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This invention relates to reciprocatory 
printing machines and more particularly to 
a printing head reciprocator to be used in 
conjunction with accounting machines or the 

- - - - - the motion with as little shock to the parts as like - lifa. is 
Many tabulating machines in commercial 

use are equipped with a printing attachment 
which includes type bars, having type uni 
formly spaced thereon, and reciprocable to 
bring the different type into printing posi 
tion. It is desirable that the type bars have 
a uniform motion throughout their type se 
lecting stroke and this has been very difficult 
of attainment when straight type bars are 

is used. The type bars are driven from a ro 
tary shaft through the intermediary of 
either arms and links or cams. The difficulty 
of obtaining uniform rectilinear motion 
from the link construction without introduc 

zo ing unduly complicated operating connec 
tions is obvious. Theoretically the cam 
drives may provide the desired uniform mo 
tion but practically the accurate machining 
of the cams for this purpose presents a serious 

25 construction problem. Furthermore, when 
box cams are used there is always more or 
less tendency for the parts to bind, thus en 
tailing further designing and machining 
problems to avoid excessive wear on the op 

30 erating parts. w 
According to the present invention a sim 

pler form of type bar drive is contemplated 
in which the motion of the type bars through 
out the type selecting portion of their stroke 
is made absolutely uniform without the ac s SS 

curate machining of parts which has hereto 
fore been necessary. This is accomplished 
by the use of a rack and pinion drive for the 

40 ated from the rotating drive shaft. Owing 
to the reciprocatory movement of the type 
bars, however, provision should be made for 
removing the shocks due to the reversals of 
direction of movement of the bars from the 
rack and pinion as otherwise a rapid deteri 
oration of the gear teeth would result. This 
is taken care of by providing the rack and 
pinion drive only for the intermediate por 
tions of the stroke, when the type are actu 
ally passing printing position, and provid 

4 i 

form speed until all types have passed print 

bars in which case the pinion may be oper 

ing separate cam drives for the end or re 
Versing portions of the stroke. As these end 
portions of the stroke do not require uniform 
motion the cams may be designed to reverse 

55. may be. - 
The invention further contemplates the 

elimination of springs for operating the type 
bar's either in their advancing or restoring 
movements. The restoring movement is like 
wise effected in the preferred embodiment by 
a rack and pinion drive which preferably is 
independent of the advancing rack and pin 
ion and designed to provide for a quick return 
motion. It is obvious, however, that uniform is motion during the restoring portion of the 
stroke is not essential and the bars could be: 
driven during this portion of the stroke by 
cams, linkage or even springs and the prin 
cipal advantages of the invention, in regard 
to uniform operating movement during the 

60 
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type Selecting stroke, still realized. 
The general scheme of operation of the 

preferred embodiment of the invention may 
be briefly summarized. The type bars are 
started in advance direction with gradually 
increasing speed by a cam drive. When 
normal speed for the advance, stroke is at 
tained the drive is assumed by a rack and pin 
ion device which maintains the normal uni 
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ing position. After this the drive is assumed 
by a second cam drive which reduces the speed 
gradually to zero, reverses the direction of 
movement of the bars and gradually in 
creases their speed in the reverse direction. 
When normal high restoring speed is reached 
the drive is assumed by a second rack and 
pinion drive which operates, until towards 
the end of the reversing stroke when the drive 
is again taken up by the first cam drive to 
again reverse the motion. . . . . . . . . 
The principal object of the invention is to 

provide a reciprocatory drive for a printing 
mechanism in which a uniform motion is ob. 

85 
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95 
tained during the type selecting stroke and 
to provide improved and simplified construc 
tion and operation of parts for this result. If 
Another object of the invention is to pro 

vide for a rack and pinion drive for recipro- 100 



ity 
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catory type carrying mechanism and to pro 
vide for removing the shocks due to reversal 
of movement from the rack and pinion drive. 

Still another object of the invention is to 
provide a combined cam and rack and pinion 
drive for a reciprocatory printing mechanism 
with a view to obtaining uniform motion dur 
ing the type selecting portion of the stroke 
and to eliminate shocks to the drive mecha 
nism during reversals of movement of the 
printing mechanisms. 

