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so the tongs quickly and with necessary power

UNITED STATES PATENT OFFICE.

ALTON J. SIIAW,

OF MUSKEGON, MICHIGAN,
ELECTRIC CRANE COMPANY,

ASSIGNOR TO THE SHAW
OF SAME PLACE.

"HOISTING MACHINERY.

SPECIFICATION forming part of Iae_tte'rs;Pa,t'eﬂt No, 622,280, dated Aprﬂ 4, 1899.
Application filed May 6, 1893, Serial No. 473,287, (No model.)

To all whom it may concern:

Be it known that I, ALTON J. SHAW, a citi-
zen of the United States, residing at Muske-
oon, in the county of Muskegon and State of

Michigan, haveinvented certain newand use-

fal Improvemenbs in Hoisting Machinery, of
which the following is a snemﬁeatlon
My invention 161&1368 to electrically-oper-

ated traveling-bridge cranes; and it consists

in varions novel features, combinations, and
details hereinafter
among which may be mentioned a trolley pro-
vided with a cab or cage for the operator of

the crane and containing all necessary con-

trolling and reversing levers, switches, &c.,

for effecting the various movements of the

bridge, the trolley, and the hoist.

In the accompanying drawings, Figure 11s
a side elevation of a portion of the bridge of
my improved crane, with the trolley and at-
tendant parts; Kig. 2, a transverse sectional
view of the bridge, showing the trolley in end

elevation and a portion of the hoisting-bar

in section; Kig. 3, a top plan view of a por-
tion of the bridge and the trolley thereon;
IFigs. 4 to 16, inclusive, detall views of parts

hereinafter referred to; Kig. 17, a diagram- |

matie view illustrating the circuits or man-
ner of running the electric conductors; Fig.
18, an elevation of the hoisting beam or bar;

I‘IO*S 19 and 20, views 1llustla,tmﬂ‘ the path Of
the current under different ad;]ustmeﬂts 01
the reversing-switch; and Fig. 21, a diagram
illustrating the coustruetion and arrange-
ment of the reversing-switech in connéction
with the conductors, contacts, and rheostat.

The present construction 1s more especially

designed for the handling of ingots in steel-
WOI’kS and many of the featmes are pecul-
iarly suited to such use. Thus the location
of the operator upon the trolley, so that he
may be directly or nearly over the hoisting

or carrying device at all times, is particularly

advantageons in that he is thereby enabled
readily to direct the tongs and properly to
seize the ingot, which cannot be conveniently
done from a fixed cab or cage at the end of
the bridge, where it is ordinarily placed. So,
too, it 1s important to be able to manipulate

set forth, prominent

roms

‘and certainty of direction.

These ends are
also attained by the construction which 1
shall now describe.

Referring first to Figs. 1, 2, and 3, A indi-
e_ates the traveling budge p10v1ded at each
end with suitable trucks or flanged support-
ing-wheels, whieh run upon supporting-rails

in the usual manner, said rails being com-

monly arranged lengthwise of the shop or
building upon suitable supports.

To prevent the bridge wheels or truclks
from leaving the rails or being lifted there-

from, I prowde the girders, SlllS, or supports

upon which the rml% are laid with horizon-
tally-projecting platesor flanges a, preferably
of metal, and beneath these Dlates or flanges
I locate wheels b, which may be mere retain-
ing-wheels or, as is preferred, gear-wheels
meshmﬂ' with a toothed rack formed upon or
secured to the under face of platesa. Inthe
latter case the wheels b are keyed or other-
wise secured upon a stiff shaft B, carried in
suitable bearings or hangers made fast to the
bridge, the shaft extending nearly the entire
length of the bridge and receiving motion
either directly or through suitable interme-
diate connection, from an electric motor C,
which I term the ** bridge-traverse” motor.
The manner of connecting motor and shaft
will depend upon the char a,ctel of the motor,

“whether high or low speed, and also unon the

character of work to which the ¢rane is to be
applied.

The construction of the bridge may vary
considerably as to details, but should com-
prise, ordinarily,twoparallel beams or girders

¢, of suitable strength and stiffness, joined at

their ends by the truck-frames d, but having
nointermediate crossconnections. Thigsopen
construction is adopted in order that the lift-
ing devices may descend bétween the beams
and move freely from end toend of the bridge,
and, further, that the attendant may have an
unobstructed view of the work and space be-
neath the bridge.

D indicates a trolley provided with flanged

wheels or trucks e, similar to those of the

bridge, which wheels traverse rails 7, running

Jengthwise of the beams or girders c of the

budﬂ'e A
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r
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To preclude tlie running or lifting of the |

wheels ¢ from the rails f, I provide clips g,
IFigs. 1 and 2, which extend beneath the heads
of the rails and travel close to the webs
thercof. |

The trolley, with its flanged wheels and

clips, serves to prevent any spreading apart

of the girders ¢ ¢ of the bridge, though this
1s purely ineidental, and the construction will

1In all cases be so strong and rigid as to pre-

clude such spreading, regardless of the con-
tribution of the trolley.

