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THE BEGINNINGS OF A GREAT
NEW HAMPSHIRE INDUSTRY
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The ¢stabilishment of the machine
busineas in Claremont. N, H., which
later became the Sullivan Machine-
rv Company, wits dugé to the. enter-
prise of James Phineas  Upham,
who made & beginning there short-
Iv piter his grodustion from Thare-
meonth College in 1850, How he
aime to he born and to live in Clare-
munt may be told o a few words,
invilving an interesting and Tittle
realized fact in American hestory.

In the Inter years o the eighi-
teenth con the Upper Connecti-
rut river valley. was o the settled
commmnities of Southern New Eng-

lard what  the  wirddle westt be-
came o #ll New qutrmd _Ignlf
#  cenbury  Jater. Enterprising

people went there, "1 grow u‘? with
the country,”  Mr, Upham's father,
George. Baxter Upham, after prad-
uatinn at Harvapd i 1789, siddled
hiz horse, rode north from  Brook-
Aeld, Mass, settled at  Claremont
amd there begiin the prictice of the
law, which he continued throughout
Western New Hampshire for i'-.mn.i
vears, He founded the firat ban

in - Ulnremont; and was elected  to
Comgress for several terms, fi!liﬂg_tl.'!-
and from Washington  on  horse-
back. He died in 1848 iz son,
after grdustion from Dartmouth,
returned to Claremont and bought
lands  on the slopes: of Harbers
Mouantam  and  bordering on the
Connectiont River which are still

Bimnd - in every poort of  bhe weacld
Fei  gnlereniing,  Daglns

vecapied by s descendants. Al
though without mechanical = Eain
g Mr. Upham was always intense-
v interested in machinery, es-
pecially in new mnd uselul fmprove-
ments,

A little machine shop with 2 small
foundry was them in existence on a
art of the present site of the Sigl-
ivan Machinery Col o Claremont,
Mr. Upham bought it in 1851 Tt
was at first carricd on n the name
oi Mr. Upham’s bookkeeper and
known as DA Clay &  Col
When additions to the I:l_lﬂh]ing:!- add
machinery had heen made, in 1854,
it was dignified l:n;,r the name “Clare-
mont Maching Worke”  Among its
produets then advertised were “En-
gine lathes of 4 siges and the latest
patterns,” “lron Planers of 6 new
and desirable style]” “TPaper Mill
Machines' and Circular Saw Alis,
the Best in use, These mills will
saw 1000 feet of hoards per hour.
We:are now hlling orders for them
for the great pine timber regions in

Minnesota.”  The “Tuttle Water
Wheel,” was q;nuthr:r product,
which, however, Was Soon  Super-

=i ed h;,- the “Tyler Torbine Water
Wheel,” invented by John Tyler, a
resident of Claremont.  The latter
wheel wiis extensively manufactur-
ed by the Ularemont Machme
Works and its suceessors for a third
ol o centuty.

‘In 1856 this wheel was exhibited
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at the Cryetal Palace in New York
and received the highest prize medal
awarded 1o waler whesls, More
than three thowsand were manufac-
tured by the Claremont Machine
Wiorks and its  SICOoeRBOTS,  EOME
made in scctions to be carmied up
i the Andes and other modin-
tninous districts cnomulebacl.

The Claremont Machine Works
at abount the sime time alsn receiy-
eid the highest premiome awarded
at the Crystal Palace in New York
for engime lathes and plances,
Tyler water wheel was to be found
m almost every state anid territory
of the LUnion, For maoany VAL . N

The-
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At about this carly period the
hysiness was recorded as having an
invisted capital of £15.000 and em-
ployving thirty men, probably  an
understatement of 1'HI1.'EJ.

About 1860 Mr. Upham, contin-
aing to be the sole owner, changed
the tame o P, Upham & Co;
Dhuring  the sixties the mannfacture
of the: Tyler Water Wheel was con-
tinued nola numbers; thousands
of water wheel regpulntors. were
built, and lmes of agrncultoral ma-
chinery were added, among which
wore the "IL'IiE et Mowing Ma-
chine;” the tuﬂ-:in Side  Hill

Plemeh,"” Goe - of theearly, dmproy-

Tie Soeisvan Machise Compony o B,

competitive iests nt various places
these water wheels showed the high-
est- percentage of efficiency for the
amount of water ased, -

