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B 'f 0 all wlwm it may concern:’
B3
a ‘citizen of the United States, residing at
‘Schienectady; -county of Schenectady, State
ofNew York, have invented -certain new
- and useful- Improwments in :Motor- Control
. Systems, of. Whlch the i‘:)llowmg isa specifi-
eation,
< Thig’ invention: relates to means for . con-
_trol]m(f the operation-of an electric motor
. driving part of a- machine in snch a manner

. _that’ it will vary the extent of:its operation

. cmrespondence with the movement of
e %ome other: element of said ‘machine.
AR
. what are known as three-high plate rolling
millg, in ‘which a' tier: ~of three volls is so
arranged that the plate is passed alternately
back and forth, moving in one direction be-
tween: the low ev roll ahd the middle roll-and
“in the ‘other direction -between the middle
and the upper rolls.- At each - pass.-the

* yvith the upper or the lower roll, as the case
126 11ay, bey in order that 'it ‘may be rigidly

“backed up by said roll and thus be enableil
“* " to sustain the pressure when the plate passes
. between it-.and the other roll. To reduce the
“ " thickness of the billet to that which it is de-
.30 sired ‘the plate shall have, the upper roil
TRk must be lowered more or less -after each
““pass” of the. plate. This operation, by
“reducing the space ‘between the upper and
i the lower roll il which the middle roll plays
35 .up ‘and ‘down, also necessitates some. pro-

" vasion by which the means for shifting said

middle’roll shall be autematically varied in
" its action to correspond with the lessening
-+ range of movement of said middle roll. In
40 the mill to-which my invention relates, the
‘ ‘mlddle roll is shifted by an electric motor,
running in one direction to raise said roll
~and in‘the other direction. to lower it. As-
‘suming that-a given number of revolutions
‘must be made to effect the maximum shut
of the roll, it is evident that as the-range of
.movement of said roll lessens, so also the
number of revolutions of ‘S‘Ud motor must
S lessen:
50 The object of my nwenhon is to effect this
- result automatically by placing the motm
. "under. the .control -of -the -oper ator - who
 handles the. upper roll. In brief, T employ
" two limit switches, one. geared to the serew-
55 down mechanism of the upper rell and the
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. : Specxﬁcatmn of I.etters Patent,
Apphcatmn ﬁled August 21, 1911
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The: invention is especially fmpphcable to-

" middle roll moves up or down into contact

The sketch, Fig. 2,
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other to the mlddle roll motor Two relays’

control contactors which in' turn control the
motor circuit. One relay governs the motor
when the roll is going up “and the other re-
lay when said roll is going down, and when
both relavs are down or up the motor will
not run.’ If only one relay is up the motor
can run, and that relay determines the-di-
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rection of rotation of the motor. The limit .

switches have their segments overlapping

so that for a given numbex_ of segments and

fingers nearly twice as many stations or po-
Lmons can be’ obtained.

The invention” will be better nndelstood
from the following - detailed description,
reference being had to the accompanymo
drawing, in whlch ——
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]3101116 1 is a diagram of the circnits ém-
bodvmo my system, “nd Fig. 2 is a-diagram-

matic SLetch of ‘a three- hwh mill \Mth the

limiting switches and roll- shlftlno motor
Letenmg> first to the sketch, 1410 , the
three rolls 1, 2, 8 are seen to be arranoed

/in a vertical tler, roll 3 being the lowest and

journaled - stationary beamnga ‘The
upper roll 1 1s arranged to be screwed down,
the mechanism illustrated being a - simpie
screw 4 and hand wheel 5; though in prac-
tice move elaborate . mechanism s usually
employed. Opemtnelv connected to this
serewdown mechanlbm, whatever 'its chat-.
acter may be, is a limit switeh 6, preferably
in the form of a dram.of lllQu}dtlllO material
carrying conducting . segments: w which co-
operate with statlomry “contact fingers us
usual.
than one revolution during the extreme
travel of the apper roll 1. -

The middle roll 2 is arranged to move
vertically in the space between the rolls 1
and 3, and is shifted by an electric motor 7.
indicates this fact by
showing the motor connected by worm gear-
ing 8 to a nut 9 rotating in a fixed beaunv
and meshing with an upltht non-rotatable
screw 10 carrying on ifs upper end a plat-
form 11. The middle roll is jomrnaled in
boxes-which slide in vertical guides and the
journals or projections on said boxes are en-
eaged by the hooked ends of levers 12 suit-
ably fulerumed at 13 and carrving u weight
14 which overbalances the w eight of the roll
and rests upon the platform 11, The skete h,

“Iig, 2, shows this mechanism in a muely

illustrative nianner, as far moreselaborate

K

This drum should make u little less”
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and suitable mechanism’ would- be used in

10

13

actual practice. A second limit switch 15

rotates in synchronism with the movement
of the roll 2 up and down, said switch be-

_ing: similar in’construction to the switch 6.

