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UNITED STATES

PaTENT OFFICE.

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT.

KEY-OPERATED MECHANISM.

SPECIFICATION forming part of Letters Patent No. 578,619, dated December 22, 1896.
Application filed April 6, 1896, Serial No, 586,344, (No model)

Yo all whom it may concern:

Be it known that I, FrANCIS H. RICHARDS,
acitizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Key-Operated Mech-
anism, of which the following is a specifica-
tion.

This invention relates to a key-operated
mechanism~-a type-writer or similar ma-
chine—and more especially to an interlock-
ing mechanism by means of which all the
otheroperating-keys arélocked against move-
ment on the actuation of any one thereof.

Another object of my invention is to pro-
vide means whereby the feed movement of
a driven member or carriage may be varied,
so that each individual key will control the
extent of movement of such driven member,
and I further provide that some of the keys
shall be operated to feed the driven member
one distance, while others of said keys shall
control a feed movement of different length,
whereby the space required for each indi-
vidual character may be governed directly
by its proper key. I findit advantageous to
divide the characters usually employed in a
type-writer having capital and small letters
into groups, one of which groups is composed
of characters requiringthe spacing ordinarily
employed, while the other group comprises
all those characters for which a somewhat
wider spacing will insure greater regularity
in the positioning of the successive charac-
ters of a line.

In the drawings accompanying and form-
ing part of this application, Figure 1is a plan
view of a type-writer embodying my present
invention, some of the upper parts of the ma-
chine being removed to more clearly illus-
trate the construction. Fig. 2 is a side ele-

-ation of the same, partly in section, looking
from the left hand in Fig. 1. Fig. 8 is a sec-
tionalrear elevation of the same. Fig. 4isa
detail sectional end elevation, on an enlarged
scale, of the rack-feed mechanism, showing
the parts in their normal positions. Fig. 5
is a similar view showing the parts in posi-
tion for imparting a short feed movement to
the carriage. Fig. 6 is a similar view with
the parts in position for imparting a long
feed movement to the carriage. Fig. 7Tisa

sectional plan view of the racks on an en-
larged scale. Figs.' 8 to10, inclusive, are de-
tail sectional side elevationsof a pair of op-
erating-arms or key-levers and the blocking
devices coOperative therewith and illustrate
the normal and two 'successive operative po-
sitions of one of such arms or key-levers.
Iig. 11 is a view similar to IMig. 10, showing
the other of said arms or key-leversin its ex-
treme operated position. Fig. 12 isa view of
a modification of theblocking devices. Fig.
13 is a side elevation of a portion of a key-
operated mechanism embodying a modifica-
tion of my invention, and Fig. 14 is a plan
of the same.

Similar characters designate like parts in
all of the figures.

According to my present invention I pro-
vide a mechanism of the class hereinbefore
specified with a plurality of normally clear
operating-arms, which may be the usual key-
levers, each one of which constitutes, when
operated, a blocking operating-arm for the
non-operated arms—that is to say, each of
these operating-arms is normally in position
to operate the devices controlled thereby, and
each is preferably reactive, so as to return
promptly to its normal position. In connec-
tion with these operating-arms I make use of
a blocking member having a series of simul-
taneously-operative blocking-surfaces, one
for each arm of the proper series of non-op-
erated arms, and also employ a blocking-
member actuator, which is provided with
means whereby it is operated by a blocking
operating-arm, this actuator being so located
as to carry the blocking-surfaces into position
to block the movements of their respective
non-operated arms. Each of the operating-
arms employed preferably has a blocking-
actuator, and in the constructions herein
illustrated the actuator for the blocking mem-
bers is located in such a position relatively
to the non-operated arms as to carry the
blocking-surface for the operated arm clear
of such arm, while it is carrying the other
blocking-surfaces to their blocking positions.

Any suitable framework may be employed
for carrying the several operative details of
my invention. In the present case I have

represented the invention as applied to a
type - writer of the ‘“Caligraph” type, al-
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though it will be obvious that the novel mecl-
anisms herein desecribed may be applied to
other forms of machines.

A suitable framework for supporting my
interlocking and feeding mechanisms is illus-
trated having a pair of side frames, such as
2 and 2', supporting a top plate or basket-
frame, such as 3. The usual platen and car-
riage ordinarily supported upon this top plate
are designated, respectively, by P and ¢!, In
a manner well known in the art a suitable
rack mechanism, which will be hereinafter
more fully described,is shown supported upon
a rear carriage rod or rail 4, so as to be capa-
ble of longitudinal reciprocation with the car-
riage and platen, and so as to have also an
oscillatory movement transversely of the
course of the carriage. Power is shown as
transmitted to the carriage C by meansof the
usual driving-spring S and connections with
such carriage for actuating the same, all of
which are well known in the art.