Ax cearly as 1854 the "“"Works"
were hitted out with "A Large
Chucking Lathe having a swing of
A ft. 9 m, and adapted to the heavi-
pat work.” with "Horing and Screw
Cutting Machines, and Gear Cutters
for all kinds of machinery.” Al
work sent aut wes warranted,  Thuos
early did the predecessors of the
Sultivan Machinery Company es-
tablish the princeple of standing be-
hind its work,

ed reversible plonghs; the “Colby
Cultivator and Harrow™ a
decessor of the disc harrow now in
comman. use; and the "Hunt Sulky
Plongh,” helieved to have heen the
hirst of that type. :
O an afterncon in  May, TS68,
Mr. Lipham was peuning -apple
treed near the highway, Teading up
the Connecticut River wvalley and
known in colonial duays as the “Grest
Road.” (See Granite Monthly for
Febrmary, 19207 Twe stranpers
driving in & light “bugpy” stopped,
infuired . where Mr. Upham md
ipd on learming that Mr Upham
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wag speaking to them, hitched their
horse to a tree and talked with him
for an hour or more; they on the
outside, he on the inside of the
moss grown stone wall, a  hroad
stone serving as a dosk for the ex-
hibition of sketches and for mathe-
matical caloulations. The writer;
then a boy, looked on with interest.
The strangers were Albert Balland
Roger Wi Love from Windsor, Ver-
maont; seven miles up the river.
They brought with them sketches

pr—

LTI ITTTT]
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come well known throwghout the
worlid, 1t seems worth while to re-
late  the circumstances: which
brought the three together.

The historic village of Windsor
for more than half a century had
been the scene of much interest-
ing mechanical development.  Pro-
fessor Roe's able work on “English
and American Tool Builders” (Yale
University Fress) begins with a
description of the tool made for
borning the cvlinder of Watt's first

Wamies o Stinivan Macmieny Company, 1921,

of a nmewly invented and patented
diamond channeling  macline  for
r|1J:|.r:'_'."mg sine, rﬁ*uw:i.'l.l[_-. marhle,
An agreement to build this machine
was made then and there, and this
interview over the old stome wall
may be truly said to have been the
inception of the Sullivan Machinery
Company as An organization devot-
ed especially to the construction of
rock entting and mining machinety.

Since the meeting of these three
men resulted in the organization of
# corporatom and the estabhshment
of 2 busineas which has since be-

steam engine, 1769, and continues
down to 1915 OF itz 2% papes
nhout one-eighth are - devoted  to
mechanical developments at Wind-
gof, YVi. Had this book attempt-
ed to tell of all the inventions that
originated and were deéveloped in
that little wallage every page of it
wiiild have been required for the
purpase,

In 1863 an enterprising New
Englander, Mr. E, G. Lamson, was
engaged in o the manufacture of

machinery in Windsoer, M Lam-
son wis a somewhat restless per-
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eom - who travelled much and
wis possessed of boundless energy.
O a decidedly inguiring tumn el
mind, he made acquaintances every-
where, pider all circomstances.
Had he not possessed these charme-
teristics  the  Sallivan  Machinery
Company might never have existed.
Among other prodocts  of Mr.
Lameoti"s establishmentz were sew-
ing machines and sewing machine
needles, for which he required a

Arprey BALL

Mechanscal
Machinery Co., for onearly 5 years,

L hief EniHieer of Sullfsan

small but extremely accurite engine
lathe. Albert Iialﬁ eorm at E"-n;p'15~
tom, Mess.. in 1BA5, and at the time
in guestion employed by L. WL
Pond in Woercester, had buailt such
a lathe for his own personal use.
Mr. Lamson, learning of this fact
from a fellow passenger, straight-
way repaired o Worcester, found
Mr. Ball and ordered two such
luthes, Mr. Ball had been making
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fine screws for a firg-arm . then
manafzciured by his. emplovers.
To see almost dny prece of mEchan-
ism was sufficient to suggest to his
mind an improvement.  He con-
gtencied f combined repeating and
single loading gun.  Mr.  Lamson
saw it and then and there bought
the patent rights, at the same time
engaging Mr. Ball to go to Wind-
aor to- further develop hiz inven-
tion and to supermmtend thé manu-
facture,