The sketch shows the nut 9 provided with a
pulley. which is belted to a pulley on the
drum 15 and gives said drum a little less
than one revolution during the extreme
travel of the screw 10. It will be under-
stood from this illustrative sketch that when
the motor 7 rotates the nut 9 the screw 10
will travel up or down, raising or lowering
the platform 11. When said platform is
raised, it lifts the weight 14 and allows the

_ roll 2 to move downwardly. When the plat-
_ formi is lowered, the weight follows it down
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and raises the roll 2. 'Whenever the motor
runs the switch 15 turns also, making a lit-
tle less than one revolution during the time
that the roll 2 is traveling through its great-
est range of movement. The two switches
are electrically connected in such a manner

‘that when they occupy a ceértain predeter-

mined angular relation the motor circuit
will be broken. 'This relation changes for
each station to which the upper roll is ad-
justed, - ' :

Turning now to Fig. 1, the. positive and
negative mains appear at X and Y, respec-
tively, controlled by a_double-pole switch
power circuits - are shown by
heavier lines than the control circuits, which
receive current from the mains X Y through
the switch 16’. The motor 7 is diagram-
matically represented by the armature A,
the commutating pole field coil I and the
shunt field coil S, the latter being connect-
ed across the maing X Y by the conductors
17. The upper or screwdown limit switch
6 is shown m this figure below the other
limit switch 15. Switch 6 has one continu-
ous segment ¢ and a plurality of short seg-
ments b, ¢, d, ete. each overlapping the next
so that alternate positions 2, 4, 6, etc., have
two segments available. All the segments
are cross-connected. Fingers o/, b, ¢/, etc.,
cobperate with said segments.

Switch 15 has two contiriuous segments A,
4, and a plurality of interrupted segments
b2, ¢?, d?, etc. The interruptions cover one
position and are stepped in the opposite- di-
rection. from the short segments on the
screw-down switch. The ends of adjacent
segments. overlap so that their ends occupy
the alternate positions 2, 4, 6, ete.  The con-
tinuous segment % is connected with all the

right-hand portions of the interrupted seg--
-ments 0%, ¢ ete.,, and the continuous seg-

ment ¢ is connected with all the left-hand

. portions of said segments. Fingers 4’, i’ co-

65

operate with the segments 2 4, respectively,
and fingers b2, ¢%, d?, etc., with their respee-

tive segments 02, ¢%, etc. The fingers which"

cobperate with the stepped sogments in the

1,041,137

screw-down limit switch 6 are connected re-

spectively with the fingers bearing the same

reference letters which codperate with the

intetrupted segments in the limit switch 15,
but' inversely; that is, the lowest finger in
switch 6 with the highest finger in switch 15,
and so on.” Finger ¢’ of switch 6 is connect-
ed by the wire 18 with the main X through
the switch 167, and by a branch wire 18’ with

a finger 7 in a master-switch 19: Finger 5%

in switch. 15.is connected by wire 20 with

another finger % in said master switch, as
well as to finger b’ in switch 6. Finger A’

is connected by a wire 21 with.a solenoid 22
forming part of the “ up ” relay and finger 7/
is connected by wire 28 with the solenoid 24
of the “down” relay.. Both solenoids are
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connected by wire 25 with the negative main

Y through the switch 16”7,
. The “ up ” relay has an interlock 26 which
when down closes on two .contacts 27 and

85

when raised on two contacts 28. In a simi-

lar manner the interlock 29 of the “ down?”
relay closes on the sets of lower and upper
contacts 30 31. Contacts 27 are econnected
respectively by wires 82 83 with the fingers
7 o in the master switch. One of the con-
tacts 28 is connected by wire 34 with the fin-

90

ger o in said switch. The other contact 28

1s connected with a contact 30, and one of
the contacts 27 with-a contact 3t. The sec-
ond contact 30 and contact 31 are connected

respectively by wires 35 36 with the motor

controllihg contactors, There are as many
of these contactors as may be desirable. T
have shown eight in all. - Two of them 37
and 38, have their actuating coils in parallel
and are controlled by the “ up ” relay, Two
more, 39 and 40 also have their actuating
coils in parallel and are controlled by the
“down” relay. These two pairs of con-
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tactors serve to close the circuit of the motor .