Instead of locating the cage or platform for
the attendant at one end of the bridge, as has
hitherto been customaryin this type of cranes,
I attach said cage or platform to or make it
a part of the trolley, so that the attendant
may be always directly or nearly over the
load, where he may best see and control the
gripping or carrying devices. In order to
render this arrangement feasible in connee-
tton with independent electrie motors for ef-
fecting and controlling the several operations
of traversing the bridge, traversing the trol-
ley, actuating the hoist, and controlling or
actuating and controlling the gripping de-
vices, 1t 1s necessary o adopt a peculiar ar-
rangement of electric conductors, with the
switches, rheostats, levers, &e., necessary to
the proper control of the several motors, and
this I have devised and shall explain.

S0 far as I am aware no one has ever bhe-

fore proposed to control the several independ-
ent motors of an electric traveling - bridge
crane from the movable trolley, nor has any
one heretofore proposed to control an electric
motor from a relatively-movable switeh or
station, so far as I am informed, and this I
mean to claim, broadly, having after consid-
erable study worked out a thoroughly practi-
cal arrangement of the kind. |

In the present instance I employ, by pref-
crencee, a rigid lifting bar or beam movable
vertically and carrying at its lower end the
gripping or load-lifting devices. Obviously
if such a barwere caused to descend unduly
and the power of the motor actuating it were
sufficient the bar or beam bearing at its lower
end upon the ground or other resisting body
would tend to lift the trolley from the bridge
or the bridge from its rails; hence the im-
portance of the retaining devices above set
forth. - -

E indicates an electriec motor carried by the
trolley, which I term the ‘“trolley-traverse”
motor and which is connected, preferably
through gearing, with one of the axles there-
of, serving to rotate the axle and the truck-
wheels fast thereon, and thereby to propel
the trolley. This motor, as is the case with
all others used about the crane, is advisably

reversible, being preferably series wound and

reversed by reversing the armature-current,
while the fields are excited by a current of
constant direction. Thisarrangement is not
essential, but is found most satisfactory in
practical work.

I’ indicates 4 third electromotor, which I
term the ‘‘hoist-mofor,”” because it actuates
the vertical lifting bar or beam. It ismount-
ed upon the trolley D and 1s provided with a
magnetic brake G, again referred to, such as
shown and described in Letters Patent No.
461,002, granted to me October 13, 1891, or
of any equivalent construction. |

The magnetic brake G is shown in Ifigs. 1,
2, and 3, in which o' indicates the brake drum
or disk secured upon the armature-shaft; 0’
b', the brake-arms; ¢’ ¢/, springs tending to
press the arms against the periphery of the
disk or drum; d', a lever provided at one end
with a wedge ¢’ to enter between the hrake-
arms 0’ 0’ to throw off the brake, and ' the
electromagnet or solenoid included in the
hoisting-motor circuit and serving when en-
ergized to move the lever in the proper direce-
tion to carry the wedge between the brake-
arms, and thus to free the motor.

II indicates the hoisting bar or beam, which
18 represented as composed of two iron I-
beams or channel-bars facing each other and
connected by 1ron plates riveted to the flanges
after the manner of constructing wrought-
metal columns., This construection is not es-
sential, but is advantageous in that it is
strong and comparatively cheap, and, further,
because the recessed or channeled faces afford
convenient spaces for the application of a

rack-bar I and for electric conductors herein-
after referred to, and the hollow interior af-
fords space for other parts.

The rack-bar I is firmly bolted or riveted
to the face of one of the I-beams of bar or
beam I in the position shown in Fig. 3 and
1s engaged and moved by apinion ¢, secured
upon a shaft which receives motion from the
armature-shaft of motor I through interme-
diate gearing h 2 &/, Fig. 3, or any other suit-
able transmitting-gear. - |

When lowering the hoisting bar or beam
1I, the hoisting-motor is thrown into aection,

| and the magnetic brake G i3 consequently

withdrawn., Ilenceitisnecessary toprovide
means for regulating the descent of the load,
as otherwise it would fall at a dangerous
speed, or if the fall were a long one the mo-
tor would be caused to ran above the speed
due to 1ts actuating-current, in which case
the counter electromotive force generated
would cause it to act asa brake, and the rap-
1dly - descending load would be abruptly
stopped, thus subjecting the erane and all its
machinery to very dangerousstrain. 1o pre-
vent these results, I provide a mechanical
brake J of any approved construction, either
to be controlled manually or automatically.
In practice I prefer to employ an automatiec
brake of the well-known spiral strap or band
type, in which an elastic spiral band consti-
tutes a connection between the driving and
drivensections of a two-part shaft and checks
the backward rotation of the driven section
necessary to lowering except in unison with

| and as permitted and controlled by the driv-
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ing-section. Inasmuchas any good mechan-
ical brake may be employed for this purpose,
as no claim is made thereon, and as the spe-
cial form of spiral-band br ake preferably em-

ployed will probably counstitute the basis of |

another patent, it is not deemed necessary to
do more than indicate conventionally a me-
chanical brake, which is represented at J.
Passing down thr ough the hollow or tubu-
lar bea,m or bar Iiis a rod or shaft K, the
upper end of which is serew-threaded and en-
circled by anut L, suitably swiveled or jour-

naled in the upper end of the bar or beam H, |
as best shown in Fig. 5. The rod or shaft K

