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Go C/(, tufton, it inclf conce77. 
Be it known that I, FRANCIS H. RICHARDS, 

a citizen of the United States, residing at Hart 
ford, in the county of Hartford and State of 

5 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 

IO mechanism--a type-Writer or similar mal 
chine-and more especially to an interlock 
ing mechanism by means of which all the 
other operating-keys are locked against move 
ment on the actuation of any one thereof. 

15. 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, 

2O 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 

25 vidual character may be governed directly 
by its proper key. I find it advantageous to 
divide the characters usually employed in a 
type-writer having capital and small letters 
into groups, one of which groups is composed 

3o of characters requiring the 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 

35 ters of a line. 
In the drawings accompanying and form 

ing part of this application, Figure lis a plan 
view of a type-Writer embodying my present 
invention, Some of the upper parts of the ma 

4p chine being removed to more clearly illus 
trate the construction. Fig. 2 is a side ele 
ration of the same, partly in section, looking 
from the left hand in Fig. 1. Fig. 3 is a sec 
tional rear elevation of the same. Fig. 4 is a 

45 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 

So the carriage. Fig. 6 is a similar view with 
the parts in position for imparting a long 
feed movement to the carriage. Fig. 7 is a 

sectional plan view of the racks on an en 
larged scale. Figs. S to 10, inclusive, are de 
tail sectional side elevations of a pair of op 
erating-arms or key-levers and the blocking 
devices coöperative there with and illustrate 
the normal and two successive operative po 
sitions of one of such arms or key-levers. 
Fig. 11 is a view sinnilar to Fig. 10, showing 
the other of said arms or key-levers in its ex 
treme operated position. Fig. 12 is a view of 
a modification of the blocking 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 herein before 
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 mech 
anisms herein described 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 Ol' basket 
frame, such as 3. The usual platen and car 
riage ordinarily supported upon this top plate 
are designated, respectively, by P and C. In 
a manner Well known in the art a suitable 
lack 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 
translmitted to the carriage C by means of the 
usual driving-spring S and connections with 
such carriage for actuating the same, all of 
which are well known in the alt. 
The operating-arms by means of which 

the type-arms (shown in dotted lines, Fig. 2) 
are actuated are illustrated herein at L, full 
crumed upon a l'od 5 and having suitable 
Springs, such as {i, fol' returning the arms to 
their normal positions after being operated 
by the depression of the proper keys Is 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 L is so formed 
als to colnstitute, in the present case, a block 
ing-operating arm for each of the other arms 
of the machine, and in the preferred construc 
tion illustrated herein each arm is provided 
With a pair of stop-faces (one of which is illus 
trated at 10) and is adapted to lie over the up 
per edge of a blocking-bar 3 when said bar is 
operated, while the other (shown at 10) is so 
positioned as to be opposed in a similar man 
her to the upper edge of a blocking member, 
shown as a bar 3', Whe said last-mentioned 
loar is actuated. 
The blocking-bar's B and 3' are illustrated 

herein fixedly secured to corresponding rock 
shafts li2 and 12", which are shown journaled 
at their ends in the opposite side frames 2 and 
2 in parallelism with each other, the blocking 
ball's being represented extending trans 
versely of the operating-arms and entirely 
across the machine, so that cach one controls 
all of the key-level's. Moreover, the stop 
faces 10 of one series of levers are preferably 
alined with one another, and the stop-faces 
10' are shown similarly a lined, each series of 
stop-faces being represented disposed paral 
lel to the blocking edge of its respective block ing-bai'. 
As it is obvious that it is necessary to 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 
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opposite each one of the blocking-bal's Bill (l 
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 coöperative devices. 

In the construction illustrated in Figs. S to 
11, inclusive, each of the operating-arms has 
a clearance space or recess, such as illustrated 
at 13, of sufficient length to prevent opera 
tion of the adjacent blocking-bar on the cle 
scent of such arm, and also of Sufficient height 
to permit the arm to descend to the limit of its 
downward movement without being stopped 
by said blocking-bar. In these views each of 
the operating-arms also has a clearance space 
or recess, such as 13', of sufficient height to 
receive the corresponding blocking-bal' when 
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 
the operating-arm. It will be noticed that this 
actuator is shown in these views as in the lla 
ture of an operating-face, against which the 
blocking-bar normally abuts, and by which 
such bar is freely actuated without binding or 
undue fiction of the parts. The stop-faces 
10 and 10' are preferably defined by arcs 
struck from the centers of movement of the 
respective rock-shafts 12 and 12' in order that 
these faces on the non-operated a 'lus may be 
most nearly adjacent to the edges of the block 
ing-bars at all points in the oscillation thereof. 
Moreover, the recesses 13 of each series pref 
erally register with one another, while the 
clearance-spaces 13' of each series are also 
preferably registering recesses. 
Each of the blocking-bars shown in this 