T on both sides of the same. The two pairs
send current from the mains X Y through
said motor in’ opposite directions so it will
shift the roll 2 up or down asthe case maybe.

Current coming along the wire 35 g‘om
the “up” relay passes through an interlock
41 controlled by the contactor 89, thence
through the coils of the contactors 37 and

38 in parallel then to the wire 42 and the.
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negative control conductor 25. When these

contactors close, power current flaws from
contactor 37 through the field coil F and

armature ‘A from left to right and thence-

through contactor 38 to the resistance coils
43 44 Sof which any desired number may
be used) and so on to the negative main Y.
When the contactors 37 38 pick up, they
also close the interlocks 45 46 in a branch
circuit 35" from the. wire 85 which includes
the coil of the contactor 47. The energizing
of this coil short circuits the resistance col
43 and-closes an interlock 48 which controls

a branch circuit through the coil of con-
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'Zrlr't-éctOIf--iQ._v» This short circuits the other re-
“egistance 44 ‘and - ptits. the “motor up to- full

- speed.
~ “ance halding coil 50 ina shunt 31 around

“The interlock 46 has'a high-resist-

i the Tesistances 43 44: and the interlock 48

~has a low‘leqxtance holdmgr coil 52 in series’
Jveywith the power ‘cirenit.:

']hese coils 50 52

- prevent their interlocks frem closing until

10

i the current in-the potwer circiit has dropped

to a. given value.. A second interlock 54 is

"(opened by the ccntactor 37 when it picks

Sans thereby cpening a‘centrol ¢ireuit which

- branches" from

the control conductor 18

. through the wire 55, passes through the in-

15

,texloclxs 36754 on the contactors

39 37 re-

spectively, - thence through the actuating

: coil; of the contactor 57 and cn out to the

"necratue conductor 25.

‘The contactor 57

s.hort ‘eirenits part of 4 Tesistor 58 which s

20

~permaneritly connected across the terminals
~of the moter T

“Ahigh resistance holding

- eoil 59 in- shunt 1o w]d resistor retards the
i clesing of an- interlock 60 which controls a
. ecntacter 61 whose closing short circuits the

25

remainder cf the vesistor. 58, and puts the
Lomotor on-a: dead shert cirenit.

The resistor
58 ig-put hack in circuit when the dentactor

.87 picks.up and opens the mtello“k 54 in
S ithe contwl clreuit 35.
 lavig the one which has clo sed, then current
will flows throw

I the “ down ” re-

gh:thie wire of) to the inter-

lock 62 c'ntlolled by the contactor 37, and
”_'\\ il divide hetiween the -contactors 39 and

8

When thesé pick: up they close the in-
terloclxs 63 G4 controlling  the branch cir-
cuit 36" from the wire 36 which at the in-

~terlock 64 connects with the circuit 35" and
cuts -out the' resistunce coils 48 44 as. be-

i fore.
full- speul ‘but the current flows throuoh
the field ccil ¥ and armature A from rwht-

“The motcr will now: be runmncr at

to. deft; so that the dlrc,ctu)n ot the motor

-+ is reversed.

45
o with o of the *
will now. turn ‘to the limit switches 6 15
- antl“the master gwiteh 19,
~ lay, which causes the motor 7 to raise the

50

a hand or- lower porticn of the switch 150
~“the ¥
left hand perticn’ thereof. "During the ro-
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Having thus de~a11bed the motor control
and power circuits and the’ conncctmn there-
‘up’ > and *“down? relays, I
The “up” re-
mddle roll 2, is connected with the right
“dcwn” relay being connected with the

tation of this switch by the m0t01 7, the

“contact fingers A, etc. pass from cne per-
“tien to-'the “other i n succession, breaking cir-

-cuit. at the gaps-in the segments. The but-
ton 7 in the master switch is- always alive,
and the button A will become alive as soon
as the fingers ¢’ " make contact with the
segments a b of the screw-down switch.
The operation can best be explained by tak-
ing an example or two. -Assume’ that the

- middle roll 2 is resting on. the lower roll 8

"«)5

uwmh the upper-roll 1 at Itb hlghest posmon,

by the line 11.