In the spring of 1866, while riding
m & railway train north from New
York to Windsor, Mr., Lamson with
wherring eve selected a seat heside
a mun who, it developed, was on his
way to St. Johnshury, Vi, to make
arrangements for the manufacture
of an improved stona channeling
machine. Mr. Lamson soon con-
vinced his new acquaintance that
there was no need to travel so far
north, and that the place for which
he was really destined was Windsor,
The ncgotiations  with  him  fell
throwrh, but Mr. Lamszon, hig mind
started in that direction, was de-
termined to huild a stone channeler.
He directed Mr. Ball to make the
working drawings upon the princi-
ple used in a4 ¢ertain  trip-hammer.
After investipation the [atter re-
ported that if =o buailt it woold in-
fringe upan  the patents of the
friend of the railway car, whereap-
on Mr. Lamson eaid, somewhat
sharply, “You attend to the work-
g érawings, I'll attend to patents.”

On another raflway journey a
few months later My, Lamsan seat-
ed himself beside a clergyman, a
Mr, Love, who had recently in-
herited $40.000. Mr. Lamson soon
discovered that faet with the con-
sequence that this money was 1n-
vested in his stone channeler. The
United States Cireait Conrt was
unkind to Mr., Lamson in this ad-
venture. The ¢lergyman's invest-
ment proved &  permanent  one.
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Fearing that not all was as he had
hoped, the Rev, Mr, Love sent his
aom, Roger, graduate of Hrown
University, a recently  discharged
soldier who had been present fight-
g thrnughﬂ-ut the siegre o Charles-
ton, to Windsor to investigate. Mr.
Lamson pénerously  offered  the
voung man i position as accountant
s affice.

Boger Love saw the stone chan-
neler, then under the elowd oF an

Iaxwes Froiseas Uernam,
FPredecsizor and Fomder of the
Sullivan Machrery Comipany,

imjunction for patent fnlerierence,
and conceived the idex of channeling
stone by boripg mierseeting holes
with dinmond drilfs operated in
gangs..  Mr, Love was not a mee-
chame, so Mr. Ball, ootside of
working hours, drasghted n machine

developing the idea.  Mr. Lamson
heard of this and sharply repr-

manded him. The resignation of
bath and the interview with Mr,
Upham over the stone wall prompt-
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v followed.  Thus were these three
men bronght together, and  thus
came into existence  the Sullivan
Machine Company.

It % of interest to note the con-
sequences of Mr,  Rall's" improve-
ment in rifles. The U 5. Govern-
mient contracted for two thoisand
of them, but abont the time they
were completed the Civil War end-
ed, The Windsor Company  then
had five hundred rifles on hand, A
wide awake German saw ome of
them n New York, hl.l'n;f{hl the
entice Jot “and Zhpped | them  to
Prussia. The government of that
belbgerent anlocrady imlllndthu'.T}.r
reproduced them, with some modi-
fcations,  in  endrmons. pumbers,
With this superior nrm Prussia was
then prepared too go oot and steal
sothething  from her  neiphbors,
She promptly  did  s0,  Tlefeating
MNustrin and her a&llies, who had mo
repeating  rifles, at the battle of
Sadowa m July, 1866, she practical-
Iy annexed not only Schileswi,
Holstein and Hanover in the north,
but alse some hall dozen  South
Cerman stites which had been the
allies of Anstria:  Thus was  the
inyventive genigs of the man who
was to be for nearly half a contury
chief mochanmical engimeer of the
Sulfivan Machinery Comnpainy un-
wittingly ‘a cause of Prossia’s mili-
tary ascendancy. The Ball repeat-
ing rifle 18 an acknowledged pro-
Tfﬁm'tur of the Winchester and other
eading repeating rifles,  Mr, Hall
wae also, in 1863, the inventor of
the cartridge greasing machine
which, with little change, is every-
where in peneril use today.

Work was begun npon the dia-
mond chaneling machime as  =o0n
as the working drawings could be
prefared. 1t was completed Adug-
ust, 1868, operated upon blocks of
marble on  an outdoor platform
wherg the shipping moom  of the
fnctory 35 now, and first tried in the
quarries of the Sutherfamd Falls
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Marbie Co. (now Proctor, Vi) o
September, 1RGR

{E}n January 18, 1868, the Sollivan
Machine Company was organized
under New Hampshire laws. The
mame Sullivan  was that of the
county in which the business was
carried on, which had beenm named
for the intrepid General John Suolli-
van, who with General Stark had
shared the principal honors of New
Hampshire in the Revalution,

