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UNITED STATES PATENT OFFICE. 

HIRAM G. SEDGWICK, OF DES MOINES, IOW.A. 

RALWAY - CHRONO GRAPH. 

SPECIFICATION forming part of Letters Patent No. 623,569, dated April 25, 1899. 
Application filed May 12, 1898, Serial No. 680,504 (No model.) 

To (t// it'? O1, it in?tit? concern: 
Be it known that I, EIIRAM G. SEDGWICK, a 

citizen of the United States, residing at Des 
Moines, in the county of Polk and State of 
Iowa, have invented certain new and useful 
Improvements in Railway-Chronographs, of 
which the following is a specification, refer 
ence being had therein to the accompanying 
drawings, in which 

Figure I is a side elevation of an apparatus 
embodying the preferred form of my inven 
tion; Fig. 2, a view of the opposite side of the 
machine; Fig. 3, a plan view thereof. Fig. 
4 is a vertical transverse section on the line 
4 4 of Fig. 3; Fig. 5, a detail view showing 
the lever and pawl operating the bell-ringer 
punch; Fig. 6, a detail view showing the feed 
roller's for feeding the tape and registering 
the minute-marks thereon; Fig. 7, a detail 
plan yiew of a roller carrying the teeth or 
punches for registering the minute - marks 
upon the tape; Fig. 8, a view of a portion of 
the tape as it appears after passing through 
the machine; and Figs. 9 and 10, detail per 
Spective views of the rotary punch and its 
die, Fig. 10 showing a slight modification. 
The object of this invention is to provide a 

simple machine especially for use in locomo 
tive-cabs, whereby a permanent and continu 
ous record will be kept as to when and how 
many times the engineer blows his whistle 
and at what time he may ring his bell, the 
devices being connected to the whistle and 
bell-cords, so that the recording will be done 
automatically, as more fully hereinafter set 
forth. 

Broadly speaking, the invention consists of 
means for carrying and Suitable clock Work 
for continuously moving a suitable paper or 
other record tape, in combination with Suit 
able punches or other marking devices adapt 
ed to be operated by the pull of the whistle 
and bell cords, whereby the exact time of 
whistling and ringing will be reported on the 
tape. 

It further consists of stuitable means where 
by in addition to the time of whistling the 
number of times the Whistle is operated will 
be indelibly recorded upon the tape, as here 
in after set forth. 
A further object is to provide the feed-roll 

ers with simple means for indelibly record 

ing upon the tape synchronously with the op 
eration of the bell and whistle recording de 
vices suitable divisions of time, preferably 
minute divisions, whereby all error that would 
be due to varying texture and expansion and 
contraction of the tape if the divisions of 
time were printed thereon previously to paSS 
ing through the machine will be eliminated. 
The invention has other minor objects in 

view, which will appear in the course of the 
specification. 

Referring to the drawings by letters, C. des 
ignates the record-tape, carried by the two 
spools band c, the latter being journaled upon 
a horizontal non-rotative shaft cland the for 
mer being journaled upon a driven shaft e 
and both being held against a too - free ro 

and regulating set-screws g on the ends of 
the shaft. By means of said springs and set 
screws the frictional engagement of the spools 
with the shafts may be nicely regulated, SO 
that the tape will be kept at the proper ten 
sion at all times irrespective of the amount 
of tape wound on each spool. As shown by 
the arrows, the tape is wound from Spool C 
onto spool b, this latter spool being connected 
up by suitable gearingh, with a spring-motor i. 

It will be obvious that by reason of the fic 
tional engagement of the receiving-Spool 
with its shaft said spool will be permitted to 
slip if the shaft be rotated faster than the 
tape comes from the feed-rolls, thereby keep 
ing the tape taut at all times. In the same 
manner the feed-spool c is permitted to slip 
on its shaft with only sufficient freedom to 
prevent the tape becoming slack. 
The tape is drawn through the machine by 