18 capable of longitudinal movement rela-
tively to and independent of the beam or bar
H, which movement will be effected by rota-
tion of the nut Li; but rotation of the shaft is
prevented, pr efor, ably, by means of a spline or
feather p10;|ect1nn' from the shaft into a seat
or guideway within the bar or beam II, by
means of a spline or feather extending into a

- groove in the shaft, orin any equwalent and

30

35

40

- S0 that as the cross-head is elevated the tog-
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usual way.

Swiveled in the Iowe1 end of bar or beam
Il 1s the stock or shank of tongs M, which may
be of any approved Coustructlon but which
are preferably of. the style shown in Ki igs. 1,

2,7, and 8. As represented in said ﬁﬂ*ures |

the ton gs consist of two levers m m, pwoted

upon a common pin or bolt n in the stock or

bodyvo. The levers are not erossed, but each
has an upwardly-extending arm 1eachmﬂ' a
suitable distance above the pivot, said arms
being connected by links p with a cross-head
or block g, swiveled upon the lower end of
shaft or rod K. The links p constitute a tog-
gle-lever connecting the arms or levers of the
ton gs, the point of attachment of the links to
the cross-head being preferably below the
points of attachment tothelevers of the tongs,
gle 18 straightened and the lower or gripping
ends of the tongs-levers are thrown together.

It will thus be seen that as the shaft or rod |

is lowered the tongs will be opened and as
sald rod is drawn up_ward they will be closed,
the power of the ¢closing movement increasing
as the toggle straightens.

Noclaim is made to this construction of the

tongs, as such are in extensive use at the pres-
ent time.

The cross-head or block q extends trans-
versely through the stock or body of the tongs,
and by pr eference a pair of links p i1s used at

each end of the block, as shown in Figs. 1, 7,
and 9.

Fig. 2 illustrates the preferred manner of
SWi Vel ingthetubulartongs-shankinthelower
end of bm‘ or beam I-I,"thongh the details
thereof are immaterial.

At a convenient nomt above the links p
there is formed or secured upon the stock or
body of the tongs M a gear or circular toothed
rack 7, with which meshes a pinion s, carried
at the lower end of a shaft L, .extending from

G

end to end of the bar or beam II and journaled
in bearings or boxes carried ther eby, asshown
in Fig. 2.

The shaft ¢ is preferably polygonal, exeept 70
for its journals; but it may be splined or
agrooved instead, so that it may freely slide
through, but may not turn independently of,

a bevel-pinion 1, Fig. 3, which encircles the
shaft and is held between two arms v, the up- 75
per one of which isseen in Fig. 3. Theopen-
ing in the pinion will of course fit the polygo-

nal splined or grooved shaft.

The arms v are carried by some fixed part
of the trolley, preferably by the guide-box w, 8o
through which the bar or beam H moves and
by Wthh 1t 18 guided and maintained in ver-
tical position.

A horizontal shaft & is carried in suitable
bearings in the trolley D and is provided at 8g
opposute ends with a bevel-pinion 7, to mesh

‘with pinion %, and a hand-wheel 2z, by which

to turn the shaft.

The hand-wheel 2z is located within easy
reach of the attendant in the cage D’ of the go
trolley and enables said attendant through
the connecting-gear described, to rotate the
gear or rack r, and consequently the stock or

,body of the ton gs M, so as to present the tongs

properly to the lnﬁ'ot or other object to be 05
lifted, and this regardless of the elevation of
the tongs and their carrying bar or beam H.

As shown in Fig. 3, an opening ¢’ is formed
between the trolley and its cage or through
the latter, through which the attendant may 100
readily observe the lifting-bar and tongs and
all objects in proximity thereto, so that he
may conveniently and accurately control the
movements of the tongs according to the needs
of the work to be done. | 105
- For the purpose of rotating the nut I, and
thereby raising orlowering rod or shaft I{ to
close or open the tongs, I provide afourth elec-
tromotor N which being small and light may
be most conveniently made fast to and car- 110
ried by the upper end of the bar or beam I,
as indicated in Figs. 1 and 2, a pinion on the

‘armature-shaft gearing dlreetly with the gear-

wheel L/, formmn‘ pant of or connected With
nut L, aﬁordmﬂ' .2 suitable means of trans- 115
mission.

