
A, P. KINNEY, 
CONTINU0 US CARD INDICATOR, 

APPLICATI0N FILEID MAR, 12, 1909, 951,131. 

? TT ?. ! 

Q 

  

  

  

  

  

    

  

  

  

  

  



A. P. KINNEY. 
CONTINUOUS CARD INDICATOR. 

APPLICATION FILE) A.R. 2, 1909. 
95,131. Patented Mar. 8, 1910. 

3 SHEETS-SHEET 2. 

Z 

AH 
Ii: Elli EI HELST THE 

ApREw B, GRARAM co, Phoro-LithographERS, WASHINGTON, D.C. 

  



A. P. KINNEY. 
CONTINU0 US CARD INDICATOR, 

APPLICATI0N FILEID MAR. 12, l909. 

Patented Mar. 8, 1910. 951,131. 
3 SHEETS-SHEET 3. 

?zzzzzzzzzzzzzzzzzzzzzzzzzzZ) R-N % 
  

      

  

  



5 

O 

5 

30 

35 

40 

45 

50 

UNITED STATES PATENT OFFICE. 
AMos P. KINNEY, oE QUINCY, MASSACHUSETTS, ASSIGNOR TO AMERICAN STEAM 

GAUGE & VALVE MANUFACTURING COMPANY, OF BOSTON, WIASSACHUSETTS, A. 
CORFORATION OF NEW ERSEY. 

CONTINUOUS-CARD INDICATOR. 

951,131. 

To all ?>ho? ?? ??? ???cer?: 
Be it known that I, AMos P. KINNEY, of 

Quincy, in the county of Norfolk and State 
of Massachusetts, have invented certain new 
and useful Improvements in Continuous 
Card Indicators, of which the following is 
a specification. 
The object of this invention is to produce 

an indicator capable of making a series of 
diagrams separated from one another sufi 
ciently to be individually distinguished upon 
one and the same card or sheet. 
The invention is designed to enable a dis 

tinct diagram to appear on the card or rec 
ord sheet for each successive stroke of the 
engine during which the indicator is in 
operation. 
In carrying my invention into effect I 

provide in connection with the usual paper 
or card-carrying drum of an indicator, a 
supply spool or roll carrying a continuous 
strip of paper, together with mechanism for 
advancing the sheet relatively to the mark 
ing point of the indicator after or near the 
completion of each individual diagram, so 
that a fresh portion of the sheet will be pre 
sented to the marking point preparatory to 
the production of each new diagram. I have 
found that this may be done in two ways, 
first, by having the sheet moved relatively 
to the drum around which it is Wrapped, so 
that after each stroke of the engine the sheet 
is shifted on the drum, and second, by hav 
ing the drum itself moved so as to wind or 
roll up the sheet upon its surface at or near 
the conclusion of each stroke. 
Of the accompanying drawings. Figure 

1 represents an elevation of an indicator 
having applied thereto the improvement in 
which my invention is embodied, and illus 
trating the first of the above methods of 
shifting the paper. Fig. 2 represents an 
elevation as seen from the left of Fig. 1. 
Fig. 3 represents a plan view. Fig. 4 repre 
sents a longitudinal central section on line 
4-4 of Fig. 1. Fig. 5 represents a horizon 
tal sectional view of the same embodiment 
of the invention. Fig. 6 represents a per 
spective view of the drum on which the 
paper is wound. Fig. 7 represents a similar 
view of the outer drum about which the 
paper is wrapped and on which it is held 
when the diagrams are made. Fig. 8 repre 
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sents a partial plan view of the disk by 
which the drums are carried, showing the 
means for advancing the paper. Fig. 9 
represents a partial elevation of such disk. 
Fig. 10 represents an elevation of the parts 
shown in Fig. 8. Figs. 11 and 12 represent 
plan views showing the paper - carrying 
drums in different positions. Fig. 13 repre 
sents a detail sectional elevation of the pawl 
by which the paper is shifted. Fig. 14 
represents an elevation of an indicator em 
bodying means for shifting the paper ac 
cording to the second method. Fig. 15 
represents a central section of the same. 
Figs. 16 and 17 represent elevations of the 
outer paper-carrying drum seen in different 
positions. Fig. 18 is a plan view of the 
Sale, 
The same reference characters indicate 

