
251,828 2 jR J. H. HAMMOND, Aug. 5, 1941. 
SCANNING COMPARATOR 

Filed Aug. 8, 1939 

ZWA WAYN 

S) 
N 

  

  

  

  

  

  

  

  



Patented Aug. 5, 1941 2,251,828 

UNITED STATES PATENT OFFICE 
2,251,828 

scANNING COMPARATOR 
John Hays Hammond, Jr., Gloucester, Mass. 
Application August 8, 1939, Serial No. 288,933 

(Cl. 178-6.6) 6 Claims. 

This invention relates to comparators for COn 
paring an original and a facsimile and more par 
ticularly to means for comparing representa 
tions on two surfaces by simultaneously Scanning 
the original and the facsimile and Comparing one 
with the other point by point. 
The invention also provides a balanced bridge 

system for comparing the outputs of the Scanning 
deViCeS. 
The invention further provides automatic 

means for making a record of any differences 
which may exist between the original and the 
fa,CSimile. 
The invention also provides for comparing 

originals with enlargements and for making a rec 
ord of the same and the term 'facsimile' is used 
herein to include enlargements and reductions as 
well as copies of the same size. 
The invention also consists in certain neW and 

original features of construction and combina 
tions of parts hereinafter set forth and claimed. 
Although the novel features which are believed 

to be characteristic of this invention Will be par 
ticularly pointed out in the claims appended here 
to, the invention itself, as to its objects and ad 
vantages, the mode of its operation and the man 
ner of its Organization, may be better under 
stood by referring to the following description, 
taken in connection. With the accompanying 
drawing forming a part thereof, in Which the 
figure illustrates diagrammatically the System as 
applied to the comparing of an original and an 
enlargement thereof together with a means for 
making a record of the Same. 
In the following description and in the clains : 

parts will be identified by Specific names for con 
venience, but they are intended to be as generic 
in their application to similar parts as the art 
Will permit. 

Referring to the accompanying drawing a base 
is provided, upon which is mounted an elec 

tric motor 2 driven from any suitable source not 
shown. Secured to the shaft of the motor f2 is 
a worm 3 which meshes with a worn. Wheel 5, 
which is secured to a shaft 6 rotatably mounted 
in bearings T and 8 which are Supported on the 
base . Secured to the shaft 6 are two beveled 
gears 9 and 20 which mesh with two beveled 
gears 2i and 22 respectively. 
The beveled gear 22 is secured to the end of 

a shaft 25 which is rotatably mounted in brack 
ets 26, 27, and 28 which are mounted on the 
base , the bracket 28 being Secured thereto by 
means of screws 29. Secured to the shaft 25 is 
a drum 30 upon which is mounted the Original 
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gage the shaft 49. 

dra Wing 3, this being secured to the drum by 
In eans . Of Suitable clamps 32. Secured to the 
shaft 25 is a collar 35. Slidably mounted on the 
shaft 25 is a drum 36 which is held tightly 
against the Collar 35 by means of a nut 37, which 
is Screwed upon a threaded part of the shaft 25. 
In this case the drum 3 S is twice the diameter 
of the drum 30. Mounted upon the drum 36 is a 
double sized copy 38 of the drawing 3f, this copy 
being secured to the drum 36 by means of suit 
able claps 39. Wrapped upon the drun 36 is 
a Sheet - of transparent material 40 Which is Se 
Cured to the drun by means of suitable clamps 
?1? 
: The beveled gear 2 is secured to a shaft 45. 
Which is rotatably mounted in the brackets 26, 
and 27. Secured to the end of the shaft 45 is: 
a female coupling. 4. Which is engaged by a cor-. 
responding male coupling. 48, which, in turn, is: 
Secured to a shaft (8 Which is rotatably mounted 
in a bracket 5) Secured to the base f by screws; 

f. The shaft 45 is provided with threads 52 and 
the shaft 9 is provided with threads 53. The 
relative pitches of the threads 52 and 53 are in 
the same proportion as the relative lengths of 
the drums 30 and 36. 
Mounted in brackets 26, 27, and 55 are two 

rods 56 and 57. Slidably mounted upon the rods 
56 and 57 are three carriers 58, 59, and 6. Se 
cured to the carrier 58 by means of a screw 6. 
is a bracket 62 which is tapped to engage the 
threads 52 of the shaft 45. Secured to the car. 
riers 59 and 60 by means of screws 65 and 66 are 
tWO brackets 6 and 68 which are tapped to en 