Itis impracticable, or at leastinconvenient,
to provide an automatic cut-out to interrupt
the motor-circuit when the tongs are properly
closed, for the reason that the closing of the 120
tongs, the movement of the rod or shaft KK,
and consequently the number of turns of the
motor are variable according to the size of
the objector portionofan object to be grasped.
On the other hand, it is important to prevent 125
undue rotation of thenut L because of undue

“strain that would be brought upon the all-

connected parts. Again, if the screw-thread
of rod K be of ordinarily slow pitch there is
liability of jamming the threads of the nut 130
and rod sotightly, in consequence of the speed
and momentum of thearmature, that thesame




‘motor,
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- backward to lower the rod and open the tongs.

10

20

. By employing a screw of steep or quick
piteh the angle may be made so great that

jamming will be impossible, in which case
‘nut Land gear-wheel L' will be made in one or
{irmly joined; but this involves other objec-

tionable features, such as too sudden action,
undueexpenditure of power,increased weight
of motor, &e. N

To avold the various ob,]ectlonable results

stated, I introduce between the motor and
the nut L a friction coupling or connection

which limits the application of force to said
ocar, and I preferably so construct the fric-

tion device that the friction shall be greater

when turning backward or in a direction to
open the tongs than when turaing in a direc-
tion to close them,
shall be frictional when turning in one direc-

- tion and pOSItwe when turning in the reverse

25

dueetmn
Refeumﬂ'now to I‘ws 4, 11 12 13 .,fmd
14, the var mble fllctlon arran n'em ent Wlll first

. be explained.

- As shown in Figs. 5, 11, and 12 the nut L

- is formed with a ﬂann'ed tubuldl neck £/,
. uhlch is seated or journaled in a two- pmt

: 3_0 .

box 7/, secured in the upper end of hoisting
‘bar 01 beam I, so that the nut may be ro-.

~tated freely, _but may not move up or down

35

40

45

50

except with the bar or beam H. The gear-

- wheel I/ encircles the cylindrical body of the

nut, and its web or plate is held between a
flange or.collar 7' of the nut and a friction-
disk O, encircling the body of the nut, as
best shown 1n Fig. 12. The under or bear-
ing face of disk O is recessed or disheéd, so
that 1t bears only at its outer portion upon
the web of gear-wheel I some distance from
the center or axis. The upperside of disk O
1s provided with a neck O’ of less diameter
than the friction-face of the disk, which neck
has upon and 1n 1ts upper face a series of al-
ternate projections and depressions &' [', the
bottom faces of the depressions being in-
clined, as shown in Ifigs. 12, 13, and 14. T
indicates a second disk, having a neck P’
similar to that of disk O, but having the bot-
toms of its depressions m’' perpendicular to
its axis and the outer faces of its projections

- 1" inelined at the same angle as the bottom

55

60

faces of the depressions !’ of the disk O. The
disk P is held against rotation upon or inde-
pendently of nut L by meansof a key, feather,
or spline ¢, Fig. 12, but is free to rise and
fall a limited distance relatively to or inde-
pendently of the nut. The upper face of the
disk I? 1s recessed to form an annular bear-
ing-face, upon which rests a spring plate or
disk (), advisably of fine spring-steel, and
above this disk or plate is a nut IR, screwed
upon the externally-threaded uppm end of
nut L. The nut R is turned down to bear
upon the spring plate or disk with whatever

“when reversed and started from a
- standstill, will be incapable of turning thenut

or that the connection

motor into action from a state of rest.

oree of friction between gear-wheel 1L’ and

the collar 7' and disk O, by which said wheel
is held. The nut R is held firmly in its ad-

justed position by a set-screw or other suit-

-able fastening, as shown in IFigs. 11 and 12,

in which first figure, however, the disk O is
not shown.  If, now, the gear- wlleel L/ be ro-

tated in the duectlon indicated by arrow in

7-0

/5

Figs. 12 and 13, (the direction for closing the

tongs,) the projecting Iugs of the two disks

O P will stand in the relation indicated in
figure, the lugs of each being at the

sald
deeper ends of the depressions of the other;

and consequently the upper disk P will be

in its lowermost position relatively to disk O.
In this position disk I” will place spring plate

or disk Q under less compression or ﬂe\ule
than if the disk I? were slightly elevated, and

the friction applied to gear-wheel L/ will be
proportionately less tha,n if said spring plate

or disk were under such greater compres-

sion or flexure. The in‘itial adjustment of

| the spring-plate being such as to give the
necessary friction to insure proper closing

30

go

of the tongs, but not enough to rotate the nut

| when the limit of safe resistance is reached,
1t will be seen that the nut and wheel will
| rotate as one until the resistance reaches

the predetermined limit, whereupon the web
of wheel L’ will slip between collar 5’
disk O until the motor comes to rest. Upon
reversing the motor, and consequently the

direction of rotation of the wheel L/, the web

95

and

100

of the wheel will slip upon collar 7'; but

as the bearing-face of the disk O upon the
web of the wheel is of greater diameter than
the contacting bearing-faces of the necks O
' and the moving power is applied to the
lower face of disk O at a greater distance
from the center than is the friction of necks
O" P’ it follows that the disk O will rotate
with wheel I’ in the direction indicated by
arrow 1n Ifig. 14, the slip occurring between
the necks O' P’ and the inclines of neck O’
riding beneath and lifting the projections of
neck P’. This action results in a slight ele-

vation of disk I’, which, however, is suffi-
cient to flex or compress the spring plate or
disk Q to a greater degree than when turning
forward or in the direction to close the tongs,
and as a consequence by the time that, or it
may be before, the lugs of the lower disk
traverse the full space of the recesses or de-