Still another object of the invention is to 
provide for eliminating operating Springs in 
a reciprocatory printing mechanism. 

Further objects and advantages will be 
more fully set forth in the accompanying 
specification and claims and shown in the 
drawings, in which 
Fig.1 is a front elevational view of the 

printing head reciprocator. m 
Fig. 2 is a sectional side elevation of same. 
Fig. 3 is a detail of the hammer actuating 

mechanism. 
Fig. 4 is a detail showing a connection be 

tween the type carriers and the reciprocating 
cross head. 

Fig. 5 is an enlarged detail of the mecha 
nism shown in Fig. 2. 

4. 

5. 

Fig. 6 is a diagram illustrating the oper 
ation of the printing head. 

Figs. 7, 8 and 9 are similar detail views 
showing the operation of the parts in differ 
ent positions, and . 

Fig. 10 is a section taken on line 10-10 of 
": Fig. 9. 

Referring to Fig.1, the device comprises a 
main printing shaft 10 carrying pairs of 
eams 11 and I2 fixed thereto at each side of 
the machine, a cross head 13 mounted for 

is vertical movement on rods 14, a plurality of 
type bars 15 and other suitable mechanism 
which will be presently described. A gear 
16a rigidly mounted on the shaft 10 meshes 
with a gear (not shown). On a tabulating 
machine which rotates the shaft 10 One com 
plete revolution for each printing cycle. 
At the beginning of the cycle, as shown in 

Fig. 7, cam followers 16 mounted on the up 
per end of the arcuate arms 17 fixed at their 
lower ends to a cross piece 18 and at their op 
posite ends to the cross head 13 begin to co 
act with portions 11a of cams 11. As the 
cams 11 continue to rotate - clockwise, calm 
portions 11a, coacting with followers 16, 

', cause the cross head 13 to be raised with grad 
ually accelerated speed as indicated in Fig. 
6. At a predetermined point in the cycle of 
the machine, the cam followers 16 will leave 
their coacting cams 11 at which time mutil 

: lated gears 19 also fixed on the shaft 10 will 
engage the teeth on the racks 20 which are 
connected at their upper ends to the CrOSS 
head 13 and at their lower ends to the CrOSS 
piece 18. At this point the racks 20 will have 
attained a linear speed which corresponds to 
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the peripheral speed of the gears 19 above re 
ferred to. During the time that the gears 19 
engage the teeth on the racks 20 the cross 
head 13 and the type bars 15 will be moved 
upwardly at a constant speed as indicated 
in Fig. 6, so that the type pass a given point 
synchronously with the passage of a corre 
sponding index point on the tabulating card 
through the usual card reading or analyzing 
device. The means for arresting the move 
ment of the type bars 15 at any desired de 
nomination when a circuit is set up through 
a perforation in a card at an index point 
showing the denomination desired, will be 
presently described. 
As the mutilated gears 19 become disen 

gaged with the teeth on the racks 20 (Fig. 9) 
cam followers 21 mounted on the lower ends 
of the arcuate arms 17 will engage portions 
12a of their coacting cams 12 fixed on the 
shaft 10. The engagement of these cam fol 
lowers with cam portions 12a will decelerate. 
the upward movement of the cross head 13 
to Zero velocity. As cam 12 continues to ro 
tate, the cam follower. 21 coacts with the 
portion 22 of the cam 12 designed to impart 
a dwell to the type bars, at which time print 
ing hammers 22a (Figs. 2 and 5) will strike 
against the type standing in printing posi 
tion to print the characters represented by 
the type. During this printing operation the 
shaft 10 will continue to rotate. After the 
cam followers 21 have passed the dwell por 
tion 22 on the cams 12, these portions 12b 
of cams cause the cross head 13 to gradually 
descend beginning at a low speed and rapid 
ly accelerating until the speed of the de 
scending cross head 13 and the arcuate arms 
17 is the same as the speed of the arms 23 
rigidly fixed on the shaft 10 (Figs. 7, 8 and 
9). The arms 23 are provided with gear 
teeth 24 at one end which engages a tooth 25 
on the arcuate arms 17 on the downward 
stroke of the cross head. The engagement 
of the arms 23 with the arcuate arms 17 takes 
place just before the cams 12 release their cam 
followers 21 after which the arms 23 con 
tinue to move the cross head downwardly 
as indicated in Fig. 6. As teeth 24 and 25 dis 
engage, cam followers 16 engage portions 11b 
of cam 11 designed to slowly decelerate the 
downward movement of the cross head, until 
the parts reach the positions shown in Fig. 
7 where the cross head has reached its lower 
most position at which time, the cycle is 
ready to be repeated upon continued turning 
of the shaft 10... . . 
Thus in one cycle of the shaft 10 the cross 