the same parts in all the figures. 
The indicator as a whole is of any ap 

proved or ordinary type, having the cylin 
der 1 to which the pressure fluid of the en 
gine to be tested is admitted, and by which 
the lever 3 carrying the marking point 4 is 
operated. Secured upon the cylinder is a 
bracket 5 carrying a stud 6 (Fig. 4) on 
which a pulley 7 is journaled, this pulley 
carrying a cord 8 wrapped about it, by 
which it is turned in one direction, and con 
taining a spring 9 for returning and hold 
ing it when in normal position. 
The part of the indicator in which my 

invention particularly resides is the paper 
carrying and feeding mechanism, which may 
be applied to any of the indicators in ordi 
nary use, and is constructed as follows: 
The disk 10 is journaled upon the barrel 11 
(Fig. 4) which forms part of the pulley 7 
and contains the spring 9, and is suitably con 
nected to said pulley so as to have the same 
oscillatory motions as the latter. This disk 
has secured to it an internal drum 12 which 
is soldered or otherwise permanently se 
cured to the disk. On the upper end of the 
drum 12 are secured a head 13 and a ring 14, 
the upper end 15 of which is threaded. 
Mounted upon the interior drum is an inter 
mediate drum 16 which has an easy fit there 
on so that it may turn without looseness, but 
with some frictional resistance. This drum 
has on its lower end a ratchet wheel 17 
which rests upon the rim of the disk 10. 
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On one side of the latter drum and parallel is carried past the pawl 31, when the druins 
with its axis is a bar 18 (Fig. (3) secured Ett 
its ends to the drum and slightly separated 
therefrom between its ends to receive the 
end of a diagram card or strip of paper. A 
third drum 19 external of the other two is 
carried by the interior durum, having a 1'ing 
20 which is screwed upon the threaded end 
15 of the ring 14. When this ring 20 is 
screwed home, the inner and outer drums 12 
and 19 are rigidly connected together so as 
to have the same motion, and the interme 
diate drum is carried frictionally with the 
other two, but is adapted to be arrested from 
time to time by a positive stop, as herein 
after explained. 
On the disk 10 is a lug 21, and on the an 

nular head 20 of the outer drum is a similar 
lug 22. When the external drum is prop 
erly secured upon the intel'nal drum, these 
lugs alre in allinement. Tlne lovver one cal'- 
lies a stud 23 and the upper a lug 24 to 
'arily a spool or tube 25 on which a supply 
of paper for the indicator is wound. This 
spool or tube is detachable, and to permit 
of ready detachment the upper stud is made 
yielding. As shown in Fig. 4. it passes 
through the lug 22 and has a flange 26 be 
tween which and the lug 22 is a spring 27. 
As will be readily understood, the spring 
presses the flange of the stud against the 
end of the spool, while allowing them to be 
displaced end Wise when the spool is to be 
removed or a new one inserted. The paper 
28 (see Fig. 5) is led from the spool and 
carried around the outer druni 19, being 
led through a slot 29 in the latter, and its 
end passed through and suitably secured 
to the ball 18 on the intermediate (run. 
The latter is tulined by engagement of a 
finger or other means, with the ratchet 
wheel 17 until the paper hugs the outer 
di'un closely. When the drum is set into 
motion in the usual mannel', by connecting 
the cord 8 with the cross head of an engine, 
the paper is carried back and forth past the marking point 4. 
On the bracket 5 is secured a pin or stud 

30 (Fig. 13) which carries a pawl 31 
pressed by a spring 32 against the latchet 
wheel 17. This pawl is wider than the 
l'atchet wheel and bears also against the lim 
of the disk 10, which is approximately flush 
with the points of the ratchet teeth. The 
disk therefore keeps the pawl out of en 
gagement with the teeth, except when a 
lotch 33 of the disk comes adjacent to the 
pawl. When the notch is beside the pawl, 
the latter slips into engagement with the 
adjacent tooth of the pawl. 