105

110

115

120

pressions of the upper disk the friction 1s so .

far angmented that the wheel L' can nolonger
slip upon the collar 7’ of the nut, and hence
the nut will turn backward with the wheel,
thereby lowering the rod K and opening the
tongs. Theslightplay ormovement of wheel
I" independently of the nut thus occasioned
and the proportionately greater movement of
the motor-armature affords that limited ini-
tial movement of the armature with but par-
tial load so desirable in bringing an electro-
It 18
not to be understood, however, that such ini-

force 1*equired to produce the necessary de- | tial movement of the armature without its

125

130
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full load is essential to operationin the pres-
ent instance, for such is not the fact. The
motor at the time the wheel L' begins to ro-
tate without the nut is developing surplus
power, or power beyond that required to

properly close the tongs, and through the in- i

creased friction applied when turning back-
ward a greater percentage of the power of the
motor 1s applied to the rotation of the nut
than isdonein closing. Thisincrease, which
may still leave a surplus of power, will be
adequate to insure the turning of the nut
even when the motor starts from a standstill.
In Figs. 15 and 16 Thave illustrated another
way of securing the same ultimate end—that
18 to say, of permitting the wheel to turn in-
dependently of the nut when the tongs have
been closed with due forece, but insuring the
backward rotation of the nut with the wheel
when the motorisreversed. Under this con-
struction the nut L is swiveled or journaled
in the upper end of bar or beam H and is pro-
vided with collar 7', as before; but the disk O
and the interlocking necks O’ P’ are omitted,
the lower face of disk P being a plane face
and resting directly upon the web of the wheel
L', as plainly shown in Fig. 15. The spring
plate or disk Q and nut R are arranged above
the disk P, as before, and serve to give the
requisite friction. The periphery of collar 4’
of the nut L is formed or furnished with
ratchet-teeth p’, and the wheel L' carries a
pawl or pawls ¢' to engage with said teeth
when the wheel is turned backward to open
the tongs. Each pawl is thrown toward the
ratchet-teeth by means of a spring ', which

ylelds topermit the ratchet-teeth toride freely |
under the pawl or pawls when the resistance

offered by the nut exceeds the friction be-
tweenthenutand wheel. Underthisarrange-
ment the wheel 1" and the nut L will rotate
together in the direction indicated by arrow
1n the lower face view, Fig. 16, in closing the
tongs and until the tongs are closed so firmly
that the nut L offers a resistance in excess of
the friction by which the nut and wheel are
held together. If now the motor continues
to operate, the wheel will continue to turn in
same direction, the pawls riding freely back-
ward over the ratchet-teeth of the then sta-
tionary nut. 1he motor when reversed will
rotate the wheel I in the opposite direction
from that indiecated in Fig, 16, whereupon the
full power of the motor will be transmitted to
the nut L. by reason of the positive engage-
mentof the pawls with the teeth of the ratchet.

As the trolley will often stand directlyover
a ladle while the latter receives and pours its
supply of molten metal and over soaking-pits
and other places from which a great amount
of heat will arise it will be found expedient

to face the lower side of the trolley and cage-

floor with asbestos or other heat-resisting sub-

stance, and it will be well to make the floor

double with an open-air space or with a fill-

terial.

7

Such provision will proteet hoth the operator

and the apparatus.

Referring now to Figs. 17 to 21, inclusive,
the arrangement of circuits, connections, and
switches or controlling devices by which the
several motors are manipulated will be ex-

P

plained. For convenience and clearness of -

explanation Fig. 17 shows the trolley bothin

plan and in end elevation, the connections

being shown in connection with both views,
and the hoisting beam or bar is shown at one

sideinelevation inorder that the connections

may be more clearlyillastrated. S indicates
a source of electric energy, which may be a
dynamo-electric generator, as shown, or a
primary-battery accumulator or any equiva-
lent source of supply. KFrom the two termi-
nals or electrodes of the source of energy two
conductors 1 and 2 are carried along the run-
way or line of travel of the bridge, said con-

ductors being of heavy wire, rods, or strips.

or of any convenient form and of suitable ma-
These conductors are supported in
any convenient manner, and being bare are
insulated from the supports to prevent loss of
current. They are arranged in convenient
position to be swept or rubbed by two slid-

ing contacts 3 and 4, carried by the bridge A.