means of three feed-rollsi, One of these rolls 
being journaled above the tape and the other 
two below the same, the tape passing between 
the upper roll and the two lower rolls, said 
upper roll being supported on a line between 
the two lower rolls, so that the three rolls 
grasp the tape and insure regularity of feed. 
The shaft of the upper roll is fixed to the end 
of an arm lic, which is pivoted upon a frame 
and is adapted to Swing vertically, so that 
the upper roll may be swung upward away 
from the tape. A spring l bears down upon 
arm l; and keeps the upper roll normally 
pressed down upon the tape, holding the lat 
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ter in engagement with the lower rolls. An 
adjustable stop in, carried by arm l; and bear 
ing upon an adjacent part of the frame, en 
ables the pressure of the upper roll to be regul 
lated. One of the lower rolls runs idly upon 
its shaft and the other is fixed to its shaft 
1, which latter is journaled in the adjacent 
frame and carries on its opposite end a gear 
wheel O. Meshing with gear O is a gear p, 
carried by the hour-shaft of a suitable clock 
mechanism (1, Supported conveniently in the 
frame. Connecting two sprockets ), one be 
ing mounted on shaft 2 and the other on shaft 
Q, is a Sprocket-chains, whereby the motor i is 
connected up to the clock mechanism proper 
and to the feed devices proper. By thus con 
necting up the motor with the feed devices 
said motor is made to perform the entire work 
of feedling the tape through the machine, the 
clock mechanism proper simply serving to 
govern or regulate the movement thereof, the 
advantage of which arrangement is that the 
clock mechanism will be thereby run with 
greater accuracy. It is not essential, how 
ever, that a separate motor be employed, as 
the spring in the clockworks can be made 
sufficiently strong to perform the work of feed 
ing the tape. 
One of the feed-rollers, preferably the one 

carried by the driven shaft n, is provided on 
its face with an annular series of teeth l, 
which Duncture the tape as the same passes 
between the rolls, and thereby indelibly re 
cords thereon the time divisions. In the pres 
ent device these divisions are minutes, every 
fifth tooth being omitted for convenience in 
counting the divisions on the tape. The roll 
carrying these teeth will of course be rotated 
once every hour; but of course it will be un 
derstood that it may be rotated faster or slower 
if smaller or larger divisions of time be re 
(uired to be recorded. The teeth l work in 
suitable annular grooves at in the other roll, 
and all the rolls may be suitably roughened 
or serrated to insure perfect ?eed. 
Supported upon the frame between the feed 

rolls and spool ( is guide box or channel 7', 
through which the tape is drawn. While the 
tape is passing through this box or guide, it 
is operated upon by the whistle and beil-ring 
ing recording devices, such recording devices 
consisting in the present instance of suit 
alble plunches that puncture or mutilate the 
tape, so as to render it difficult of alteration, 
&c. 
the bell consists of a vertical rod it, mounted 
in a Suitable barrel it', fastened to the upper 
side of the guide land adapted to pass down 
through the upper side of the same, through 
the paper, and into a depression below the 
paper, the lower end of the rod being suitably 
pointed and a spring if being employed to nor 
mally hold the punch up out of engagement 
With the paper. A vertical rod 2 is supported 
in the frame at a point adjacent the punch at 
and is held normally up by a spring ?t', this 
rod being provided with an arm l'at its upper 

The punch that records the ringing of 
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end, extending laterally over the upper end 
of the punch l, so that when said rod 2 is 
drawn down said punch will be forced down 
through the tape. The lower end of Said rod 2 
is provided with a pin c', which Works through 
a vertical slot in the frame and is engaged by 
a lever d", pivoted on an adjacent part of the 
frame. Upon the free end of lever d is piv 
oted an extension or pawl e', which is nor 
mally depressed at its free end and is allowed 
a limited vertical pivotal movement inde 
pendently of lever (l' by means of a suitable 
stop-pin f', carried by lever cland Working 
in a slot in pawle' at a point beyond the pivot. 
The pawl and lever are depressed at each por 
tion of the punch by means of a Suitable can 
g', carried on the inner end of a shaft h", jour 
maled upon the base of the machine. This 
shaft I' carries a pulley ', upon which is 
wound an operating-cord f', said cord being 
kept normally wound upon the pulley by 
means of a suitable torsional spring c'. 
The operation of the bell-ringing punch is 

obvious. The cordi' is to be connected to the 
bell - cord so that whenever the bell-cold is 
pulled the pulley i' will be revolved sufi 
ciently to cause cam (f' to engage pawle' and 
depress lever (land force the punch through 
the paper. When the bell-cord is released, 
cordi' will be automatically wound up upon 
pulley i", the cam g' being allowed to rotate 
freely backward by reason of the pivoting of 
the pawl or extension e'. 
The whistle - recording devices consist of 