During the first movement of the drums. 
due to the outward pull upon the cord S, the 
diums are turned into the position shown in 
Fig. 11. During the return movement, un 
der the impulse of the spring 9, the notch 32 

ha ve been brought annost back to their nor 
mal stationary position. The pawl slips 
into the notch 33 and engages the nearest 
tooth of the ratchet, holding the same sta 
tionary until the notch passes the pawl, and 
its inclined side displaces the pawl from the 
tooth. During this period the intenediate 
drum is held stationary, while the inner and 
Outer drums continue their retu'll love 
ment, the oute’ drum slipping within the en 
veloping paper. The can surface of the 
hotch 33 is equal in length to one of the 
latchet teeth, so On each return of the drums, 
the intermediate drum is given a relative 
forward movement with respect to the other 
drums equal to the spacing of one of the 
atchet teeth. This has the effect of draw - 
ing a slnou't length of paper from the spool 
and Wrapping it upon the intermediate 
drum. To prevent the intermediate drun 
from being turned backward by the pull of 
the paper, or from other causes, I provide a 
second pawl 34 which is pivotally mounted 
On the lisk 10, being for convenience carried 
by the spool-supporting stud 23. This lawi 
is arranged to engage the ratchet teeth of 
the wheel 1 and is so placed as to slip into 
the Space behind a tooth, inmediately before 
the pawl 31 releases the tooth with which it 
is engaged. That is, the pawl 31 holds the 
Second drum stationary during a part of the 
retull'in Innovement of the inner and on ter 
druns, thus effecting a relative fol'w': '( 
feeding movement of the intermediate drun, 
and the pawl 3-4 is carried by the return 
movement of the disk 10 so as to engage the 
next ratchet tooth to the real', and it engages 
this tooth just before the pawl 31 releases 
the ratchet. A spring 35 fastened to the lug 
21 lea's against a pin 36 on the tail of the 
pawl 3-4 and serves to hold the toe of the 
pawl against the ratchet. 

In order to avoid shock when the tooth 
of a ratchet comes into contact with the 
Pawl 31. On the rapid return u)ovement of 
the drillins, this pawl is mounted yieldingly, 
as shown most clearly in Fig. 13. The eye 
of the pa Wyl Wyliclm suurrounds the trunnion of 
the stund 30 is elongated in the direction in 
Which the thrust is applied, and is no ved 
Otward by a spring 37 which bears against 
the pawl and exerts its force toward the toe 
Of the latter. Thus when the pawl is out of 
engagement with the latchet, it is pressed 
forward to the fullest extent by the spring 
37, and when it is still cl by one of the teeth 
of the ratchet on the return movement of 
the drums, the shock is first taken by the 
Spring 37 and the intel'mediate drunn grad 
ually bu'ought to l'est before the pawl strikes 
against the rigid stud. 

Fig. S shows the position of the parts 
when at rest, Fig. 11 shows them when the 
drums have been carried to the limit of their 
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Oscillation by a pull on the cord 8, and Fig. the drum and its end placed between the 
12 shows them as the feeding pawl is brought 
into engagement with one of the teeth of the 
ratchet. By comparing Figs. 8 and 12, it 
will be noted that the notch 33 is so placed 
that the feeding pawl acts before the drums 
finish their return movement and before the 
indicator diagram is completed. During the 
last portion of the return, the paper moves 
with the outer drum through the distance 
shown in Fig. 8, from the end of notch 33 to 
the toe of pawl 31. Thus the paper feed 
takes place while the marker is drawing the 
low pressure line, which is ordinarily 
straight, and the motion of the paper is re 
Sumed before the compression occurs in the 
engine cylinder, So that the diagram is not 
made incorrect on account of the feed of the 
paper. 

