
The end members are. arranged in pairs so 
as to support the wheels in a conventioi'ial 
manner. 

To support the supplemental frame with 
in the main frame, I‘have shown a plurality 
of spaced rollers 25 which are mounted ra 
dially, and are arranged to engage the un 
derside of the supplemental frame adjacent 
the periphery thereof. 
The supplemental frame as shown cm 

bodies a circular frame having a periphery 
comprising an inwardly facing channel~ 
shaped blam 30, the lower flange of which 
rests upon the rollers 25. The supplemen 
tal frame carries the hoisting mechanism 
which preferably includes a screw and nut 
couple as illustrated by a threaded shaft 32 
and a nut The nut is‘arranged to travel 
along the shaft whenever‘ the shaft is ro 
tated. The means for rotating the shaft 32 
is indicated as an electric motor 35 which is 
mounted on the supplemental frame and is 
suitably geared to the shaft. The motor is 
reversible so as to permit rotation of the 
threaded shaft in either direction. 
To permit engagement of the hoisting ap 

paratus with the load. I have shown load en~ 
gaging members such as hooks it) which are 
carried at the ends of four cables for en~ 
abling the load to be engaged at four points. 
Each cable has one end thereof attached to 
the nut 33, wherefore the cables are simul 
taneously operated. to permit raising or low 
ering of a load. Horizontally disposed 
guide sheaves 56. and vertically disposed 
guide sheaves 57 function to lead the cables 
outwardly and then downwardly with re 
spect to the supplemental f'ame. 
To permit rotation of the supplemental 

frame with reference to the main frame, I 
have shown an electric motor (33 which is 
suitably» geared to rotate a shaft 64 which in 
turn carries a pinion on the end thereof ad 
jacent the supplemental frame. This pin 
ion (not shown) is adapted to engage an an 
nular rack 65 on the supplemental frame. 
The motor is mounted on the main frame 
and is also arranged to be selectively con~ 
nected to the shaft 66 which in turn is suit 
ably geared to one wheel‘ 17 and another 
wheel 18 for enabling the main frame to he 
propelled along the trackway. 

1,674,100 

To obviate the necessity for employing if 
skilled crane operator, 1 enniiloy an electri 
'al control system includingr adjustable cut 
out switches for limiting the. vertical move 
ment of the load engaging members in 
either direction. To carry out this plan 
it have shown in Figs. 3 to (i, wiring dia 
grams wherein the electric motor 35 is 
shown at M and is a reversible type of mo 
tor. In Fig. 3 for instance the nut 33 is 
about to travel back after reaching one end 
of the travel in one direction. in such po~ 
sition the cut-out limit. switch 151. has been 
opened by the nut just as the end of the 
stroke has been reached. A similar limit: 
switch 152 is adapted to be engaged hy the 
nut when it reaches the opposite end of the 
stroke. These limit switches may each have 
a spring associated therewith as ind' :atcd at 
15;} and 154, respectively. so as normally to 
close the switch when the nut is out of con 
tact therewith. 
The source of current. for operating the 

motor is indicated at S. while a hand con 
troller having two positions is indicated as 
having a set of stationary contact lingers l 
to (3 inclusive and two sets of movable con 
tact plates, which are so arranged that when 
one set is in engagement with some of the 
stationary contact lingers. the. other set‘ is 
out of engagement with all of the contact; 
?ngers. In Figs. 3, 4 and .3, one set of mov 
able contact plates is illustrated at 7. 8 and 
9. while in ‘Fig. (l the other set of plates is 
indicated at 160 to 16?). inclusive. 
Referring now to Fig. 3 the current flow 

is as follows :-—Source of power S, line 170, 
contact 8. where the current: divides. part 
flowing through contact it, and line 171 to 
energize the ticld 172. thence through line 
173. contact 3. contact '7. line 174- and back 
to the source of power. The rest of the cur 
rent which is divided at contact 8 ?ows 
through contact line 175. switch 152. line 
176. armature of motor lil. line 177, contact, 
ti. contact 9. line 178. and thence back 
through line 174 to the source of power. 
The result of this arrai'igcn'icnt is that the 

motor is energized to drive the hoisting 
mechanism in such manner that the nut 33 
is caused to travel along the supplemental 
fran'ie in the raising direction until it cn~ 
gages the limit switch 152 and then to in 
terrupt- the current flowing therct-hrough. 
This auton‘iatically stops the motor. 

In Fig. 4, the current is shown as flowing 
through the connections illustrated in Fig. 
3. while the nut is approximately midway 
between the two limit switches. In Fig. 5. 
the nut has reached the end of the stroke 
and has broken the connection to the motor 
through the switch 152. In this figure the 
position of the controller is the same as that 
shown in Figs. 3 and 4. wl'icrefore. the direc 
tion of motor rotation cannot be reversed, 
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even though the switch 151 is closed until 
the controlh r position is changed. . 
In Fig. 6, the controller position is 

changed so as to reverse the direction of mo 
tor rotation, even though the switch 152 is 
open. The current flow as shown by the 
connections in Fig. 6 is as follows: Source 
of power S, line 180, where the current dii 
vides, part ?owing through contact plate 163 
to energize the ?eld winding, and part ?ow 
ing through contact 161 to energize the ar_ 
mature winding. The current for energiz 
ing the ?eld winding ?ows through contact 
finger 4, then through line 171, ?eld wind- 
ings 172, line 173, contact 3, contact 162, 
lines 181 and 182 and back to the source of 
power. The current flowing through the ar 
mature windings passes through contact 
161, contact 2, line 183, switch 151, line 184, 
motor armature. line 185, contact 1, con 
tact 160, and line 182 back to the source of 
power. _ 

