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UNITED STATES PATENT OFFICE. 
JOHN BRYCE AND ADAM KNOX, OF GLASGOW, SCOTLAND, ASSIGNORSTO 

THE GLASS AND METAL ENGRAVING COMPANY, LIMITED, OF SAME 
PLACE. 

PANTOGRAPH TRACING AND ENGRAVING MACHINE. 

SPECIFICATION forming part of Letters Patent No. 481,893, dated August 30, 1892. 
Application filed June 17, 1891, Serial No,396,569, (No model.) Patented in England September 12, 1888, No. 13,173, 

To all, whom, it may concern: 
Beit known that we, JOHN BRYCE, engraver, 

and ADAM KNOX, engineer, both of Glasgow, 
in the county of Lanark, Scotland, subjects 
of the Queen of Great Britain and Ireland, 
have invented Improvements in and Relating 
to Pantograph Tracing and Engraving Ma 
chines, (for which we have obtained Letters 
Patentin England, dated September 12, 1888, 
No. 13,173,) of which the following is a speci 
fication. 
Our invention has reference to the con 

struction of pantograph tracing and engrav 
ing machines for the tracing or engraving of 
ornamental designs on the Surface of gas 
moons or globes, tumblers, glasses, vases, and 
other circular or cylindrical objects, such as 
copper rollers or conoidal or polygonal ob 
jects, whether made of glass, metal, or other 
material, and comprises a novel combination 
of mechanism and mechanical motions to be 
applied to and actuated by the ordinary me 
chanical pantographic motions of the tracing 
and engraving machines heretofore in use. 
The main improvement and departure of 

this invention from Ordinary pantographic 
tracing and engraving machines consists in 
fixing and mounting the objects on a station 
airy frame and bracketed arms, already in 
axial line when round or cylindrical objects 
are used within a rotating open cylindrical 
cage, with longitudinal vertical bars outside, 
on which the finger-levers of the tracing points 
or diamonds are secured in any desired num 
ber to suit the design or number of patterns 
to be treated round the circular objects. By 
these improvements a large number of ob 
jects can be operated on in the machine at 
one time, while more elaborate and superior 
designs and repeats of the patterns can be 
traced or engraved on the objects in less 
time and at Smaller COSt. than has heretofore 
been done. 
In order to enable others skilled in the art 

to which our invention relates to understand 
how it may be carried into effect or practice, 
we have hereunto appended four explana 
tory sheets of drawings, in which the same 
reference-letters are used to indicate corre 
sponding parts in all the figures where shown. 

Figure J is a back end elevation of a pan 
tograph tracing or engraving machine as fit 
ted with our improvements, showing the fixed 
frame carrying the objects and the balanced 
raising and lowering frame and lateral travers 
ing frame, with the rotating cylindrical cages 
carrying the diamonds or tracing-points. 
Fig. 2 is a side sectional elevation as taken 
at right angles to and near the vertical line 11 
of Fig. 1. Fig. 3 is a plan view correspond 
ing to Figs. 1 and 2 and as taken on the line 
22 of these figures. Fig. 4 is an enlarged 
back Sectional elevation broken away, corre 
sponding to Fig. 1, to show particularly the 
mode of securing the clips and levers carry 
ing the diamonds or points to the vertical 
rotating cage-bar; and Fig. 5 is an edge view 
showing this at right angles to the position 
shown in Fig. 4. Fig. 6 is a sectional eleva 
tion and a plan, respectively, of the disk 
plate or chuck on which the circular objects 
are secured and carried. Fig. 7 is a detailed 
elevation of part of the machine as looking 
from the front, and Fig. 8 a corresponding 
side sectional elevation aS modified to suit 
for engraving flat objects. 