The operating-arms by means of which
the type-arms (shown in dotted lines, IFig. 2)
are actuated are illustrated herein at L, ful-
crumed upon a rod 5 and having suitable
springs, sueh as 6, for returning the arms to
their normal positions after being operated
by the depression of the proper Lkeys I in
the usual manner. Stops are shown at 7 and
7', respectively, for checking the operating-
arms at the opposite extremes of their range
of movement, :

Each of the operating-arms I, is so formed
as to constitute, in the present rase, a block-
ing-operating arm for each of the other arms
of the machine, and in the preferred construe-
tion illustrated herein each arm is provided
with a pair of stop-faces (one of whiel is illus-
trated at 10) and is adapted to lie over the up-
per edge of a blocking-har B when said bar is
operated, while the other (shown at 10) is so
positioned as to be opposed in a similar man-
ner to the npper edge of a blocking member,
shown as a bar I3', when said Iast-mentioned
bar is actuated.

The blocking-bars B and B’ are illustrated
herein fixedly secured to corresponding rock-
shafts 12 and 12, which are shown Journaled
at their ends in the opposite side frames 2 and
2"in parallelism with each other, the blocking-
bars being represented extending trans-
versely of the operating-arms and entirely
across the machine, so that cach one controls
all of the key-levers. Moreover, the stop-
faces 10 of one series of levers are preferably
alined with one another, and the stop-faces
10" are shown similarly alined, each series of
stop-faces being represented disposed paral-
lel to the blocking edge of its respective hlock-
ing-bar.

As it is obvious that it is necessary o per-

mit the unimpeded downward movement of
an operating-arm when it is operated, while
all the other arms of the mechanism remain
in their idle positions, I have shown each of
the operating-arms having a clearance-space

573,619

opposite each one of the blocking-bars B and
B’, so that when such arm is actuated these
blocking-bars will enter the clearance-spaces
provided for them, and will present no ob-
struction to the action of such operating-arm
for actuating its codperative devices.

In the construction illustrated in Figs. 8 to
11, inclusive, each of the operating-arms has
a clearance space or veeess, stich as illustrated
at 15, of sufficient length to prevent opera-
tion of the adjacent blocking-bar on the de-
scentof such arm, and also of sufficient height
to permit the arm to descend to the limit ofits
downward movement without being stopped
by said blocking-har. Inthese views cach of
the operating-arms also has a clearance space
or recess, such as 13, of sufficient height to
receive the corresponding blocking-bar wlen
such bar is oscillated, while one wall of this
recess Is so positioned as to form an actuator,
such as shown at, 14, for moving the blocking-
bar to oscillate the same on the depression of
theoperating-arm. It willhe noticed thatthis
actuator is shown in these views as in the na-
tare of an operating-face, against which the
blocking-bar normally abuts, and by which
suech bar is freely actuated without binding or
undue friction of the parts. The stop-faces
10 and 10" arve preferably defined by arcs
struck from the centers of movement of the
respective rock-shalts 12 and 12’ in order that
these faces on the non-operated avms may be
mostnearly adjacent to tlie edges of the block-
ing-barsatallpointsin the oscillation thereof.
Morcover, the recesses 13 of cach series pref-
erably register with one another, while the
cleavance-spaces 13 of cach series are also
preferably registering recesses.

Each of the blocking-bars shown in this
applieation comprises a plurality of blocking-
surfaces, which are illustrated as preferably
connected or as surfaces of an integral bar
and as corresponding in number with the op-
erating-arms of the machine. Tt is obvious,
however, that cach of the bloeking-bars may
be composed of a series of individual mem-
bers constitutinga comb,if deemed desirable,
as shown at B in Fig. 12, As these blocking-
surfaces are simultancously operative they
are adapted to come simultancouslyinto jux-
taposition with the corresponding line of stops
on the non-operated arms when the Dlocking-
operating arm corresponding to such non-op-
erated arms is depressed. Itwill be noticed
that in the present ease I have illustrated
two blocking-bars, whicl, therefore, consti-
tute two independently-operative servies of
simultaneously-operative blocking-surfaces:
but it is obvious that T may make use of any
desired number of such series.