An inspection of the arrows and COIIlPZlI‘b 
son of Figs. 3 and 6 will show that the di 
rection of current flowing through the ?eld 
winding remains thesame while the direc 
tion of current ?owing through the arma-i 
ture winding reversed, whenever the con 
troller is moved from the position shown in 
Fig. 3 to the position shown in Fig. 6. The 
result of the arrangement of windings and 
connections as illustrated in Fig. 6 is such 
that the nut may continue to travel until it 
engages the limit switch 151 and interrupts 
the flow of current to the armature winding. 
Assuming now thata motor vehicle hav 

ing a loaded removable body is brought to a 
station platform, then the main frame is 
caused to travel along the overhead trackway‘ 
until it is disposed over the load, whereupon, 
the supplemental frame is turned, if required, 
with reference to the main frame until the 
load engaging members are in conven— 
ient position to permit engagement with 
the load when the hoisting cables are low 
ered. The downward movement of the 
load engaging members is effected by plac— 
ing the controller, or resetting device, in the 
position shown in Fig. 6. The position of 
the switch 151, with reference to the sup 
plemental frame, is previously so deter 

‘ mined that the lowering operation is auto 
matically stopped when the load engaging 
,members are beneath the cooperating mem 
bers on the load. Thereupon, the controller 
may be shifted to the position'shown in 
Fig. 3 and as a result the motor 35 is caused 
to be rotated in a direction to raise‘the 
members. After the members have been 
brought into engagement with the load then 
further raising of the members will effect a 
raising of the load. The raising operation 
is continued until the nut 33 engages the 
limit switch 152, as indicated in Fig. 5. 
This interrupts the flow of current through 
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the motor and stops the raising operation. 
The main frame may then be trolleyed 
along the traelm'ay until the desired loca 
tion is reached for depositing the load. 

If the main frame has reached the desired “ 
location then, if necessary, the supplemental 
frame is turned with reference to the main 
frame to deposit the load in the desired lo 
cation. Thereafter, the controller shift 
ed to the position shown in Fig. 6 and the 
load is lowered until the nut engages the 
limit switch 151. The height of the plat 
form or surface upon whichthe load is de 
posited is such that the lifting stresses are 
released from the cables ‘before engagement 
is effected between the nut and the switch 
151. . 

The arrangement of electrical connections 
which I employ permits the limit switches 
to be adjusted on the supplen'iental frame so 
as to be engaged by the nut at predeter 
mined points in the path of travel. Obvi~ 
ously, the position of such limit switches .is 
determined by the height of the lift desired, 
and the distance of the load from the sup 
plemental frame, when the load is deposited 
upon a support. Moreover the controller 
may be suspended from the crane and may 
have an actuating member, such as a ‘cable, 
extending downwardly within reach of an 
operator so as to permit shifting thereof 
from one operative position to another in an 
expeditious manner. After the controller 
has once been actuated, however, it need not 
again be shifted until a limit switch is actu 
ated to stop themotor automatically at the ‘ 
desired time. 

I claimr _ , 

1. In a crane, the combination with a 
frame, of a screw and nut couple mounted 
thereon, an electric motor associated with the 
frame and operatively connected to one mem 
ber of the couple, hoisting cables attached 
to the other member of the couple, two 
switches in circuit with said motor, .each 
switch being normally closed but adapted 
to be opened by engagement with said last 
mentioned member, whereby the motor cir 
cuit is broken and the motor stoppedaand 
a manually actuated resetting device for 
establishing the motor circuit independent~ 
ly of the open switch throughv the other 
switch, said device functioning to close the 
motor circuit only in such manner that the‘ 
direction of rotation of the motor is re 
versed. . 

2. In a crane, the combination with a 
frame, of a screw and nut couple mounted 
thereon, an electric motor operatively con 
nected to the screw member of said couple, 

75 

80 

90 

100 

105 

110 

1,15 

120 

125 
hoisting cables attached to the nut member, ' 
an electric motor ‘associated with the frame 
for rotating the screw member. limit 
switches in the path of the nut member 
and arranged in circuit with said motor, 130 
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yieldzihle means for normally holding said 
switches in vloled positimn :"iiid ian'itvhus. 
being adapted to be engaged by the nut 
member and to he opened thereby for stop 
ping the motor, and :1 1‘(!-§~‘.etting device for 
directing the low of current through the 
switch at one. end of’ the path of travel when 
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the switch at tho other (‘11d of the path 0! 
travel is own. said rv-svtting device fnno 
tioning to rvvursi" the direction ol’ motor M m 
tation. 

In testimony who-roof, l lnrrunnto :illix my 
signature. 

BENJA RUN F. FITCH. 