Referring to the drawings, the machine con 
sists, as usual, of two strong stationary open 
side or end frames A A, strongly bound to 
gether by suitable fixed stay cross bars or 
rails A' A' A', which make the whole a rig 
idly-strong frame for carrying all the Working 
parts, free from vibration, and secured by 
broad-flanged feet to the floor or other foun 
dation at 2. 
The pantograph mechanism of the machine 

is of the ordinary flat-table class, with the ta 
ble B B' secured rigidly and horizontally in 
front of the two said frames AA, and cross 
rails A' A' A' for laying the paper with the 
outlined design on, or the tracing or the en 
graved or Scored pattern-plates at a conven 
ient height for the operator tracing with and 
guiding the point C of the pantograph C. to a. 
Over the part B of the table BB' the hand 

arm Ct', with its tracing-point C of the lower 
pantograph horizontal, traversing parallel act 
ing bars a' a' and C. C., or other equivalent 
frame, is made to traverse, as usual, on the 
fixed center bracket a, secured to the partB' 
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of the stationary frame or table B by the ac 
tion of this proportional pantograph-frame d' 
to a to traverse the frame b laterally on the 
lower frame b by the action of the moving 
arm center bracket a, secured to this upper 
frame b, which also by its roller-pulleys b 
and rails to traverse the frame b below it lon 
gitudinally to and fro from front to back, and 
vice versa, on pulleys band rails b between 
them on the table part B, so as to actuate or 
traverse the engraving or tracing points e. 
The lower frame b'is thus moved parallelly to 
and fro longitudinally on the rollers b on the 
rails ty' of the table part 13, and from which 
ordinary pantograph traversing compound 
frame a to a and b to ball the new mechani 
cal motions of the tracing-points e and ma 
chines are taken. 
A long vertical frame CC'C', preferably of 

a strong light construction of cast-iron with 
strong vertical side rails C C and transverse 
upper and lower rails C'C', is made to trav 
erse on plain guides c and pulleys at c' near 
the upper and lower parts of the side rails C 
C, the pulley's c' being carried in adjustable 
screw-brackets c, secured to the upper and 
lower parts of the main stationary frames A 
A. This frame C C C is thus mounted and 
guided between the stationary end frames A 
A of the machine, and behind the transverse 
and longitudinal horizontal traversing frames 
b to bi of the pantograph mechanism to recip 
rocate freely up and down on the antifriction 
wheels c' on the guides c when the horizontal 
traversing frame b' is moved to and fro for 
ward and backward from the vertical recipro 
cating frame CC'C'. This vertical reciprocat 
ing frame CC'C' is shown carried, preferably, 
by a chain c', attached by a stud at c' to the 
center of the top rail C, passed over the seg 
mental end of the longer arm of a lever C°C, 
fulcrumed on a steelyard bearing at C on 
the top of one of the side frames A, and has a 
chain C passing down over the short segmen 
tal arm C of this lever C°C, mounted with a 
rod, and weights C C to counterbalance or 
rather more than counterbalance the weight 
of the frame C C C and the transverse trav 
ersing frame E E E carried on it and all the 
cylindrical rotating cages D to D and trac 
ing points or diamond mechanism carried on 
these frames. 
A horizontal spindle d is mounted laterally 

across the front of the inachine above the 
horizontal pantograph traversing frames lib', 
its ends being carried in adjustable center 
screw-pins d', carried in brackets d, attached 
to the fixed frame A A of the machine, or it 
might be in antifriction-roller bearings in the 
end frame of the machine. Stepped pulleys 
or cones dare mounted near the ends of this 
spindled, and steel bands did are turned 
or coiled round these pulleys d' and have 
their one ends attached to top and bottom at 
dids, respectively, of the vertically-movable 
frame C C C, and have their other ends at 
tached to adjustable screw-brackets at did 
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on the forward and backward ends of the lon 
gitudinal pantograph traversing frame b b' in 
such a manner that when the pantograph 
frame is drawn longitudinally toward the 
front of the machine it pulls down the bal 
ance-frame C C C, and when pushed back 
from the front of the machine it raises this 
frame, or it might be vice versa, or the weight 
might be made to assist the raising of the 
frame in the upward direction. 
The balanced raising and lowering vertical 