4

that is, someshere in the re gmn indicated
A billet has been passed
Letwegn tolls 1-and 2

effect a reductien in the thickness of the bil-
let,- “the space between rolls 2 and 8 must

be less than that which now exists between

rolls-1; and 2; and vet vroll 2 must be backed
up by the upper roll to ‘give it rigidity.
This means. that the upper roil must be
lowered by an ameunt equal to the desired
reduction” in the. thickness of the billet.
Morecver, the metor attached to the plat-
form 11 must lower it far enongh. to let the
counterweight {4 lift the roll 2-into firm
contact with the lowered upper roll but
must stop. as. scon as ‘the platform has
dropped - slightly away from said counter-
weight. Assume that an attendant screws

“down the upper rell mto the region indi-

cated-by ithe dotted line 9. “This operation
also rotates the switeh 6 until the tier of

fingers o', b/, etc., reglstev*_ with the terri-

tory. marked 9 in Ing. The finger a’

‘wiil be en segment @ 'md the finger f”
*segment.. f, ,111 cther fiigers. of thlq SWItCh

being out of contact \\1th their secmentq
The middle vell being in’its lowest posi-

iom, its switch 15 will “stand in the position

shown. Current will then flow from the
switch 16" by way of the wire 18 to the
finger @, segment ¢, segment f, finger 7,
ﬁntrex 7 rlght hand palt of seorment 12,
CeO‘ment Ay finger- A, wire 21, 1e1:w coil 22,
and wire 25 to switch 16’. The & up”’ ve.
lay will at ence pick up, causing the inter-
ock 26 to bridge the contacts 98. An at-
tendant new shifts the master switch until
segment p rests on buttons Z,m,and o. This’
sendk current from the switch 16" by way
of wires 18, 18’, button /, segment p, but-
ton 7, wire 34, ccntacts 28, contacts
30, and wire 83 to the coils cf the “up?

contactors 37 88, starting the meter, as be-
fore: descmbed {o let the roll 2 rise. The
clesing of the switech 16’ ‘has placed the

metor arma,tuxe ‘Aand field coil F on a dead

short circuit by cutting out the resistor 58.
But the picking up of the power contactor
37 breaks the contrel circuit 55 at the inter-
lock 54 and allows the centactors 57 61 to
cpen again, thus restoring the resistor 58

» and 1s ready to be.
passed back betweéen 2 and 3. In order to
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to the shunt qround the armature and series .

field and forcing the power current to flow
thrcugh said armature and field.
As soon as-the motor commences: to run,

the counterweight 14 ‘begins to lift the roll

2, and the motm also rofates the switch 15.

“When the break in the segment f2, arrives

at the finger 3, the ninth “station has been
reached, and this interruption of the cirenit
deenerglzes the relay coil 22 so that the in-
terlock 26 drops and opens the control cir-
cpit 3535 the e%fec’r of which is to open the
cont(petora 37 and 88 and cut off the power
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current. The circuit 55 is also reéstablished,
cutting out the resistor 58 which as in cir-

_cuit while the motor was running, and clos-

10

15

ing the motor armature on a short, circuit,
containing no resistance, so that, running by
momentum, said’ motor acts as a genemfor
and stops almost instantly, with the plat-
form 11 a short distance below the counter-
weight 14. - The billet is now passed through

between the middle roll and the lower roll,

after which the middle roll must be brought
down to its former position on. the lower
roll, and the upper roll must be lowered
agaln to further reduce the space between it

and the lowered middle roll to effect another |

reductlon in the thickness of the billet.