In Figs. 14 and 15, I have illustrated a 
construction of indicator in which there are 
only two drums, the outer drum serving 
both to support the paper or card, while the 
diagrams are being drawn upon it, and also 
to feed and wind up the card. In this em 
bodiment of the invention there is an inter 
nal drum 12 which is rigidly secured by 
soldering or in any other suitable way, to 
the disk 10, and has secured to its up 
per end an externally threaded collar 
38. An outer drum 39, whicih performs 
the functions of both the intermediate 
and outer drums of the form of in 
vention first described, is slipped over 
the ring 38 and into an annular groove 
40 of the disk 10, having a bearing on the 
exterior of Said ring and the outer wall of 
this groove. A collar or ring nut 41 is 
screwed upon the ring 38 and forms an 
upper bearing for the drum 39, preventing 
the latter from being displaced. The outer 
drum carries a ratchet 42 which is engaged 
by a feeding pawl 43 of the same character 
as the pawl 31, previously described. As 
the outer drum is relatively movable to the 
disk 10 for feeding the paper, a different 
means for holding the paper supply spool 
is employed. In this form a pin 44 is 
mounted upon the lug 21 of the disk 10, 
which pin is longer than the supply spool 
45, and projects above the end of the latter, 
having a bearing nut 46 to hold the spool 
thereon and a lock-nut 47. In all other re 
spects the indicator is the same as hereinbe 
fore described. 

In Figs. 16, 17 and 18 the outer drum of 
the first form of the invention is shown as 
being provided with means whereby an in 
dicator card of the ordinary form, which is 
not fed forward between strokes of the en 
gine, may be taken. The drum as here 
modified has a strip or bar 48 fastened at its 
ends to the drum and having an intermedi 
ate space through which one end of the card 

pivoted clips 49 50, which are then turned 
down, as shown in Fig. 17, over the upper 
and lower edges of this end of the card, to 
hold it in place. 

I claim :- 
1. An indicator comprising a card-carry 

ing drum, a pressure-actuated marker ar 
ranged to reciprocate beside said drum and 
parallel to the axis thereof, means for oscil 
lating said drum in synchronism with the 
strokes of the engine being tested, and a sta 
tionary feed pawl arranged to engage and 
arrest said drum during a portion of the re 
turn OScillation of the drum, to produce a 
forward feed thereof and of the card rela 
tively to the marker. 

2. Alun indicator comprising a pressure 
cylinder, a marker actuated by pressure in 
said cylinder so as to reciprocate, an oscil 
lative drum about which the paper or card 
on which diagrams are drawn is wrapped, a 
supply spool holding a reserve supply of the 
paper mounted beside said drum and oscil 
lated therewith, and a stationary feed ele 
ment arranged to arrest said drum during 
the return oscillation thereof, and effect a 
forward feeding movement thereof rela 
tively to said spool and said marker to draw 
off a supply of paper from the spool and 
present a fresh surface of the paper to the 
marker. 

3. An indicator comprising a pressile 
cylinder, a marker actuated by pressure in 
said cylinder so as to reciprocate, an oscil 
lative drum about which the paper or card 
on which diagrams are drawn is wrapped, a 
supply spool holding a reserve Supply of the 
paper, mounted beside said drum and oscil 
lated therewith, a stationary feed element 
arranged to arrest said drum during the re 
turn oscillation thereof and effect a forward 
feeding movement thereof relatively to said 
spool and said marker to draw off a supply 
of paper from the spool and present a fresh 
surface of the paper to the marker, and a 
detent for engaging said drum to prevent 
retraction thereof. 

4. In an indicator, an oscillative drum, 
ratchet teeth carried by said drum, a sta 
tionary pawl, and a guard for said ratchet 
normally holding sai? pawl out of engage 
ment therewith and constructed to permit 
engagement with the ratchet during a lim 
ited portion of the movement thereof. 

5. In an indicator, an oscillating paper 
carrying drum, ratchet teeth formed upon 
said drum, a pawl located beside said teeth 
adapted to engage the same to effect a rel 
ative feeding movement of the drum, and a 
shield arranged adjacent to said teeth hav 
ing an oscillative movement with the drum 
and normally holding the ratchet out of en 
gagement with the teeth, said shield having 

may be passed. The card is wrapped about a notch arranged to permit engagement of 
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Said pawl with a tooth of the latchet during 
a limited portion of the Oscillations of the 
drunn. 