From the contacts 3 and 4 two bare wires or
conductors 5 and 6 are carried lengthwise ot

the bridge A, from which they are, however,

carefully insulated, and these wires or con-
ductors are swept or rubbed by two sliding
contacts 7 and 8, carried by but insulated
from the trolley D. Thusthe current for the
entire apparatus is carried to the operator’s
cage on the trolley, where it 1s divided up and
delivered as required to the several motors,
the positions of the ecrane and trolley being
variable at will without interruption of or in-
terference with the delivery of current tothe
controlling devices within the cage. T indi-
cates a main switch mounted upon a suitable
switchboard within the trolley-cage and serv-
ing to open or close the main working or sup-
ply circuit of the crane at the will of the op-
erator, the current entering by a conductor
9, which passes from contact 7 to the switch
T, thence to an ammeter U, and thence to a
series of rheostats V, each of which contains

a reversing-switech W, Fig. 21. There areas

many rheostats V as there are motors, or four
under the construction and arrangement set
forth, and in each the reversing-switeh is 80
constructed and arranged as to reverse only
the armature-current of the motor which it
controls, the field-magnet circuits all remain-
ing constant as to direction. The conductors
5 and 6 are carried along one face of the
bridge or girder A, which for convenience of
explanation is designated as the ““rear?” face,
and along the front face thereof are four bare
wires or conductors 10,11, 12, and 13, also ex-

tending the length of the bridge or girder,

but carefullyinsulated therefrom. Fourcon-

ing of mineral -wool or like pyro-insulator. |l tacts 14, 15, 16, and 17, carried by but insu-
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lated from the trolley, sweep or slide upon |

- the conductors 10, 11, 12, and 13, as shown
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both in plan and in elevation in Ifig. 17 and

as better illustrated in connection with the
rheostat and reversing-switch in Fig. 21.
Referring now to the last-mentioned figure,

(21,) from which the main switch and amme-

ter are omitted, the current passes by con-
tact 7 and conductor 9 to sliding contact 14
of the trolley, thence by condnctor 10 on the
front face of bridge or girder to conductor 13,
by which it passes to the field-magnets of the
fixed bridge-traverse motor C,whence it passes
by conductor 19 to conductor 11 on the front
face of the bridge or girder, thence by slid-
ing contact 15 of the trolley and conductor 20
through one of the conducting-sections of ro-
tary switch W, to conductor 21, to sliding
contact 16 of the trolley, and by this to con-
ductor 12 on the front face of the bridge or
oirder, thenee by conductor 22 to one of the
armature - brushes, through the armature-
winding, and by the second armature-brush
to the conductor 23, whence 1t passes to con-
ductor 13 on the Jf101113 face of the bridge or
oirder, thence by sliding contaet 17 of the
trolley to conduector 24, by this to a second
conducting-section of switch W, thence by
conductor 25 1o the rheostat V, and finally
by conduetor 26 to the ground or return con-
ductor 6, which connects through contact 4
and conduetor 2 with the second terminal or
¢lectrode of the source of electric energy.

It will be seen from the foregoing explana-

tion that the current enters the switeh W

only after traversing the ficlds of the motor.
IIence the current may
satd switeh, and consequently through the
armature of the motor, without affecting the
direction of the field-current. So, too, the
supply and reversal of the bridge - traverse
motor 1s effected fromn the trolley-cage with-
out interference or difficulty, whether the
trolley be at one or another point on the
bridge or moving thereon, because the con-
mets 14, 15, 10, :Llld 17 are always bearing
upon the conduectors 10, 11, 12, and 13.

It is not essential that the conductor 9 be
carried through the trolley, because the mo-
tor C being fixed in position upon the bridge
satd conductor may pass directly from the
conductor o or sliding contact 3 to the field-
colls of the motor, as indicated by dotted line
27 1 Ifig. 21. It is, however, preferred to
carry the current through the trolley and the
main switch T, as otherwise the field-coils of
the bridge-traverse motor C would be always
‘“alive” so long as the generator should con-
tinue operative.

Figs. 19 and 20 illustrate the directions of
the current under the two different adjust-
ments of switeh W, it being obvious from an
inspection of Iig. 21 that if the switch be
turned to the position indicated by dotted
lines conductor 20 will be connected with

be reversed through ;

nected with conductor 25, so that the arma-
ture-circuit will be wvelsed

The construction and art mlﬂ'ement of 1110-
ostats and reversing switches bemg the same
for each and all the motors, it 1s unnecessary
to trace out the other circuits, but a brief
explanation as to the hoist-motor connections
1s perhaps needed.