In the embodiment of the invention shown
the key-levers are in two serics, each series
consisting of the alternate levers. One se-
riesactuates the blocking-bar I3 and the other
the bar B'. The position of the elearance-
spaces 13 and 13’ is reversed in one series as
compared totheir positionsin the other series,

So
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The stop-face 10 of a lever in one series not
only alines with the stop-faces of the other
levers in the same series, but also with the
stop-faces 10 of all the levers in the other
series of levers, and the same is true of the
stop-faces 10".

The operation of the interlocking mechan-
ism will be readily understood by reference
to I'igs. 8 to 11, inclusive. In Fig. 8 two op-
erating-arms, corresponding, respectively, to
each of the blocking-bars, are shown side by
sidein their normal positions, each blocking-
bar being contiguous to its corresponding
actuator, and also lying within the mouth of
the clearance-recess of its respective operat-
ing-arm. In Fig. 9 the forward arm is rep-
resented depressed part way, and the actuator
14 thereof has carried the blocking-bar B’
into position to lie just beneath the upper
edge of the stop 10 of the other arm, 0 as to
prevent the actuation of the same. At this
time, although the forward arm has been
but slightly depressed, any downward move-
ment of the rear arm will be prevented until

the return of the forward arm to its normal
position. It will be noticed that each of the

blocking-bars nowlies, for a considerable por-
tion of its width, within the clearance-spaces
13 and 13', respectively, the blocking-bar B’
being guided into its recess on its oscillation
by the actuator 14. In Tig. 10 the forward
arm is represented in its extreme downward
position, the edge of the blocking-har B’ be-
ing contiguous to the lower end of the stop-

-face 10" of the companion arms and the upper

edges of both bars being adjacent tothe upper
walls of their respective clearance - spaces.
InFig. 11 therearoperating-arm is shown hav-
ing carried the blocking-bar B into juxtapo-
sition with the stop 10 of the forward arm,
and of course each of the other arms, while
the bar B’lies within the proper recess of the
rear operating-arm and of the other arms.

It will be evident from the foregoing that I
employ a series of blocking-bars, each bhar of
whichisoperativeindependentlyof the others,
and that each bar of such series has a block-
ing surface or portion for each of the operat-
ing-arms of the machine. In connection with
these I also employ, as will be apparent by
reference to the drawings, a plarality of
blocking-bar actuators having means where-
by they are operated, one by each of the op-
perating-arms, respectively, each actuator
codperative with its respective coacting sur-
face of the blocking-bars in the manner be-
fore described.

For the purpose of feeding the earriage on
each actuation of a key-lever a distance cor-
responding to the width of the letter earried
by the type-arm operative by such key-lever
I have illustrated herein a feed mechanism
having a short feed movement which is con-
trolled by each one of a series of the operat-
ing -arms and a long feed movement con-
trolled by each one of the remairning series
of said arms. In the present case I have

c8

shown a pair of differential feed devices in
operative relation with the carriage, prefer-
ably in the form of a pair of movable racks,
such as 20 and 22, respectively. (See Fig.
7.) The movable racks are represented
mounted on suitable studs secured to a fixed
rack, such as 21, which is illustrated herein
in rigid connection with a rack-frame, such
as R, which moves with the carriage longi-
tudinally in the manner hereinbefore de-
scribed. Each of the movable racks is illus-
trated in the present case having two or more
longitudinal slots, (designated, respectively,
by 20’ and 22',) through which pass a suit-
able series of studs, such as 21’ and 217,
fixed to the stationary rack 21. The racks
20 and 22 are movable longitudinally on their
respective studs and are normally held by
means of suitable springs with the right-hand
end walls of their slots in contact with the
studs, which permit and limit the movements
of the feed-racks. Suitable springs for hold-
ing the racks 20 and 22 in these positions are
represented at 23 and 23, respectively, each
secured at one end to the stationaryrack and
at the other end to its respective movable
rack.

It will be noticed that all of the slots 20’
are of the same length, while all of the slots
22/, although also equal in length, are longer
than the slots 20', and hence it will be appar-
ent that the movable rack 22 is adapted to
feed the carriage a greater distance than the
rack 20. In the present case the rack 20 is
illustrated baving its <lots of a length suit-
able for feeding the carriage a distance cor-
responding to the length of two of the teeth
of the rack, (it being understood that the
teeth of all the racks are of the same size and
disposed in like positions,) while the rack 22
is capable of feeding the carriage a distance
corresponding to three such teeth. It is of
course obvious that the spacing herein de-
scribed need not necessarily be employed, as
one of the racks might be adapted to feed
the carriage twice as far as the other or any
other distance within limits; but I prefer to
employ the respective feeds specified in or-
der to insure regularity in the spacing of the
letters of aline. The usual adjusting-screws
are shown at 24 and 24’ for regulating the
positions of the movable racks with respect
to the feed-pawl.