application 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. It is obvious, 
however, that each of the blocking-bar's may 
be composed of a series of individual nem 
bers constituting a comb, if deemed desirable, 
as shown at 13* in Fig. 12. As these blocking 
surfaces are simultaneously operative they 
are adapted to come simultaneously into jux 
taposition with the corresponding line of stops 
on the non-operated alms when the blocking 
operating arm corresponding to such non-op 
erated arms is depressed. It will be noticed 
that in the present case I have illustrated 
two blocking-bars, which, therefore, consti 
tute two independently-operative series of 
simultaneously-operative blocking-surfaces: 
but it is obvious that I may make use of any 
desired number of such series. 
In the embodiment of the invention shown 

the key-levers are in two series, each Series 
consisting of the alternate levels. One se 
ries actuates the blocking-bar Band the other 
the bar B'. The position of the clearance 
spaces 13 and 13" is reversed in one series as 
compared to their positions in the other series. 
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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 Figs. S to 11, inclusive. In Fig. 8 two op 
erating-arms, corresponding, respectively, to 
each of the blocking-bars, are shown side by 
side in 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, so as to 
prevent the actuation of the same. At this 
time, although the for Ward 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 now lies, 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 Fig. 10 the forward 
arm is represented in its extreme downward 
position, the edge of the blocking-bar 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 to the upper 
Walls of their respective clearance - spaces. 
In Fig.11 the rear operating-arm is shown hav 
ing carried the blocking-bar IB into juxtapo 
sition with the stop 10 of the forward arm, 
and of coulse each of the other arms, while 
the bar B' lies within the proper recess of the 
lear Operating-arm and of the other arms. 

It will be evident from the foregoing that I 
employ a series of blocking-bars, each bar of 
which is operative independently of 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 plurality of 
blocking-bar actuators having means where 
by they are operated, one by each of the op 
perating-arms, respectively, each actuator 
coöperative with its respective coacting sur 
face of the blocking-bars in the manner be 
fore described. 
For the purpose of feeding the carriage on 

each actuation of a key-lever a distance cor 
responding to the width of the letter carried 
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 remaining series 
of Said arms. In the present case I have 

3 

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 21", 
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 stationary rack 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 having its slots 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 a line. 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. 
In both of 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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lecting-l'ods, such as 27 and 27', a pair of rock 
arms 2S and 2S in fixed engagement with cor 
responding sleeves, such as 29 and 29. These 
sleeves are illustrated (see Fig. 3) mounted 
for oscillation upon a rod or shaft 30, which 
passes at its outer ends through said sleeves, 
and is held in place by Suitable stop-pins 30'. 
The sleeves are journaled in the present ill 
stance in brackets 3', extending rearwaldly 
from the top plate 3, and are represented as 
laving secured theireto, respectively, pawl 
operating arms 31 and 31. These pawl-op 
erating arms are illustrated in the drawings 
(see Fig. 4) normally standing clear of the 
pawl and sloping in opposite directions from 
the axis of the shaft, 30, so that they will have a 
partially idle lovement before coming into 
contact with the arms of the pawl-frame. 
The pawl 25 is preferably 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 
lknown manner. The rocking frame is repre 
sented (see Fig. 3) comprising a short sleeve 32, 
preferably journaled on the rod 30 between 
and in contact with the inner ends of the long 
sleeves 29 and 29', an upright or pawl carriel 
33, extending from the sleeve 32, and a pair 
of arms, such as 33' and 33", extendling in op 
posite directions from the pawl-carrier 33 and 
in position to be engaged by the pawl-operat 
ing arills. 
On the depression of an ope'a ting-al'in it, 

Will be seen that the corresponding rock-shaft, 
12 o' 12" will be oscillated, and thereupon the 
dog 25 will be carried either to the position 
shown in Fig. 5 or to that illustrated in Fig 
(3, it being understood that the pawl and its 
frame are normally held in the central posi 
tion, as by means of Springs 34. If the pawl 
is carried to the position shown in Fig. 5, the 
carriage will move forward, immediately on 
the disengagement of the pawl from the teeth 
of the fixed rack, a distance corresponding to 
the length of two teeth, and on the return of 
the pawl to its central position the rack 20 
will be callied back to the position shown in 
Fig. 7. In a similar manner the cal'riage is 
fed a distance corresponding to the length of 
three teeth of the rack by the oscillation of 
the rock-shaft 12'. 

It should be 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-shaft 12, while 
those characters which require a widle spacing 
are adapted to Operate the l'Ock-shaft 12'. 
After being actuated each of these rock 
shafts is returned to its normal position, pref 
erably by means of a suitable spring, such 
as 35. 