As indicated, the bridge-traverse motor 1s
fixed relatively to the bridge and the trolley
1s movable relatively to said motor, whercas
all the other motors are fixed 1n or upon and
move with the trolley, hence the necessity of
the sliding contacts 14, 15, 16, and 17. On
the other ha,nd the 11["[111'0* bar or beam Il
1oves 1elatwely to the motm,and hence it 1s
necessary to provide means for supplying
current to the trip-motor N, which,
mounted upon the bar or beam, moves there-
with relatively to the trolley. Thisend may
be attained by the use of flexible conductors
of adequate length extending from the rhe-
ostat and switeh apparatus of the trolley to
the motor N, with suitable take-up devices;

but as this would be likely to complicate maft-.

ters needlessly I prefer to provide the beam
or bar IT with four bare conductors extending
nearly or quite its whole length and carcfuliy
insulated therefrom, as indicated in Ifigs. 2
17, and 18. The manner or order of coupling
or connecting the motor will be precisely the
same as that described above in connection

‘with the bridge-traverse motor C, except that

the four conductors connect directly with and
slide up and down in electrical contact with
four contacts fixed in or upon the trolley.
The coustruction and arrangement of the
rheostat and switeh for this motor will be
precisely the same as forall the other motors,
the four being placed side by side in the brol-
ley-cage D', as indicated in IMig. 17. Inview
of this 1dent1ty 1n all respects except that the
conductors slide relatively to the contacts in-
stead of the contacts sliding relatively to the
brushes, further description and lettering are
deemed superfluous.

Recurring to the bridge-traverse motor C,
it is to be kept in mind that it is fixed upon
the bridge and is, so faras its relation to the
trolley, and consequently to its controlling
switeh and rheostat, 1s concerned, a station-
ary motor. So far as I am aware the idea of
controlling a relatively stationary motor from
a relatively movable station or switch 1s
broadly new, and as 1t enables me to place
the operatororattendant of an electrie bridge-
crane upon the trolley without necessitating
the employment of a polygonal shaft and
other intermediaries and without adding the
welght of the bridge-traverse motor to the
trolley, 1t 1s of marked importance. 1 wish
to be understood as claiming, broadly, the
combination and arrangement.

I'lexible cables could be employed in lien
of the conductors 10, 11, 12, and 13, but not to

conductor 24 and conductor 21 will be con- | 50 good advantwe.
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It is obvious that the tongs actuating and
controlling devices may be used with a ver-
tically-moving beam carried in a stationary
support as well as in a movable trolley, and
hence in the claims I shall employ the word
““support” as indicating-any suitable body or
guide 1n or through which the hoisting-beam
may move. 5o, too, 1t is apparent that a
straight lever may take the place of the hand-
wheel z, that chain-gearing or equivalent
transmitting or connecting gear may take the
place of shaft o, and that other minor details
may be varied without departing from the
spirit of my invention.

I am aware that in traveling-bridge cranes
employing hoisting-chains and chain barrels
or drums the trolley-frame is necessarily
made open to permit the proper fall of the
chains; but I am not aware that any one has

hitherto provided such trolley with an oper- |

ator’s cage containing the controlling mech-
anism of the crane, or that the floor of such
a cage has been provided with a special open-
ing through which the attendant in the cage
might readily view the work below. I do not
claim, broadly, a trolley with an open frame;
but I do claim a trolley having an operator’s

cage otherthan the mere frame of the trolley,

provided with controlling devices for effect-
Ing or determining the movements and oper-
ation of the crane and having in its floor an
opening through Wthh to obsel ve the work
beneath.

The electric cnemtcs and controllers shown
herein are to a certain extent embodied in
and covered by claims of a divisional appli-

cation, Serial No. 497,067, filed January 16,
1894, in compliance with a leqmrement of the
Patent Off ce, which said divisional applica-
tion eventuated in Patent No 600,092, dated
March 1, 1898.

IIavmﬂ* thus deseribed my invention, what
I claim is— |

1. In eombmamon with atrolley, ahoisting-
Darmovable verticallyin relation to said trol—
ley, a motor for elevating said bar, carried by
the trolley, tongs carried by said bar, mech-
anism for opening and closing the tongs, and
a motor carried by the bar to actuate the said
mechanism in both opening and closing.,

2. Inahoisting apparatus, the ¢ombination
with a suitable support, of a hoisting bar or
beam vertically movable in said support,
tongs carried by said bar or beam, mechanism
for opening and closing the tongs, an electric
motor carried by the bar or beam to operate
said mechanism in both opening and closing
the tongs, and a switch located in or upon the
support, for controlling the motor. |

3. In ahoisting apparatus, the combination
with a suitable support, of a hoisting bar or
beam vertically movable in said support;
tongs carried by said bar or beam; mechan-
1sm for closing the tongs; and an electric mo-
tor carried by the bar or beam and serving to
positively operate the mechanism for closing
the tongs.

p» and cross-head
cross-head ¢, and nut L applied to a threaded -
portion of rod KK and serving when rotated,

4. In combination with a trolley provided

with an operator’s cage or platform, a hoist-

ing bar or beam carried by the trolley and
provided at its lower end with tongs, an elec-
tric motor carried by the beam and serving
to open or close the tongs, electric conductors
extending from the motor to the operator’s
cage, and a switch located within easy reach
of the operator and adapted tocontrol the sup-
ply of current to said motor.

9. Inahoisting apparatus, the combination
with a trolley or support, of a hoisting-beam
movable vertically in said support, tongs M
carried by sald beam and provided with links
g, rod K connected with

to move the rod longitudinally and thereby to
open or close the tongs.