head 13 is started from a position of rest, ac 
clerated upwards to normal speed, which 
speed is maintained uniform during the time 
type is passing the printing platen. The 
cross head 13 then dwells for a moment hold 
ing the type in printing position while print 
ing is effected and very quickly returns to 
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rise in unison with the cross head 13. 

1,880,785. 
its initial position with substantially no 
shock or noise. Fig.6 shows clearly the mo 
tion diagram of the cross head. . From this 
diagram it will be noted in reading from the 
left that the heavy line indicates the move 
ment of the cross head 13, the rise commenc 
ing on its zero position and increasing its 
speed through a gradual curve, then rises at 
a constant speed until near the upper limit 
of its movement when it decelerates and then 
dwells for a moment after which it com 
mences to descend, rapidly accelerating its 
speed and then descends through the greater 
part of its downward movement at a constant 
speed, then decelerates near its lower ex 
tremity to a zero velocity. . 

Reference will now be had to Figs. 2, 4 and 
5 wherein the operation of the type bars 15 
and their associated parts will be described. 
Rigidly fixed to the cross head 13 by means 
of screws 26 is a bar 27 which carries a cross 
rod 28 upon which are pivotally mounted at 
29 impositive locking pawls 30, it being un 
derstood that there is a pawl for each type 

p: bar 15. As will be noted in Fig. 4, the nose 
portion of each pawl 30 is urged by spring 
31a, to engage a notch 31 in the lower end of 
each type bar 15 so that when the cross head 
13 rises in the manner previously described, 
the pawls 30 will cause the type bars 15 to 

Each 
type bar 15 (Figs. 2 and 5) has a series of 
notches 32 thereon which coact with a pawl 33 
normally locked out of engagement with the 
notches 32 by means which will be presently 
described, it being understood that there is a 

40 
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pawl 33 for each type bar. The notches 32 
are so spaced that when a type bar 15 moves. 
upwardly in the manner described, as each 
type 33a is reaching its printing position a 
corresponding notch 32 on the type bar will 
be passing the latching pawl 33. If the latch 
ing pawl 33 is tripped during the upward 
movement of the type bar it will engage one 

5 of the notches 32 and prevent further rise 
of the bar, the impositive locking pawl 30 
slipping out of its notch 31 to prevent inter 
ference with further upward movement of 
the cross head 13. This stopping of the type 
bars holds one of its type 33a in printingpo 
sition opposite the platen 68a and the par 
ticular type selected depends on the time of 
tripping latch 33. In the present instance I 
prefer to so arrange the type elements 33a 
that the Zero type 34 is at the bottom of the 
type head of bar 15 and after skipping the 
position 35 the type elements 32 in the as 
cending order are from 1 to 9; the 9 being the 
uppermost type. 

a separate controlling system which depends 
for its operation on the printing of a signif 
icant figure to the right of it. The spacing 
shown is convenient for such a system but as 
it does not enter into the present invention it 

15. 

In automatic accounting 
machines the Zero type are usually called by 

notches. 32. 