In Figs. 13 and 1-1. I have illustrated a modi 
fication of my invention in which the block 
ing-member actuators are not carried directly 
on the Opelating-alms of the machine, but 
are mounted Separately frol). Such arms and 
in operative relation there with, these actu 
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atol's being shown as laying means whei'; by 
they are operated from the Operating-arms. 
In each of these figures two cross-bit 1's are 
shown at 14 and 14, journaled oil opposite 
sides of the machine, so as to for in l'Ocking 
or oscillating frames, the follmei' ball' having 
an extended arim or level', Stlch as 33, for 
coöperation. With alld actuating, as by leans 
of a pin -and-slot connection, a l'ock - a 'lil, 
which is illustrated at 37, Secured to the 
rock-shaft, 12. The ci'oss-bar 14" is repre 
sented having a corresponding arm 36' at tile 
opposite side of the machine fol' Cope'a ting 
with a lock-arm 37, similar to the 'ock-il'il 
37. One of these cross-bai's is operative ly 
each one of a portion of the Operating-arms 
or key-level's of the machine, while the other 
is adapted to be actuated by each Oile of the 
remainder of said operating-arms, those Oct'- 
ating-arms which operate type-ai'ins control 
ling narrow character's being l'epresented 
having pins, such as 38, fol' actilating the 
cross-bar I 1 on the depression of such re 
spective operating-al'ins, While the operating 
arms which control the type-alins Of Wile 
characters are shown cal'rying pins, such as 
3S, for actuating the ba'l-E'. It will be al 
parent that each of these bai's has sistian 
tially the same function as the universall i): ' 
ordinarily employed in type-writing inachines 
of this class, but that, ill this case, two bai's 
are employed, each one of which is controlled 
by only a portion of th() (ociatiing-a’ills, 
As the bal's 14 and 11." Coilst it to in those 
iews the blocking-bar actillator's all coöper 

ate, respectively, with the pins 3S and 3S, 
whereby they are operatcd from the key 
level's, 
cesses 13' (see Fig. 13) should be considerably 
larger than the corresponding recesses illus 
trated in Fig. S, for exallple. The actililting 
face 14 should not of course be employed 
when the actuating-bars 1-4" and 14" are used. 
laving thus described my invention, what 

I claim is 
1. The compilation. With a plurality of Op 

erating devices and a blocking dic Vice which, 
When actuated by one of said opei'a ting (le 
vices, serves to block and prevent the move:- 
lment of all the other operating devices; a 
feed - motion; and means actuated by the 
blocking device and serving to operate said 
feed-lmotion. 

2. The combination. With a plurality of op 
erating devices, of a plurality of blocking 
devices, any one of which, when actuated by 
One of said operating devices, selves to block 
and prevent, the movement of all the other 
operating devices; and a differential feed 
motion operated by said blocking devices. 

3. The combination with a plulality of op 
erating devices, of a plurality of blocking 
devices, any one of which, when actuated by 
One of Said operating devices, Sei' Ves to block 
and prevent the movement of all the other 
Operating devices; and a feed clevice ope'- 
ated by said blocking devices. 

it is obvious that the clea'all (e-re:- 
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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 clear 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 to said rock-shaft; a block 
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 clear 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 member having a series of block 
ing-surfaces, one for each of said arms, re 
spectively, and disposed transversely of said 
arms, and connected for movement in unison; 
a plurality of alined stops carried by said 
alms, One for each of Said arms, respectively; 
a blocking-member actuator having means 
whereby it is operated by one of said arms, and 
said actuator located relatively to the other 
Operating-alms to carry its own blocking-sur 
face into the recess of its arm, 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 
bel. 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 coöperative with a se 
lies 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 
face clear of its operating-arm, and to oscil 
late the other blocking-surfaces into position 
to block the movements of their respective 
non-operated arms; and a differential feed 
motion operated by the blocking members. 

5 

S. The combination with a plurality of nor 
mally clear 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 actuatol's; 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 there with; 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. 

ll. The combination with a feed-carriage 
and racks carried thereby, one of said racks 
being movable with relation to the other, of 
a movably-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; a rocking frame to which said pawl is 
pivoted; rocking sleeves, 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 
shafts equipped with means for actuating said 
sleeves; and two series of operating-arms for 
actuating said rock-shafts. 

14. The combination of a blocking member; 
a swinging frame connected with said block 
ing member; and a series of operating-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 a rocking 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 
atting-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 ?eed-dog normally ill engagement with said 
fixed rack; and a pair of key-operated actu 
atol's adapted, respectively, fol' actuating Said 
feed-dog into engagement with said movable 
racks, respectively, to thereby feed the car 
riage differential distances. 

18. The combination with a reciprocatory 
carriage; of a feed-rack secured to the car 
riage; a pair of movable racks also secured 
to the carriage, one at each side of the fixed 
lack, and having differential feed movements; 
a feed-dog normally in engagement with said 
fixed rack; and a pair of oscillatory key-op 
erated actuatol's adapted, respectively, for 
actuating said feed-dog into engagement with 
said movable racks, respectively, to thereby 
feed the carriage 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 a pair of independ 
cntly - operative blocking members; feed 
mechanism 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, each consti 
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tuting Whell operated a blocking Operating 
arm for the corresponding series of non-open'- 
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 each one 
of a portion of the operating-arms and hil V 
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 cleal operating-alms, each consti 
tuting, when operated, a blocking operating 
arm for the corresponding series of lnon-ope I'- 
ated arms; of two independently-operative 
blocking - bars; feed mechanism having a 
short feed movement controlled by one of 
Said blocking-bars, and also having a long 
feed movement controlled by the other of Sai 
blocking-bars; and a reciprocatory carriage 
operative by said feed mechanism. 

IFRANCIS II. IRC II AERI)S. 
Witnesses: 

FRED. J. DOLE, 
3ENTON N. PARKEJR. 

  