frames C C C carry one, two, or more open 
barred vertical cylinders or cages D to D, 
with end driving-cones D mounted in anti 
friction adjustable screw centers or bearings 
at C' in them, secured to the upper and lower 
rails C C, along the lateral width of the 
machine or frame, which move vertically with 
and rotate or oscillate on these centers C" on 
the cone-pulleys D D of the frame D to D' 
within the vertical frame C C C. 
The vertical bars or tubes D are secured 

at their upper ends by brackets D to the up 
per driving-band cone D and at their lower 
ends by a transverse frame D', carrying the 
lower driving-band cone D. To these verti 
cal bars D' of the frame D to D diamonds or 
points e are mounted by light spring bell 
crank leverse', and securing clip-brackets e 
e', mounted on ring-frames e'e', actuated by 
the turning of the frame D to D, as herein 
after described, the springs gy of the leverse' 
keeping each diamond or tracing pointe into 
action to trace or engrave the design on the 
globes or objects Z, (indicated by sharp lines 
in Figs. 1 and 2 and by dotted lines in Fig. 4.) 
and which are held vertically and stationary 
over each other in fixed brackets F by grip 
ping chuck-holders f tof, one form of which 
is shown in section and plan in Fig. 6, car 
ried on a center screw-securing-spindle f', one 
for each object Z, to be engraved within the 
center of each rotating cage D to D, and at 
tached by the adjustable brackets F to a 
main standard F at the back of the station 
alry framing of the machine, preferably with 
T-slotted vertical guides F, for securing 
brackets F by screws in these slots at any 
desired height within the cages D to D, as 
will hereinafter be described. The vertical 
motion of the balance-frame CC' C7 and cyl 
inders or cages D to D with the diamonds 
or points e produce the lines in the vertical 
direction on the objects Z, while the lines in 
the circular direction are produced by the ro 
tation of the open-barred cylinder or cages ID 
to D, with the diamonds or points and their 
leverse e' secured on the vertical bars D' of 
these cages D to D. 
The circular or oscillatory motion of the 

cylindrical cages D to D is given as follows: 
by another vertical wheeled frame E E E7 
with one central feather-rail E and an upper 
and a lower transverse rail E. E", traversing 
by rollers E° on the two latter horizontally, 
and laterally on guides at E8 within or on the 
horizontal bars C C of the vertical balance 
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frame C C C, carrying the cylinders and 
cages D to D, so as to traverse with it verti 
cally. To this horizontal traversing frame E 
E" E are attached one or more bands E8 by 
their ends with tightening-screws to brackets 
at E, secured to the upper and lower hori 
Zontal frames E E on each side of each end 
cone or pulley D of the rotating cages D to D, 
and round which cones each band E8 is passed 
to turn the cages D to D, so that on this hori 
Zontal frame E E E being transverse in one 
direction in the cages C C C the one end of 
the bands E° turns the cylindrical cages D to 
Dround in the corresponding direction, while 
the traversing of the horizontal frame EE 
E in the other direction causes the bands E 
to turn the cylindrical cages D to D in the 
opposite direction, and thus the points or dia 
monds e trace the circular lines in either di 
rection on the objects Z to the extent or size 
of the motion of this frame D to D, and pro 
portionate to the motions given to it by the 
pantograph, this horizontal moving frame E 
E” Ef being moved by the upper horizontal 
lateral traversing frame b b of the panto 
graph by an arm E, secured on it, working 
on a long vertical slot E in the vertical frame 
E of the frame E. E. E. 
The action so far of the mechanism is as 