6. Incombination with atrolley, a hoisting-
béam vertically movable relatively to said
trolley, and tongs swiveled in said beam sub-
stantially as set fm th,whereby they are adapt-
ed to be turned to any required position.

7. Incombination with atrolley, ahoisting-

“beam vertically movable in relation to said

trolley; tongsswiveled in said beam and pro-
vided with a rack or gear concentric with the
swivel; a pinion meshing with said rack; an
operating -shaft for said pinion extending
lengthwise of the beam and carried in bear-
ings thereon; and a second pinion encireling
the operating-shaft but held at a fixed eleva-
tion in supports upon the trolley, theshaft be-

ing freetoriseandfallthrough said pinion but

incapable of rotation independently thereof.

8. Thecombinationin ahoisting apparatus,
of a suitable support, as a trolley, a hoisting
bar or beam vertically movable in said sup-
port, tongs swiveled in said beam and pro-
vided with a rack concentric with the swivel,
a pinion meshing with said rack, a polygonal
shaft carrying said pinion, extending length-
wise of the hoisting-beam, and journaled in

bearings carried thereby; a wheel encircling

said shaft and rotatable therewith, fixed sup-
ports for said wheel whereby it is prevented
from rising or falling with the beam, and
means substantially as described for rotating
the wheel from the hoisting-beam support.

9. Thecombination of a trolley, a hoisting-
beam vertically movable relatively to the
trolley, tongs swiveled in said beam, a hand-
wheel located in or upon the trolley, and con-
necting devices substantially such as shown
and described, extending from the tongs to
the hand-wheel; whereby the tongs may be
raised or lowered relatively to the trolley, and
may be turned by the operator in or upon the
trolley.

10. In a hoisting apparatus,the combination
of a hoisting-beam,tongs carried by said beam,
a rod extending longitudinally through the
interior of the beam for actuating the tongs,
and anutswiveled in the beam andencireling
a threaded portion of the rod, for raising and
lowering the rod to actuate the tongs.
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11. Inahoisting apparatus, the combination ]

of a hoisting-beam,tongs carried by said beam,
a rod extending lengthwise of the beam and
connected with the tongs, for opening and
closing them, a nut swiveled in the beam, en-
cireling a threaded portion of the rod, and
serving to move the same longitudinally, a
motor for rotating the nut, and a frietion-
coupling connecting the motor and the nut,
whereby the motor is enabled to rotate the
nut but is prevented from exerting an inju-
rious strain upon the nut or parts controlled
thereby. |

12. In ahoisting apparatus,the combination
of ahoisting-beam,tongs carried by said beam,
a rod for actuating said tongs, a nut swiv-
eled in the beam and serving to move the rod,
a wheel for rotating said nut, and a friction-
coupling interposed between the wheel and

the nut and adapted to produce a greater de-

gree of friction when turned in one direction
than when turned in the reverse direction.

13. In combination with the tongsof a hoist-
ing device, and with a screw-threaded actu-
ating-rod  therefor, a swivel-nut encireling
and serving to move the rod, a wheel L for
rotating said nut, and afriction-coupling con-
necting the wheel and the nut and compris-
ing disks O, P, provided respectively with al-
ternate elevations and depressions &', I, and
n', m', spring-plate Q and nut R.

14. In a hoisting apparatus, a hoisting bar
or beam composed of two I-beams joined to-
gether face to face, and provided with a rack-
bar in one outer face, electric conductors in
the other outer face, and a central longitudi-
nal rod, tongs carried at one end of the beam,
and an clectriec motor at the opposite end of

622,280

the beam, the rack-barserving as a means of
applying power to raise and lower the beam,
the rod and motor serving to actuate the
tongs, and the conductors serving to supply
the motor, substantially as set forth.

15. In combination with a traveling bridge
provided with a propelling-motor, a trolley

40

45

mounted and movable upon the bridge, a .

hoisting-bar mounted and movablein the trol-
ley and provided with tongs, two motors car-
ried by the trolley, one to propel the trolley
and the other to actuate the hoisting-bar, a
motor carried by the bar and serving to ac-
tuate the tongs, and controlling devices for
the respective motors, said devices being lo-
cated in or upon the trolley, whereby the at-

tendant may control all movements from the

trolley.

16. Inahoistingapparatus,the combination
of a trolley, a hoisting bar or beam carried by
sald trolley and provided with tongs, two elec-
tric motors carried by the trolley, one o pro-
pel the trolley and the other to actuate the
hoisting bar or beam, an electric motor car-
ried by the bar or beam and serving to actu-
ate the tongs, an external source of clectric
energy,conductors connecting the several mo-
tors with the source of energy, and a series
of switches carried by the trolley and serving
to independently control the supply of cur-
rent to each of said motors.

In witness whereof I hereunto set my hand
in the presence of two witnesses.

ALTON J. SITAW.

Witnesses:
THOMAS C. AKIN,
JOHN M. WING.
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