Mounted on the carrier 58 
is a photo-electric pick-up system 69 which is 
provided With a source of illumination 70, an 
optical system 7 for focusing the light upon the 
dra Wing 3, and an inclined mirror 72 for re 
flecting the reflected light upon a photo-electric 
cell 73. This pick-up system may be similar to 
that shown and described in Fig. 2 on page 54 
of Radio Facsimile, vol. I, Oct. 1938, published 
by R. C. A. Institute Technical Press and only so 
much thereof has been set forth herein as is 
necessary to an understanding of this invention. 
Adjustably mounted upon the carrier 59 is a 

Similar photo-electric pick-up system 75 which 
is provided With a photo-electric cell 6. The 
photo-electric pick-up system 5 is clamped to 
the carrier 59 in any desired position by means 
of screw 77. Adjustably mounted upon the car 
rier 60 is a base 8 which is clamped to the car 
rier 60 in any desired position by means of screw 
79. Mounted on the base 78 are two solenoids 
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case the sheet 40 and the marking devices may 
be omitted. The invention is particularly 
adapted to comparing drawings, pictures, designs 
or even printed matter regardless of variations 
in size. 
Although only a few of the various forms in 

which this invention may be embodied have been 
shown herein, it is to be understood that the 
invention is not limited to any specific construc 
tion but may be embodied in various forms. With 
out departing from the spirit of the invention 
or the scope of the appended claims. 
What is claimed is: 
1. The method of comparing an original sur 

face design or insignia. With a facsimile thereof 
and indicating the points of difference on a record, 
which comprises simultaneously scanning the 
original, the facsimile and the record point by 
point, balancing against each other the scanning 
effects produced by Scanning the original and 
the copy, to thereby cause the effects to be can 
celled When the Scanned points are identical 
and to produce a resultant effect when the 
Scanned points differ, and utilizing the resultant 
effects derived from any scanned point to produce 
a predetermined designation on said record at 
the corresponding point, for thereby making a 
record of the locations of any inaccuracies in said 
facsimile. 

2. The method set forth in claim 1 further 
characterized by making the record on a trans 
parent sheet and Superimposing said transparent 
record sheet on said facsimile to indicate by the 
location of the designations thereon the locations 
of any inaccuracies in said facsimile. 

3. The method set forth in claim 1 further 
characterized by producing differently character 
ized designations on said record to indicate 
whether the inaccuracies in said facsimile are 
lighter or darker than the original at the points 
involved. 

4. An apparatus for comparing an original 
Surface design or insignia, with a facsimile 
thereof, which comprises scanning, devices for 
SCanning Said original and said facsimile, means 
causing said devices to simultaneously scan the 
Same point by point, means comparing the scan 
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ning effects produced by said devices to cause 
the effect to be cancelled. When said scanned 
points are identical and to produce a resultant 
effect when the scanned points differ, a record, 
a stylus moving thereover in synchronism with 
the movement of said scanning means, and 
means actuated in response to differences in said 
Scanning effects at the various scanned points to 
CauSe Said Stylus to make a predetermined desig 
nation on said record at the corresponding point, 
for thereby indicating the positions of any inac 
curacies in said facsimile. 

5. An apparatus for comparing an original 
Surface design or insignia with a facsimile 
thereof, which comprises scanning devices for 
Scanning Said orginal and said facsimile, means 
causing Said devices to simultaneously scan the 
Same point by point, means comparing the scan 
ning effects produced by said devices, a record, 
a pair of differently characterized styluses mov 
able over said record in synchronism with the 
movement of Said Scanning means, and means 
responsive to differences in Scanning effects at 
the Various points to actuate a selected stylus 
and to cause Said Stylus to make a designation 
On Said record, Said designation indicating the 
position of an inaccuracy in said facsimile and 
Whether the facsimile is lighter or darker than 
the original at said point. 

6. A machine for making a record of inac 
Curacies in a facsimile on a record, which com 
prises a pair of scanning means adapted respec 
tively to Scan an original surface design or in 
Signia, and the facsimile to be compared there 
With, means balancing the scanning effects pro 
duced by Said Scanning devices whereby the effects 
are Cancelled Out at points where the Surfaces 
are of equal intensity, recording means movable 
Over Said record in Synchronism with the move 
ment of Said Scanning means, and means re 
Sponsive to differences in scanning effects at the 
Various points to actuate said recording means, 
for thereby producing predetermined designa 
tions on said record corresponding to the posi 
tions of any inaccuracies in said facsimile. 
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