In the present case the movement of the
carriage is represented normally checked by
the engagement of a feed pawl or dog, such
as 25, with the teeth of the fixed rack 21, the
feed of the carriage being effected by carry-
ing this pawl laterally into engagement with
the teeth of one of the other of the movable
racks.

Inbothof the embodiments of my invention
herein represented the feeding is illustrated
as accomplished by suitable connections from
the rock-shafts 12 and 12. Rock arms or

levers are shown at 26 and 26’ fixed to said
rock-shafts and operating, by means of con-
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necting-rods, sueh as 27 and 27, a pairof rock-
arms 28 and 28" in fixed engagement with cor-
responding sleeves, such as 29 and 29, These
sleeves are illustrated (see Fig. 3) mounted
for ogeillation upon a rod ov bhdib 50, which
passcs ab its outer ends through said slecy es,
and is held in place by suitable stop-pins 30'.
The slecves are journaled in the present in-
stance in brackets 3’, extending rearwardly
from the top plate 3, and are represented as
having sceured thereto, respectively, pawl-
opemting arms 31 and 51'. These pawl-op-

erating arms are illustrated in the drawings
(se(, Fig. 4) normally standing clear of the
pawl and sloping in opposite directions from
theaxis of the shaft 30, so that they will have a
partially idle movement before coming into
contact with the arms of the pawl-frame.
lhe pawl 25 is prefer rably of the “pass-by”

type, being shown herein pivotally connected

to a rocking frame and normally held up in
working position by a light spring in a well-
known manner. Therocking frame is lOplO-
sented (see Fig.8) comprising ashortsleevo 3 32,
preferably journaled on the rod 30 between
and in contact with the inner ends of the long
sleeves 20 and 29, an upright or pawl carricy
33, extending from the slee\'e 32, and a pair
of arms, sueclt as 33" and 33 ,e\Lendluw inop-
posite dir ectionsfrom the pawl-carvier 33 and
in position to be engaged by the pawl-operat-
ing arms.

On the depression of an operating-arm it
will be seen that the corresponding rock-shaft
12 or 12" will be oscillated, and thercunon the
dog 25 will be earried either to the position
shown in Fig. 5 or to that illustrated in Fig.
6, 1t being understood that the pawl and its
{rame are normally held in the central posi-
tion, as by means of springs 34.  If the
is carried o the position shown in Itig. 5, the
carriage will move forward, immediately on
the disengagement of the pawl from the tecth
ol the fixed rack, a distance corresponding to
the length of w0 teeth, and on the return of
the p(ml to its central position the rack 20
will be carried hack to thie position shown in
Fig. 7. In a similar manncr the carriage is
fed a distance corresponding to the length of
three teeth of the rack by the oscillation of
the roclk-shaft 12/,

It should De here noted that all of those
characters of the keyboard which take up but
a slight longitudinal portion of a line are
adapted to operate the rock-shalt 12, while
these characters which require a wide spacing
are adapted to operate the rocl-shalt 12/,
After being actuated each of these vock-
shalts is returned to its normal position, pref-
erably by means of a suitable spring, such
as 35.

In Figs. 15 and 14 Lhave illustrated a modi-
fication of my invention in which the block-
ing-member actuators are not carried directly
on the operating-arms of the machine, but
are mounted separately from such arms and
in operative relation therewith, these actu-

i 573,619

ators being showu as having means whereby
they are operated from the operating-arms,
In eaclh of these figures two cross-bars are
shown at 14" and llc”, journaled on opposite
sides of the machine, so as to forin rocking
or oscillating frames, the former bar h(nm“
an O.\LOHde arm or lever, such as 36, for
cooperation with and actuating, as by means
of a pin-and-slot connection, a roek-arm,
which is illustrated at 37, secured to the
rock-shaft 12. The cross-bar 14" is repre-
sented having a corresponding arm 36" at the

‘opposite side of the machine for codperating

ot

with a rock-arm 37’ similar to the roelk-arm
37. One of these cross-bavs is operative by
each one of a portion of the operating-arms
or key-levers of the machine, while the other

is adapted to be actuated by each one of the
remainderofsaidoperating-arms, those opor-
ating-arms which operate type-arms control-
ling narrow characters Dbeing represented
having pins, such as 38, for actuating the
cross-bar 14" on the depression of such re-

spective operating-arms, while the operating-
arms which control tho type-arms of mnlc
characters arc shown carrying pins, such as
38", for actuating the bar 147, It will be ap-
pavent that cach of these bhars has substan-
tially the same function as the universal bar
ordinarily employed in type-writing machiues
of this class, but that, in this case, two bhars

Fare employed, each one of which iscontrolled
i by only a portion of the operating-arms.