3 

will not be further described. After print 
ing is effected in a manner to be explained 
later, the locking pawl 33 is withdrawn from 
engagement with the notch 32 in a manner 
also to be presently described. . . . . . . 
Upon the downward stroke of the cross 

head 13 the pawl 30 will slide downwardly 
along the type bar 15 until it engages the 
notch 31 (Figs. 2 and 4) at the bottom of the 
type bar whereupon it will carry the type bar 
downwardly with it and thus restore it to its 
initial position. Should the friction between 
the pawl 30 and the type bar 15 be sufficient 
to carry the type bar downwardly without the 
pawl 30 engaging in the notch 31, the type bar 
will descend until it strikes a shock absorb 
ing stop pin 36 (Fig. 4) slidably mounted in 
the frame of the device. This pin has a col 
lar 37 at its upper end against which a coil 
spring 38 rests; thus the collar is held against 
the frame of the device causing the pin 36 to 
be extended when in its normal position. 
Should the type bar 15 abut the surface of the 
pin 36, the spring 38 will be compressed 
slightly until its force of compression is sufi 
cient to overcome the friction between the 
pawl 30 and the ty 
would hold the type bar stationary permit 

pe bar 15 at which point it. 
() 

ting the pawl 30 to be slidably restored down 
Wardly to engage its respective notch 31. 9: 
The tripping of latch 33 to engage anotch 

32 in the type bar 15 is effected by means of a 
magnet 35a, which is energized by a circuit 
completed in any desired manner at a time 
depending on which type hammer is to be ac 
tuated for printing. Normally the pawl 33 
is locked in the position shown in Fig. 2 by 

100 

the latch 40. As will be noted the pawl 33 
and the latch 40 are pivotally mounted at 41 
and 42 to brackets 43 fixed to the device and . 
are biased by a spring 44 which serves a 
double purpose; firstly, that it holds the latch 
40 in engagement with the end of the pawl 
33 as shown in Fig.2 and secondly, that it 
urges the nose of the pawl 33 when unlatched 
against one of the notches 32 on the type bar 

When the magnet 35a is emergized, it 
attracts its armature 45 which is connected. 
by a link 46 to the latch. 40 and thus pulls the 
latch to the right as viewed in Fig. 5, out 
from under the tail piece 47 of the pawl 33 
thereby releasing the pawl permitting it to 
engage with one of the notches 32 to which 
the type bar had been set in the manner previ 
ously described. As soon as printing has 

05 
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120 

been effected, a bail. 49 pivoted at 50 is actu 
ated by a link 51 which rocks the bail about . . 
its axis in a clockwise direction lifting the tail 
piece 47 of the pawl 33 upwardly so that the 
latch 40 urged by the spring 44 may again 
latch the pawl 31 out of engagement with the 

The link 51 referred to is actu 
ated by mechanism in the tabulating machine 
which is not necessary to disclose in the pres- 130 
ent instance. 
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4. 

Reference will now be had to Figs. 1, 2 and 
3 for a description of the manner in which 
printing is effected. Rigidly mounted on the shaft 10 are two cams 52 aid 53. Riding 
on cam 53 is a cam roller 54 and wiping on 
cam 52 is a removable cam wiper 55. Both 
the cam roller 54 and cam wiper 55 are fixed 
to a link 56 pivoted at 57 to a bracket 58 in 
the machine. The opposite end of the link 
56 is pivoted at 59 to another link 60 pivoted 
through pin 61 to a bail plate 62 extending 
in front of all the hammers as viewed in Fig. 
1. Integral with the plate 62 at each end 
thereof are webs 63 pivoted to the frame 
members A and A' on studs 64. In the rear 
of all the hammers as viewed in Fig. 1, ex 
tends a companion bail plate 62 also integral 
with webs 63. The hammers are pivoted be 
tween plates 62 and 62 on a pin 68 (Fig. 5) 
carried by webs 63, the width of the hammer being such as to permit it a slight play be 
tween the plates. Extensions 64a of the webs 
63 carry studs 65 to which are anchored a pair 
of springs 66, the other ends of which are 
mounted on pins 6 of the frame members A 
and A. As cams 52 and 53 rotate clockwise. 
during the cycle, cam roller 54 coacts with 
cam 53 to slowly lower link 60 and thereby 
rock plates 62 and 62 counterclockwise, per 
mitting hammers 22a to move away from the 
type lugs and at the same time to tension 
springs 66. Near the end of the upward 
movement of cross head 13, cam 53 leaves 
roller 54. and cam 52 then engages the acute 