follows: When the horizontal traversing 
frame b b or b' b' of the pantograph is moved 
laterally or longitudinally by moving the 
hand-tracing arm a a? above the outlined de 
sign or sprig laid on the stationary front ta 
ble B of the machine, corresponding parallel 
oscillating or rotating motions are transmitted 
to the cylindrical cages D D, carried on the 
vertical movable frame C C C, through the 
lateral motions of the frame E E E, and the 
tracing diamonds or points e on the bars of 
these cages D to D would by these parallel 
motions trace or engrave the design on the 
surface of the circular or cylindrical object 
Z, secured, as hereinbefore described, to the 
stationary frame of the machine. Thus when 
the tracer-arm a of the pantograph and hori 
zontal traversing frame b b are moved to the 
right or left laterally across the machine a 
corresponding circular motion is transmitted 
to the rotating cylindrical cages D to Dand 
tracing or engraving points e, and when the 
tracing-arma, and traversing frame b'b' of the 
pantograph are moved horizontally and lon 
gitudinally forward or backward a raising 
and lowering parallel motion is given to the 
vertical balanced frame C C C and cylin 
drical cages D to D, and a vertical parallel 
motion is thus transmitted to the diamond or 
tracing points e and produce the vertical lines 
on the objects Z. The short bell-cranklevers 
or arms e' for holding each tracing or engrav 
ing diamond or point e are hinged or jointed 
at theirinner lower ends to the adjusting-Screw 
clamping or bracket part ele, the latter of 
which clamps is secured to the ring-framee, 
bolted by clamp-bracketse to the rigid vertical 
bars D.' D'at any height desired of the hollow 

open rotating cylindrical cages D to D, so as 
to enable the levers E and pointse to be swiv 
eled and set to any angle tangentially to the 
surface of the parts of the particular globu 
lar, conical, or circular Work being engraved, 
one levere' and pointer e being used for each 
flower or repeat division of the pattern on the 
object being engraved. Each rigid bar or 
tube D D' of the frame D to D, carrying these 
bell-crank arms e', with the diamonds e, is 
further fitted with a vertical reciprocating 
bar - frame G. G' and bar G, working and 
mounted parallel to the bars. D in guide 
clamps G, secured to these bars D'. The 
lower cross-bar G' of each of these vertical 
reciprocating frames G G is pulled upward 
by springs G secured at their upper ends to 
the guide-clamps G, when the attendant puts 
his foot on a treadle mechanism, and pulled 
downward by the automatic action of the 
weighted levers H to H of the treadle mech 
anism. An upper bow or ring moving frame 
g is secured by the clamps g to the vertical 
sliding bars G of the frame G. G', so as to rise 
and fall with this frame by the action of the 
before-mentioned Springs and treadle mech 
anism, and a light screw-clip g is secured on 
the ringg just over the horizontal arm of 
each bell-cranke', so that the lower end of 
each clip g comes in contact with the hori 
Zontal arm when this frame is brought down 
by the automatic working of the treadle mech 
anism against the power of the spring G to 
take all the tracing-points e of the vertical 
arms of the bell-cranks e' out of action, and 
a small india-rubber or other spring c is at 
tached to the screw or other part of the clip 
g° and to the horizontal arm of the levere', 
the strength of which might be regulated by 
a screw to keep the tracing-points e of this 
lever in action when the attendant puts his 
foot on the tread-board of the treadle mech 
anism and allows the spring G to draw up 
the frame G. G', so that the stop-arms of the 
clip g are clear of the horizontal arm of the 
tracing bell-crank lever e', and also allows 
the bell-crank lever e' freedom to act, so that 
the pointe would trace over an irregular sur 
face object Z only with the slight pressure of 
the spring g. 
The treadle mechanism consists as follows: 