an upper die l', threaded through a suitable 
sleeve or barrel fastened to the upper side 
of guide a' and extending through a suitable 
opening in said upper side of guide l', and 
supported in a suitable depending barrell', 
carried by the lower side of guide 7', is a 
punch-rod 7", carrying upon its upper end a 
central tooth 0', adapted to enter a correspond 
ing recess in the die l', and a Supplemental 
point or punch p' adjacent, the central punch 
and adapted to enter a circular groove in the 
diel when the punch-rod is forced up. The 
rod n is angular in cross-section and ?its with 
in a sleeve (1', which latter is supported and 
rotates in the pendent barrel n', said sleeve 
being supported within the barrel by a flange 
at its upper end and the rod being supported 
in the sleeve by means of a suitable flange 
carried at its extreme upper end and resting 
upon the upper end of sleeve (f'. The points 
of punches o' and p" normally rest just below 
the bottom of guide , so as not to interfere 
with the free passage of the tape. Fixed to 
sleeve ( just below barrel an' is a gear-wheel 
'', and below this wheel are fixed a ring and 
caps' and t, said wheel and ring and cap be 
ing adapted to rotate with sleeve (1' and rod 
n", Surrounding rod 'below cap t' is a coil 
spring at', which normally holds the punches 
away from the paper. 
To raise the punch when the whistle-cord 

is pulled, any suitable devices may be em 
ployed. I prefer to use a lever '', pivoted upon 
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the frame and having its free end extending 
under the lower end of rod and kept nor 
mally depressed by a spring it'. Lever ' is 
raised by means of lateral pins ac', carried by 
a disk f', fixed to a horizontal shaft 2", jour 
haled near the base of the apparatus under 
lever l'. Shaft g' is rotated by means of a 
cord (t, wound upon a pulley ly, journaled 
loosely upon said shaft 3', said pulley being 
provided with a spring-pawl adapted to en 
gage a ratchet-wheel c, carried by the shaft 
2", said ratchet insuring the wheel and the 
shaft rotating together in one direction and 
permitting the wheel to rotate independently 

The 
cord Cisadapted to be attached to the whistle 
Of the shaft in the reverse direction. 

cord, so that when the latter is pulled wheel 
l' will be rotated until its stop-pin c' strikes 
against stop (l’ on the base, which will be far 
enough to cause one of the pins ac' to lift le 
ver 7" and force up the punch into the paper. 
As the pin as passes a shoulder e on lever b' 
said lever will drop quickly back again and 
release the punch-rod. Then when the whistle 
cord is released cord Cl* will be wound up on 
pulley l°, a suitable spring f' serving to re 
turn said wheel 0° and wind up the cord. As 
wheel () is returned by spring f° its pawl will 
ride freely over the ratchet-wheel c and the 
shaft. 2' will be locked against rotation back 
Ward by the pin which happens to be in en 
gagement with shoulder ein lever v'. Thus 
at each pull On the cord a the punch will be 
forced through the paper, the central punch 
making a central opening and the outer punch 
1) making an opening in the paper at one 
side of the center. 
Meshing with wheel '' is a pinion g on a 

short vertical shaft It, the lower end of this 
shaft carrying a small crown-wheel i8, which 
meshes with a pinion f, journaled on a stub 

the shaft 2'. 
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shaft fixed to the adjacent frame, and this 
pinion f° meshes with a pinion l', carried by 

By this simple arrangement of 
gearing the punch will be rotated every time 
the cord Ci is pulled, whereby at each recip 
rocation of the punch the supplemental punch 
p' will puncture the tape at a new place along 
side the previous puncture, these supplemen 
tal punctures being arranged in a circle 
a l'Ollind the main or centerpuncture, whereby 
the number of times the corda is pulled will 
be registered on the tape by the circular se 
ries of punctures and the time at which it is 
pulled will be registered by the central punc 
till re. If the intervals between the pulls on 
the Whistle-cord be sufficiently long to per 
mit the tape to move far enough to carry the 
Central puncture away from the punch, the 
Central puncil will of course make another 
puncture and a new series of supplemental 
punctures will be begun. 

It will be observed that the record-tape may 
be of any desired length. I prefer, however, 
that it be long enough to receive the record 
of Several-Say eight-days whereby the or 
dinary eight-day clock-movement may be 

employed. I prefer to print upon the tape 
hour divisions and also the days of the week; 
but it is evident that tape without divisions 
may be employed; but in this case it will of 
course be desirable to provide the toothed 
feed-wheel with a larger or different-shaped 
tooth for convenience in counting the hours 
on the tape, said larger or different-shaped 
tooth of course making a puncture at each 
revolution of the hour-wheel. Such an en 
larged tooth is shown in dotted lines in Fig. 
6 at n°. The advantage of thus impressing 
indelibly into the tape suitable time divisions 
Synchronously with the punching operations 
is that greater accuracy, which is of course ab 
solutely essential in a machine of this sort, will 
be obtained. If the divisions of time, espe 
cially the smaller divisions, were first printed 
or otherwise marked upon the tape, there 
Would be greater likelihood of error, because of 
the practical impossibility of having the print 
ing or other marking apparatus always in ex 
act synchrony. With the clock mechanism and 
feed-rolls of the recording devices, and, again, 
the length of the paper will vary constantly 
with the atmospheric changes, and the tex 
ture of the paper will also vary and render 
error likely. Errors such as these are avoided 
by having the feed mechanism of the record 
ing device make its own time divisions upon 
the record-tape, thereby eliminating all er 
ror except that which will be due to varia 
tions in the clockworks in the recording ap 
paratus. Should the hour and day divisions 
be first printed on the tape, as shown in the 
drawings, any discrepancy between the min 
ute punctures and said divisions may be read 
ily E. by a simplemental calculation. 
As will be seen by reference to Fig. 8, the 