I tip of cam wiper 55 and stays in contact 
there with for a short interval until the dwell 
of the cross head occurs as indicated in Fig. 
6. At this time the recess 52 of calm 52 
reaches the tip of cam wiper 55 and springs 
$6 being no longer restrained by the can 52 
oscillates bail plates (2 and 62' rapidly in a 
clockwise direction, bail 62 carrying ham 
mers 22a toward the type lugs. When the 
hammers are almos in contact with the type 
lugs, web extensions 64a strike studs 80 (Fig. 
1) on the frame members A and A', thus stop 
ping bail plates 62 and 62 but the hammer's 
being permitted a slight play between said 
plates, continue to move due to their inertia 
and strike the type lugs 72 (Fig. 5) which 
are at the printing position and effect print 
ing against; the usual platen roll. The for 
ward movement of the hammers is limited by 
the bail plate 62. 
printing operation quick and accurately 
timed. 
roller fails to meet the requirements because 
of the inaccuracy necessarily resulting from 
the construction of these parts. For this 
reason, the second cam 52 and its wiper 55 is 
provided. During the major portion of the 
cycle, the roller 54 and cam 52 coact and dur 
ing this time prevent coaction of cam 52 and 
wiper 55. Just before the printing action is 
desired to take place, roller 54 is released by 

It is desired to have the . 

The use of a single cam and coacting 

1,830,765. 

cam 53 allowing engagement for a short in 
terval of cam 52 and wiper 55 after which the 
wiper is released to permit the printing oper 
ation as explained. The tip of wiper 55 does 
not strike the bottom of the recess 52 in the 
cam 52 beceause roller 54 engages calm 53 to 
prevent this. Thus the possibility of wear 
on the tip of wiper 55 is held to a minimum: 
and consequently the latter is always accurate 
in its action. All the type bars 15 that are 
not being used to record columns in the record 
card may be held down by manually pushing 
the locking latches 69 (iFigs. 1 and 2) in the 
direction of the type bars. These latches are: 
siidably mounted in a series of grooves be 
tween two plates 70 running the entire length 
of the printing head and attached to the side 
frames of the device by brackets 71, (Fig. 1). 
When one of the latches 69 is pushed toward 
one of the type bars the turned-down end 2 
of the latch will engage over the top of the 
type bar thus preventing it from being raised 
in the manner previously described. 
While have shown and pointed out the 

fundamental novel features of the invention 
as applied to a single modification it will be 
inderstood that various omissions 
changes in the 
illustrated and in its operation may be made 
by those skillied in the art without departing 
from the spirit of the invention. I intend to 
be inited therefore only as indicated by the 
scope of the following claims: 

1. In apparatus of the class described, a 
cyclically movable type bar, a releasable driv 
ing means therefor, and a plurality of actu 
ating means to actuate said driving means 
uni-directionally effective at different times 
during each cycle. - 

2. in apparatus of the kind described, a 
type bar, a driving means therefor, an imposi 
tive coupling between the bar and its driv 
ing means, resilient means for effecting the 
coupling and means for releasing said cou 
pling. - . 

3. In apparatus as described, a type bar, a 
driving means therefor, an impositive cou 
pling between the bar and the driving means, 
means for effecting release of said coupling 
during the forward stroke of the type bar and 
resilient means for effecting recoupling of 
said bar and driving means during the return 
stroke of the bar. 

4. Means for cyclically driving a type bar, 
comprising a plurality of driving members 
active during each cycle, and a single actuat 
ing shaft for the plurality of driving mem 
hers. some of said driving members being of 
a different character or type than the others. 

5. Means for cyclically driving a type bar, 
comprising a main shaft and driving means 
for the bar carried by said shaft, said driv 
ing means including a gear and a cam each 
acting during a different portion of the cycle. 

6. Means for cyclically driving a type, bar, 

and 
form and details of the device 
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comprising a main shaft, cams carried there 
by for gradually moving the bar during pre 
determined portions of the cycle and gears 
for rapidly driving the bar during other por 
tions of the cycle. 

7. Means for cyclically driving a type bar, 
comprising a main shaft, means carried 
thereby for gradually moving the type bar all 
predetermined portions of the cycle, and 
other means carried thereby for rapidly mov 
ing the type bar during the remaining por 
tions of the cycle. 