Acounterweighted lever-spindle His mounted 
in bearing-brackets in the lower part of the 
side frames A. A below the table B, with a 
tread-board H in front, where the attendant 
sits, and counterweighted levers H behind, 
which automatically raise the tread-board H' 
when not pressed down by the foot of the at 
tendant. A vertical lever His mounted at 
one end of the spindle H, connected by a rod 
H and differential lever H to the vertical 
spindle I, carried in brackets I, secured to 
the back part of the side frames AA, so as to 
swivel it slightly, and also a lever I on it, 
carrying a long vertical stud I. This stud I 
acts on a roller at Ion one end of the recip 
rocating bar I, carried on the lower ends of 
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the vertical bell-crank levers i i", fulcrumed 
on brackets i, secured at 8 to the vertical re 
ciprocating frame C C'C'. Thus it will be 
seen that the horizontal arm i? of these bell 
cranks i' acts on the lower bar G' of the 
frame - G G' to pull this frame G. G' down 
against the power of the spring Gautomati 
cally, as before described, and remove the 
tracing-pointse from the object by the weight 
ed evers H of the treadle mechanism, while 
the pressing down of the tread-board H raises 
these levers and allows the spring G to pull 
up the frame G. G' and cause the tracing 
pointse to act as described. 

Referring to Figs. 4 and 6, for securing 
each globe or other circular object Z to be en 
graved concentrically and stationary within 
the cages D to D the rigid lateral arms F pro 
ject from a fixed slide-guide vertical bar F. 
F, secured to the center of the upper and 
lower transverse rails AA’ of the main frame 
AA at the back, as seen in Fig.1. The outer 
end of each arm F carries on a vertical cen 
ter stud f' in the axial line of the eye of the 
chuck ff' an arrangement of three horizontal 
slide-gripping pawls or clips f, working in 
radial dovetailed slots or slide-arms f, analo 
gous to a differential gripping - chuck, the 
pawlsif being moved in their slide-guide sta 
tionary arms f out and in by a loose scroll 
grooved or equivalent disk f, mounted on 
the center stud f' below the fixed gripping 
chuck and pawls f f, a pin or stem on each 
pawl if projecting down and working into 
the scroll-groove f in the loose disk f', all so 
that the turning of the scroll-disk fin one 
direction traverses the clip f equally and ra 
dially inward to grip the base of the globes Z. 
concentrically on the chuck in the center of 
the vertical cage D to D, and vice versa, and 
turning the scroll-disk f° in the opposite direc 
tion loosens them for the insertion of new 
globes. 
Although this machine in its more full and 

complete construction, as described, is mainly 
designed for engraving glasses and other ir 
regular circular work or objects Z, secured on 
separate chucks f to f and arms Fon a fixed 
frame F", it is to be understood that it 
might also trace or engrave patterns on cop 
per rollers or long cylindrical objects, onese 
cured stationary in like manner within each 
frame D to D on the fixed frame FF' with 
out chucks f to f". 

Referring to Figs. 7 and S this shows an ar 
rangement suitable for making the same ma 
chines trace or engrave flat surfaces or polyg 
onal objects with flat surfaces secured on a 
suitable fixed part of the frame. (Indicated 
by dotted lines Z' in these figures.) The ob 
jects would be secured by adjustable shift 
ing screw-clips F, secured to horizontal bars 
F, screwed or otherwise adjustably fixed to 
the stationary vertical back frame F, Secured 
to the upper and lower transverse stays AA* 
of the main framing A to A', to suit the size 
of objects to be clamped. In this case it is 

preferred to remove the oscillating or rotat 
ing frames or cages D to D from the machine 
and fix the vertical bar D' D' direct by 
brackets at D to the lower and upper arms 
E' E of the horizontal moving frame E E" Ef 
within the frame C C C and secure to these 
rods D'D' straight bars e, instead of the 
ring-barse, described in the previous figures, 
and carry on these, the tracing bell-cranks e' 
in an equivalent manner to that described in 
reference to the former figures, so as to trav 