As the bars 14" and 147 constitute in these
views the blocking-bar actuators and codper-
ate, respectively, with the pins 35 and 35,
wlhereby they are operated from the key-
levers, it is obvious that the clearance-re-

i cesses 187 (see Iig.138) should be considerably
pawl

lavgor than the corresponding reeesses illus-
tratedin Fig. 8, for example. Theactuating-
face 14 should not of course be employed
when the actuating-hars 14" and 14" ave used,

Ilaving thus deseribed my invention, what
I claim is—

The combination with a plurality of op-
erating devices and a blocking deviee which,
when ‘Lctutmul Dy one of bclld operating de-
viees, serves to block and prevent the move-
ment of all the other operating deviees; a
feed -motion; and means actuated by the
blocking device and serving to operate said

| fced motion.

The combination with a plurality of op-
emunn devices, of a plurality of bludunu
dc\*lccb any onc of which, when actuated 1)\
one of sud operating dumes serves to bloek
and prevent the movement of all the other
operating devices; and a differential feed-
motion operated by said bloeking devices.

3. The combination with a 1)111&1111'» ol op-
emtmn devices, of a plurality of blocking
devicos, any one of whieh, when actuated by
one of said operating devices, serves to block
and prevent the movement of all the other
operating deviees; and a feed device oper-
ated by said blocking devices.

So
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4. The combination with a normally clear
blocking operating-arm, and with a series of

_operating-arms also normally clear, of a se-

ries of blocking members, each having block-
ing-surfaces, one for each of said series of
arms, respectively; a blocking - member ac-
tuator operated by said blocking operating-
arm, and located to carry said blocking-sur-
faces into position to block the movements
of their respective non-operated arms; a feed-
motion operated by said blocking members;
and means connecting the blocking members
and feed-motion.

5. The combination with a plurality of nor-
mally elear operating-arms disposed side by
side; of a rock-shaft disposed transversely
of said arms; a blocking member having a
series of blocking-surfaces, one for each of
said arms, secured tosaid rock-shaft; ablock-
ing-member actuator having means whereby
it is operated by one of said arms, and said
actuator located relatively to the operating-
arms to oscillate its own blocking-surface to
a position elear of its arm, and to oscillate the
other blocking-surfaces into position to block
the movements of their respective non-oper-
ated arms; and a feed-motion operated by
said blocking members. '

6. The combination with a plurality of nor-
mally clear operating-arms disposed side by
side, and having a series of registering re-
cesses, one for each of said arms, respectively,
of a blocking memberhaving aseries of block-
ing-surfaces, one for each of said arms, re-
spectively, and disposed transversely of said
arms, and connected for movementin unison;
a plurality of alined stops carried by said
arms, one for each of said arms, respectively;
a Dblocking=member actuator having means
whereby itis operated by one of said arms, and
said actuator located relatively to the other
operating-arms to carry its own blocking-sur-
face into the recessof itsarm, and to carry the
other blocking-surfaces into juxtaposition
with the respective stops of the non-operated
arms to block the movements of said non-
operated arms; and a feed-motion operated
by said blocking members.

7. The combination with a plurality of nor-
mally clear operating-arms disposed side by
side, of a plurality of rock-shafts disposed
transversely to said arms; a blocking mem-
ber secured to each of said rock-shafts, and
having a blocking-surface for each of said
arms; a plurality of blocking-member actua-
tors having means whereby they are operated,
one by each of said arms, respectively, and
each of said actuators cobperative with a se-
ries of said blocking-surfaces, respectively,
and each of said actuators located relatively
to the non-operated arms of its respective se-
ries of arms to oscillate its own blocking-sur-
tace clear of its operating-arm, and to oscil-
late the other blocking-surfaces into position
to Dblock the movements of their respective
non-operated arms; and a differential feed-
motion operated by the blocking members,

<t

8. The combination with a plurality of nor-
mally elear operating-arms, each constitut-
ing, when operated, a blocking operating-
arm for the corresponding series of non-oper-
ated arms, of a plurality of independently-
operative blocking members; a plurality of
blocking-member actuators; a reciprocatory
carriage; rack mechanism secured to the car-
riage for actuating the same, and having a
short feed movement operated by one of the
blocking members, and also having a long
feed movement operated by the other block-
ing member.