8. In apparatus of the class described, a 
type bar, and means for reciprocating the bar 

is comprising a plurality of independent actu 
ating members, each separately active dur 
ing a different portion of the reciprocating 
cycle to move the type bar in one direction. 

9. In apparatus of the class described, a 
rocable type bars reciprocating type element, a main actuating 

shaft, and a plurality of separate actuating 
means driven by said shaft effective to recip 
rocate the type element during each recipro cating cycle. 

10. Means for driving a type bar compris 
jig an actuating member, and a spring-urged 
nember carried thereby to releasably engage 
the type bar to drive said bar to a differently adjusted position. 

11. Apparatus of the class described com 
prising a type bar, actuating means therefor, 
a pawl carried thereby and a cooperating 
notch in the bar engaged by the pawl to ef 
fect a driving engagement between the bar 
and the actuating means to drive said type 
oar to a differentially adjusted position. 

12. In a device of the kind described, a 
type bar, a positive drive therefor, means for 
actuating said bar, and a spring pressed 
plunger for absorbing the shock of the bar 
at the end of restoring its movement. 

13. In a device as described, a reciproca 
ble type bar, carrying a series of individual 
type means for differentially adjusting said 
bar by cyclically moving the bar at a vari 
able speed during certain portions of the 
cycle, and other means for moving the bar at 
constant speed during the remaining por 
tions of the cycle. 

14. In a device as described, a reciprocable 
type bar, carrying a series of individual type 
means for differentially adjusting said bar 
by moving the bar with a variable velocity, 
and other means for at times moving the bar 
with a constant velocity. 

15. In a hammer actuating mechanism, a 
main actuator, a cam member driven by said 
main actuator and adapted to impart a grad 
ual retracting movement to the hammer and 
another cam member driven by said main 
actuator and adapted to permit a sudden for 
Ward movement of the hammer. 

16. In a hammer actuating mechanism, a 
cam actuator, a cam follower cooperating 
therewith to impart a gradual movement to 

5 

the hammer, a second cam follower alternate 
ly cooperating with said actuator to permit a 
Sudden movement of the hammer said first 
follower during its cooperation with said ac 
tuator holding the second follower from en gagement with said actuator. 

17. In a printing device, including type 
bars and a series of individual hammers for 
striking the same to effect printing, means 
for releasably driving said hammers, means 
for releasing the drive of said driving means 

5 

from said hammers prior to the latter strik 
ing said type bars, and means comprising 
Spaced members for thereafter permitting a 
limited movement of the hammers toward 
the type bars to strike the latter, said means 
having provision for limiting the latter move 
inent of said hammers. 

18. A printing mechanism including recip 
and driving mechanisin 

therefor, said driving mechanism comprising 
uniform speed during an intermediate por 
tion of a stroke and a cam driving device for 
decelerating, reversing and thereafter accel 
erating the bar at the ends of its stroke. 

19. A printing mechanism including recip 
rocable type bars and driving mechanism for 
moving them from a normal position through 
a plurality of printing positions, a releasable 
connection between said driving mechanism 
and said type bars and resilient means for 
causing a recoupling of said driving mecha 

80 
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a rack and pinion device for driving a bar at 

35 

nism and type bars and for holding said bars in normal position. 
20. In a printing mechanism comprising 

in combination with a cyclically reciprocable 
bar carrying a series of printing type, and 
Separately acting means whereby said bar is 
gradually driven from its position of rest and 
thereafter at a constant and uniform speed past a predetermined printing line. 

21. In a printing mechanism comprising 
in combination with a cyclically reciprocable 
bar carrying a series of printing type, and 
means whereby said bar is gradually driven 
from its position of rest and thereafter at a 
constant and uniform speed past a predeter 
mined printing line, said means being ef 
fective to positively restore said bar to its 
normal starting position. 

22. In a printing mechanism comprising 
in combination with a cyclically reciprocable 
bar carrying a series of printing type, cam 
means whereby said bar is gradually driven 
from its position of rest and thereafter by a 
rack and pinion device past a predetermined 
printing line. 
In testimony whereof Ihereto affix my sig 

nature. 
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