4 uick lowering of the middle roll can
be effl]ected by throwing over the master
switch 19 until the segment 7 rests on the
buttons %,.7 and n. Th#s sends current from
the switch 16’ by way of the wires 18 18,

- button 7, segment », button k&, wire 20, finger

25

80

36

40

&* (which 1s now resting on the segment b2
at position 9), segient 7, finger ', and wire
93 to the *down ” relay coil 24, and wire 25
to switch' 16”. The “ down” relay picks up,
bridging the contacts 31 and closing a cir-
¢uit from the segment » by way of button =,
wire 32, one contact 27, contacts 31 and wire
36 to the down contactors 39 40, The motor
at once begins to turn backward, raising the

platform 11 and lowering the roll 2 and also |

rotating the switch 15 backward until the
first or lowest pesition is reached, when the
relay c1rcu1t is broken at the- ﬁnnu 03, the
“down” relay drops, and the motor C.t()ps
as before with roll 2 resting on roll 3. The
serew-down operator now screws down the
upper roll to the desired new position; say
somewhere in the territory of the station 8;

“the switch 6 turning to said pesition at the

45
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same time. Both rehys are down and no
current can flow to the mofor until an at-
tendant throws over the master switch to
return segment p to its position on buttons
!, m and o. Current then passes from the
main X by way of the switch 16" to wire 18,
ﬁnoer o', segment a, segments ¢ f, hnoela
4 7 fingers ¢* f* and the right hand por-
tions of segments e* f2 secrment h, finger A’,
and wire 21 to the “wup’ relay coil 29,
Again the motor starts to let the roll 2 come
up toward the eighth station, and the switch
15 turns with it. The finger ¢* arrives at
the break in segment ¢* when it reaches the

seventh position, but current. continues to.

flow to the relay through finger f* until the
cighth position is veached. The finger ¢
has now passed over upon the left hand pow-
tlon of its segment ¢, so that although the

“up” relay is still energized ﬂumwh the
segment f* yet current w ill ﬁow from finger
¢ to the segment 7, finger ¢, wire 23 and
solenoid 24, so that the Tnterlock 29 will be
opencd and will break the control citcuit 35

1,041,137

at contacts 30 and stop the motor. Both re-
lays are now in their raised positions and
yet the effect is the same as when both were

.downj that is, the motor cannot run. The

middle roll is now shifted to its original po-
sition again by throwing over the master
switch to-bring the seamer‘t 7 1nto service.
The relays are  both raisec., but the current
by way of the button n will energize the
“down” contactors as before. The “down”

relay will drop when the switch 15, turning

with the middle roll, arrives at position 1,
and the ﬁncer b* runs. off its segment b"
The “up?

opexator screws do“n roll 1 to a new posi-

tion, the fingers ¢’, /” may slide off their serr-,

ments, but the circuit of the relay coil 2
will be maintained by cther fingers closmg

oon their segments before ¢’ f* open. When

the upper. roll and the switch 6 arrive at the
new position and the plate has made the up-

per pass, the operator of the master switch

19 merely throws it over to bring segment p
into serv1ce, which will send current thr ough
the “up” control circuit 35, and lift the

‘middle roll to the position required for the

lower pass. In this way, the upper roll can
be gradually lowered, and after each upper
pass. of the plate the middle roll will lift
just far enough to come into firm contact
with the upper roll, ready for the lower
pass. If the motor overruns at either end
of its travel no harm will be done, owing to
the loose contact of the platform 11 with the
welght 14 at one end of the levers 12, and
the similar connectioh of the open hooks at
the other end of said levers with the journal
boxes of the middle rell.

In case the middle roll has been lifted and
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relay stlll 1emfuns ene1014ed :
through the fingers ¢, f/, ¢ /2. Now if the
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the screwdown operator proceeds to- sérew .

dewn the upper rell and thereby push down
the middle roll also, it 1s desirable that the

motor be started to cause the platform to.
follow up the weight 14. Both relays are-

down. The limit s\wtches stand at say posi-
tion 9. When sw 1tch 15 moves to the next
pos1t10n (8) finger ¢’ will make contact with

its segment e and will send current to finger.