6. All indicator comprising a pressure cyl 
inder, a marker reciprocated by pressure 
within said cylinder, a drum arranged to 
Support a card or diagram sheet, means for 
oscillating said drum to carry said sheet 
back and forth past the marker, an interior 
drun with which an end of the paper is en 
gaged, said interior drum having oscillating 
lmovements in synchronism with said first 
drum, and stationary means for temporarily 
arresting said interior drum to feed the same 

arranged to engage said teeth during One relatively to the first drum and shift the 
paper on the latter. 

7. In an indicator, an oscillating cylinder 
ol' drunn, a second drum nmounted externally 
on said cylinder or drum and adapted to 
be turned thereon, said second drum being 
oscillated with the first drum, and a station alry positive stop rendered periodically op 
erative for alresting said second drum dur 
ing a part of the oscillations of the first 
drum to effect a feed of the paper. 

S. In an indicator, a cylinder, a drum sur 
rounding said cylinder and adapted to ro 
tate thereon, means for oscillating said cyl 
inder and thereby the drum, a paper holder 
carrying a roll of paper, one end of which 
is attached to said drum, said paper holder 
being ligidly connected with said cylinder, 
and ha ving oscillatory movements synchro 
nously there with, a series of shoulders car 
ried by said drum, and a stationary pawl 
al' ranged to engage one of Said shoulde's to 
arrest the drum and effect a feed of the 
paper during an oscillation of Said cylinder. 

$). In an indietol". a cylindle, a l’m s”- 
rounding said cylinder and adapted to ro 
tate thereon, means for oscillating said cyl 
indel' and thereby the drum, a paper holder 
callying a roll of paper, one end of which is 
attached to said drum, said paper holder be 
ing rigidly connected with said cylinder, and 
having oscillatory movements synchro 
nously therewith, a series of shoulders car 
ried by said drum, a pawl arranged to en 
gage one of said shoulders to arrest the 
drum and effect a feed of the paper during 
an oscillation of said cylinder, a shield nor 
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mally holding said pawl away from said 
shoulders and having a depression adapted 
to admit the pawl, said shield being oscil 
lated with the cylinder, and its depression 
serving to permit a periodical temporary 
engagement of the pawl with a shoulder. 

10. In an indicator, a rotatably mounted 
drum, means for oscillating said drum, a 
paper-holding and feeding drum to which 
an end of a diagram card or sheet is attached 
and by which said card or sheet is fed and 
wound, a series of teeth on said paper-hold 
ing drum, Said latter drum being carried 
oscillatively by the first drum, and a pawl 
of the oscillations of the drums and hold 
said paper-carrying drum stationary while 
the first drum continues its movement, said 
pawl being yieldingly mounted to dinninish 
the shock occasioned by striking of the teeth 
against the same. 

11. In an indicator, an internal drum, 
means for oscillating the same, a paper 
winding drum rotatably mounted on said 
inner drum and having provisions for at 
tachment of a diagram sheet, an outer drum 
rigidly connected to said inner drum for 
supporting the sheet, and having an opening 
in its sile through which the sheet is passed 
to engage with said intermediate drum, a 
series of teeth carried by said intermediate 
drum, and a detent adapted to engage said 
teeth periodically and shift said interme 
diate drum relatively to the inner and outer 
drums. 

12. In an indicator, a pressure-actuated 
marker, an Oscillative drum mounted adja 
cent to said marker for carrying a record 
card Or sheet, spool-holding devices attacled 
to the uppel' and lower parts of said drun 
approximately in allinement parallel with 
the axis of the drum, and a spool for carry 
ing a rolled-up record sheet detachably en 
gaged at its ends with said spool-holding 
devices. 

In testimony whereof I have affixed my 
signature, in presence of two witnesses. 

AMOS P. KINNEY. 
Witnesses: 

ARTHUR H. BROWN, 
P. W. PIEZZITTI. 
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