o 

75 

erse laterally and act on the flat stationary 
surface Z with the motion of the frame EE/ 
E", instead of in a circular manner, as before 
described, and then mounta moving straight 
frame or barg on the reciprocating bars G, 
instead of the ring g of the former figures, to 
carry the stop clips and springs g g at the 
side of each tracing-levere e' to act on the 
horizontal arm of these tracing-levers to take 
these out of action or put them into action by 
the treadle mechanism H to H and I to I, 
all substantially as described and lettered to 
correspond in reference to the former figures. 
The extreme vertical motion of the frame C 
CC is stopped in the upward and down ward 
direction, respectively, by the brackets A' A', 
secured over and under it to one fixed side 
frame A of the machine, and the extreme 
transverse motion of the frame E E E is 
stopped by the ends of its moving frame b b 
coming against the stops bb, secured to the 
longitudinal frame b' b, traversing with and 
under this frame b b, all as seen more particu 
larly in Figs. 1 and 2. 
What we claim is 
1. A pantograph-machine for tracing and 

engraving objects, comprising a stationary 
frame on which the objects are mounted, in 
combination with cylindrical cages carried 
and rotated in a balanced frame moved ver 
tically, said cages being turned by a laterally 
moving frame within the balanced frame, 
these frames being moved in their respective 
directions by and proportionally to the mo 
tion of the ordinary pantograph pointer and 
mechanism, substantially as set forth. 

2. In a pantograph tracing and engraving 
machine, the combination comprising a sta 
tionary fraine and bracketed arms carrying 
the objects, with open cylindrical cages ro 
tated and moved vertically and carrying ver 
tical and hoop bars outside, and tracing points 
or diamonds secured on said bars to engrave 
the designs in both directions on the station 
alry objects, Substantially as and in the man 
ner set forth. 

3. In a pantograph tracing and engraving 
machine, a vertically-moving balanced frame, 
in combination with rotating open-barred en 
graving-cages mounted on said frame, sub 
Stantially as and for the purposes set forth. 

4. In a pantograph tracing and engraving 
machine, the combination comprising a bal 
anced raising and lowering vertical frame 
With open-barred vertical rotating cylindri 
cal cages, and spring-clip shifting and setting 
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levers with tracing points or diamonds at 
tached to said bars, the frame and cages be 
ing actuated by and proportional to the mo 
tion of the ordinary pantograph pointer and 

5 mechanism, substantially as and for the pur 
poses set forth. 

5. In a pantograph tracing and engraving 
machine, the combination comprising rotat 
ing cylindrical cages carrying tracing points or 

Io diamonds, a vertically moving balanced frame 
on Which said cages are mounted, and a ver 
tical wheeled frame traversing horizontally 
and laterally on the vertical balanced frame 
and having bands and pulleys, to rotate the 

I5 cages, Substantially as and in the manner set 
forth. 

6. In a pantograph tracing and engraving 
machine, the combination comprising rotat 
ing cage-bars and vertical shifting ring-bars, 
levers with tracing points or diamonds, and 
reciprocating frame for putting the points 
and levers into or out of action, substantially 
as and for the purposes set forth. 

7. In a pantograph tracing and engraving 
25 machine, the combination comprising rotat 

ing cylindrical cages with a clutch having 
rigid lateral arms and gripping-pawl clips 
and a scroll-grooved disk for securing the ob 
jects to be treated, substantially as and in 
the manner set forth. 

8. In a pantograph tracing and engraying 
machine, the combination comprising a fixed 
frame and vertical and transverse moving bal 
anced frames having flat surfaces or objects 
secured to the fixed frame and parallel to the 
moving frames, with adjustable lateral arms 
carrying the levers of tracing points or dial 
monds on the lateral traversing frame, Sub 
stantially as and in the manner set forth. 
In testimony whereof we have signed out 

names to this specification in the presence of 
two subscribing witnesses. 

JOHN BRYCE. 
ADAM KNOX. 

Witnesses: 
W. R. M. THOMSON, 
JOHN SIME, 

Both of 96 Buchanan Street, Glasgow, Scot 
land. 

35 

  