¢* which is resting on the left hand pmtmn
<>f the segment” e2. This will cause the
“down?”
enit from the button o in the master switch

to the contacts 27 bridged by the interlock.
26, contacts 81, and the “down” control cir-.
The roll 2 will therefore be dr opped.

cmt 30.
by the metor at-the same rate of speed that
the upper roll is screwed down. 1f, on the
cther hand, the operator had serewed the

upper roll upwardly whlle the middle roll

was in contact with it, the “up” relay would
have been energized again ﬂ!rouﬂh segment
g, the connected ﬁn(rem g g and the seg-

relay to pick up and close the ¢ir-.
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ment g*; so that the roll 2 would have fol- -

lowed up the upper roll.
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In ‘accordance with the provisions of the

- patent statutes, I have described the prin-
~ciple of operation of my invertion together

with the apparatus which-I now consider to
represent the best embodiment thereof; but
I desire to have it understood that the ap-

- paratus shown is only illustrative, and that
~the invention can be carried out by other

Lo means, . e
~10
by Letters Patent of the United States, is:—

What I claim as new and desire to secure

. 1. The combination with an electric mo-

_tor, of a movable machine element actuated

thereby, a limit switch moving: synchro-

5 nously with sald element, a second limit

switch. controlled by an attendant, and a

S master-switch controlled by an attendant..

. +.2: The combination with an electric mo-

- tor, of a movable machine element actuated

thereby, contactors’ controlling the power

‘circuit of said motor, relays controlling said

contactors, and two limit switches contrel-

- ling'said relays, one limit switch being con-

trolled by an atteridant and the other mov-
ing synchronously with said moving ele-
ment. ' .

' “8: The combination with an electric mo-
- tor, of a movable machine element actuated

30

‘thereby, two or more contactors or sets of
contactors controlling the direction of rota-
. tion of said motor, a relay controlling each.

- contactor cr set thereof, and each relay con-

trolling “both control circuits, said. circuits

- being open when both. relays are in either

. their upper or lower positions, and limit

.. -switches controlling said relays.
.4 The. combination .with-a three-high
.-rolling ' mill, of an electric motor for ralsing

e 40

. and lowering the middle roll, “up” and

“down” contactors controlling the power

- cirenit of said motor, “up” and “down”
. relays-both controlling the two control cir-

45

-cuits of said contactors, & limit switch mov-

ing with the vertical adjustment of the up-
per roll, and a limit switch moving with the

- middle roll, said linit swilches controlling

~said relays. , ; . .
- -5, The " combination with a three-high-
~rolling mill, of an electric motor for raising

50

and lowering -the middle roll, “up” and
“down” contactors controlling the power
circuit of said motor, ¢ up” and “down”

- .relays both controlling the two control cir-
- cuits of said contactors, a limit switch mov-

BB

: ‘(?_opi‘oh of this patent may be obtained for

ing with -the vertical  adjustment of the
- upper roll, and a limit switch moving with

3

the middle roll, said limit switches control-
ling said relays, and a master-switch pro-
vided with means for energizing the
“down” relay when said middle roll switch
is in any but its lowest position.

6. The combination with a three high
rolling mill, of an electric motor for raising
and . lowering the middle roll and means
whereby the amount of lift of said roll is
controlled by the position of the upper roll.

7. The combination with a three-high

60
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rolling mill, of an electric motor for raising -

and lowering the middle roll, means where-
by the lift of said.roll is controlled by the
position of the upper roll, and means for
causing said middle roll, when lifted, to fol-
loﬁ the changes in position of said upper
roll. . _ :
8. The combination with an electric mo-
tor, of two relays controlling respectively its
two directions of rotation, and two limit
switches controlling said relays,  said
switches having a plurality of fingers and

codperating segments, and said segments’

overlapping at their ends. so that a greater
number of limit positions is afforded than
the number of segments. :
9..The combination with an electric mo-
tor of two controllers in circuit therewith,
one having a plurality of stepped and over-
lapping segments, and the other having a
plurality of interrupted segments, the inter-
ruptions being stepped. : )

10. The combination with an electric mo-
tor of two controllers in circuit therewith,
one having a plurality of stepped and over-
lapping segments, and the other having a
plurality of interrupted segments, the inter-
ruptions being stepped, a group of fingers
for each controller, and connections between
corresponding fingers in said groups.

11. The combination with an electric mo-
tor, of a plurality of contactors for control-
ling the same, a pair of relays each having
an “up” and a “down” position for con:
trolling said contactors, and means whereby

| said motor circuit is opened when both re-

lays are in either the “up” or the “ down”
position. - ‘

In witness whereof, I have hereunto set
my hand, this 18th day of August 1811.

ROBERT H. McLAIN.

Witnesses:
'~ Bewsamin B. Huis,
Hrrex Orrorp.

five cents each, by addressing the “ Commissioner of Patents,
Washington, D. ¢.» ’
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