9. The combination with a feed-carriage,
of a fixed rack and two movable racks; a
swinging feed-dog; a shaft on which said dog
is mounted; sleeves, each provided with an
arm, for swinging said feed-dog; and devices
for actuating said sleeves.

10. The combination with a feed-carriage,
of differential feed devices in operative rela-
tion therewith; a series of operating-arms;
two movable blocking members, one for each
series of operating-arms; and means actuated
by said blocking members for controlling the
motion of the differential feed device.

11. The combination with a feed-carriage
and racks carried thereby, one of said racks
being movable with relation to the other, of
amovably-mounted feed-pawl; a rock-arm; a
connecting-rod; a sleeve carrying a pawl-op-
erating arm; and means for actuating the
rock-arm.

12. The combination with a feed-carriage,
of a fixed rack; movable racks connected to
said fixed rack; a feed-pawl of the pass-by
type; & rocking frame to which said pawl is
pivoted;rockingsleeves,each carrying a pawl-
operating arm; and means for actuating said
sleeve.

13. The combination with a feed-carriage,
of a fixed rack; movable racks connected
thereto; a pivoted feed-pawl; rocking sleeves,
each carrying a pawl-operating arm; rock-
shaftsequipped with means foractuatingsaid
sleeves; and two series of operating-arms for
actuating said rock-shafts.

14. Thecombination of ablocking member;
a swinging frame connected with said block-
ing member; and a series of opérating-arms,
any one of which may be brought into direct
contact with said swinging frame.

15. The combination with a series of oper-
ating-arms, of arocking frame having a cross-
bar extending beneath all of said arms; and
a blocking member actuated by said rocking
frame on the depression of an operating-arm.

16. The combination with a series of oper-
ating-arms, of a pivoted framehaving a cross-
bar extending beneath said arms; a blocking
member; and a pin-and-slot connection be-
tween said blocking member and said frame.

17. The combination with a reciprocatory
carriage; of a fixed rack secured to the car-
riage; a pair of movable racks also secured
to the carriage, one at each side of the fixed
rack,and having differential feed movements;
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a leed-dog normally in engagement with said
fixed rack; and a pair of key-operated actu-
atorsadapted, respectively, foractuating said
feed-dog into engagement with said movable
racks, respectively, to thereby feed the car-
riage differential distances.

18. The combination with a veciprocatory
carriage; of a feed-rack secured to the car-
riage; a pair of movable racks also secured
to the carriage, onc at cach side of the fixed
rack,and having differential feed movements;
a feed-dog normally in engagement with said
fixed rack; and a pair of oscillatory key-op-
crated actuators adapted, vespectively, for
actuating said feed-dog into engagement with
said movable racks, respectively, to thereby
feed the carviage differential distances.

19. The combination with a pair of nor-
mally clear operating-arms, each constituting
when operated a blocking operating-arm for
the non-operated arm; of apairof independ-
ently - operative blocking members; feed
mechanisim having a short feed movement
operated by one of said blocking members and
also having a long feed movement operated
by the other blocking member; and a driven
member operative by said feed mechanism,

20. The combination with a plurality of
normally clear operating-arms, cach consti-

tuling when operated a blocking operating-
arm Tor the corresponding sevies of non-oper-
ated arms; of a plurality of independently-
operative blocking members; a plurality of
blocking-member actuators; a reciprocatory
carriage; rack mechanism secured to the ear-
riage for actuating the same, and having a
short feed movement opevated by ecach one
of a portion of the operating-arms and hav-
ing also a long feed movement operated by
each one of the remaining operating-arms;
and operating devices connecting said block-
ing members and said rack mechanism.

21. The combination with a plurality of
normally clear operating-arms, cach consti-
tuting, when operated, a blocking operating-
arm for the corresponding series of non-oper-
ated arms; of two independently-operalive
blocking - bars; feed mechanism having a
short feed movement controlled by one of

sald blocking-bars, and also having a long

feed movement controlled by the other of said
blocking-bars; and a rveciprocatory carriage
operative by said feed mechanism.
FRANCIS I RICITARDS.
Witnesses:
FRreD. J. Do,
BexTON N. PARKER.
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