line of punctures indicating the minute di 
visions run along near One edge of the tape, 
the bell-ringing punctures (designated by let 
ter n°) close to said minutepunctures, and the 
punctures indicating the whistleblowing near 
the other edge of the strip, these latter punc 
tures being designated by the letter o' but 
it will be obvious that the arrangement of 
the punctures will be varied to any reason 
able extent. The time at which the Whistle 
is blown is ascertained by drawing a trans 
verse line from the central puncture of each 
group across to the punctures indicating the 
minute divisions, and the number of times 
the whistle is blown is ascertained by count 
ing the number of outer punctures. It will 
be observed that the two punch-points p' and 
O' may be connected together by a radial rib, 
as shown in Fig. 10; but in this case the face 
of the diel will of course be provided with 
a suitable number of radial grooves to re 
ceive the radial rib. 

It will be observed that this machine is ca 
pable of other uses than recording the ring 
ing of a locomotive-bell and the blowing of 
the whistle of the locomotive, and I therefore 
do not desire to be confined in that respect. 
It will also be observed that the punches p 
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and o' may be made in different shapes, such 
as crescent or star shaped or ill the shape of 
a letter of the alphabet, so that each machine 
may have an individual character contained 
in no other machine On the same railroad, 
thereby enabling the record of each engine on 
the road to be kept distinct from the other 
records. 

It will be further observed that the time 
divisions may be impressed in the tape im 
mediately before or at the same time with the 
punching operations by mounting the feed de 
vices between the feed-spool and the punches 
or coincidently with the latter. 
IIaving thus fully described my invention, 

what I claim, and desire to secure by Letters 
Patent, is 

1. In a time-l'ecording apparatus, the com 
bination of a Series of feed-rolls adapted to 
grasp a record-tape, one of Said rolls being 
provided with a series of puncturing-teeth 
adapted to automatically record upon the tape 
a continuous series of time divisions, clock 
Imechanism operating and controlling said 
feed-rolls, other recording devices adapted to 
be operated manually and at the will of the 
operator and independently of the clock mech 
anism, these latter recording devices consist 
ing of two recording-points and means for 
operating them simultaneously, and means 
whereby one of said points will record the 
time and the other the number of times the 
manually-operated recording devices are op 
erated. 

2. In a time-recording apparatus, the com 
bination of mechanism for feeding a record 
tape, means for continuously marking time 
divisions upon said tape, clock mechanism for 
feeding said tape, a recording-punch adapted 
to be brought into operation at intervals, Said 

punch having two puncturing-points, and 
means whereby one of the points will punch 
the time and the other the number of times 
the punch is operated, as and for the purposes 
set forth. w 

3. In a time-recording device, the combina 
tion of means controlled by clock mechanism 
for moving a l'ecord-sheet, a puncturing de 
vice consisting of two puncturing-points, and 
means for forcing said puncturing-points into 
the record-sheet and rotating them at cach 
operation, whereby the time the puncturing 
device is operated and the number of times 
will be recorded. 

4. The combination of nechanism con 
trolled by clockworks for moving a record 
sheet, means for recording upon the tape a 
continuous series of time divisions, Said means 
being also controlled by the clockworks, and 
a punching device consisting of a rotary part 
carrying a central punch and a non-central 
punch, and means for rotating Said part and 
forcing the punches into the sheet. 

5. The combination of feed-rolls adapted to 
feed a record-tape and clockworks for con 
trolling the same, a punching device consist 
ing essentially of a die supported upon One 
side of the tape and a rotary reciprocating 
punch - carrying rod upon the other side of 
the tape, and means for operating said 'Od, 
said punch-carrying rod being provided with 
means for puncturing the paper at a new place 
at each reciprocation, as and for the purposes 
set forth. 
Signed by me, at Washington, in the District, 

of Columbia, this 27th day of April, IS9S. 
IRAN G. SED GWICK. 

Witnesses: 
C. D. DAVIS, 
WA. R. DAVIS. 
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