The incorporators were James P.
Upham of Claremont, Roger WL
Lowve and Albert Ball of Windsor,
Haorace T, Love amd Edwin T. Rice
of New York City. The purposes
were Yearrving on a General Found-
ry and Maching business, including
the develapment of inventinne and
the holding and management of
Patents  relating to Machinery."
The capital stock was  fixed  at
200,000,

At the first meeting  held . on
February 6, 1859, the five mcor-
poratore  were  elected directors.
Jumes P. Upham was elected presi-
dent, an office held by him  for
twenty-three vears; Roger W, Love,
Freasurer, and Albert Ball, Super-
intendent and Mechanical Engineer.
Mr. Love and Mr. Ball came 1o
reside in Claremont in the spring
of 1869,

In Febroary, 1872, John Henry
Elliot of Keene, N. H. who for
years had been & personal friend
of Mr. Upham, invested $50000 in
the business; taking unissued stock
at par to that amount; he was im-
mediately  elected a  director  in
place of Horace T, Love, and re-
mained a director until his death in
1RO,

A few words respecting  the
characteristics of the early officers
of this company. My, Upham was
public spirited, enterprising, genial
and ever ready to ad in afl im-
provements. Mr, Elliott had back-
ed with rare judgment nomerous
successful enterprises  n New
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Hampshire ; a sparkling wit and an
effervezcent humor made  associa-
tion with Bim g coitinued delight.
Mr. Ball's chiefl characteristics were
and are an extreme modesty and a
quick perception of how to accom-
plish any  desired operition by
mechanical means,  Mre. Love in
personal appearance and  cerebral
activity wiaa lkéen as-a razor, M
Hice, a learned and highly cultured
lwyer, was counsel for the com-

[LH ER R

Sullivan .!}iI:I.1I1IIII|.1 Gadder with lsiiler,
IR or 1HTL

The first diamond channeler, com-
pleted in August, 1868, was a six
spindle, wariable speed core drill,
moviable ona track with a guaging
device to space the holes, and opera-
tive at any angle. It was soon
g that the cores caused dif-
ficulty by breaking and jamming in
the rods, and an obtuse angle, co-
mical, solid head was substtoted
for an anmular head, with at first
four; later two, holes for the escape
of the water to clear the detritus.
Black diamonds were then cheap,
costing only 350 per carat, They
now cost 100 per carat.
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The diamonds, known in the trade
ad “earbon,” are black, breown,. Or
il Bray in color, with a duil
lustre,  They have no such cleav-
age a5 the white dinmonds, so do
not split or erumble on  sotation
of the drill. They are found. in

ravel and almost exclusively with-
in -an area of a few hundred square
miles in the province of Hahia,
Brzxil, The largest one ever found
there, in 1895, weighed 3,150 earats,
Thi large ones are, however, reli-
tively less valuable than the small-
er siwed, sinee much iabor is o ore-
quired and -gome losg sustained in
reducing them {o  fragments  of
suttable size for drill heads, Black
dramonds- are not beavtiful, looking
much like small bitg of ‘coal; but,
next to radium, they are by weight
perhaps the mast costly commercial
commudily thisa planet  affords,
Aside from use in rock boring they
are uaed only in cutting and pohsh-
g beillbants.

About twelve diamonds were
sat in each head. They averaged
abutst three-sixteenthe of an inch in
diameter, about nine-tenths of cach
dinmond being  embedded  in the
ateel, At the periphery thew at
first projected shightly beyond the
cirepmicrence of the head, This
channeler mude wall ocats at any
desired angle, which  no  other
muchine was capeable of domg.

The first channeler was never
aold, but nsed on eontract work in
Vermont marble yoarries and for
a tume on red sandstone at Portland,
Conn. The channeling price was
at first 125 per sguare foot, later
reduced (o seventy-five eents.  The
second was sold to the Columbian
Marhle Co. and used in its quarries
near Sutherland Falls; Vi, The
third was sold to the owners of
the old Prime Quarry at  Bramdon,
Vit

In 1871 the six-
was superseded by
spimdle channeler, which remnined

indle machine

twir or three
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in wse for many years until the
high price of “earbon” black

diagmonds, proved prohibitive. The
thousands of square feet of semi-
circular drill holes on the walls of
stone and marble quarries in Ver-
mont and other states  attest  the
extensive use of the diamond chan-
neling  machines made by  the
Sullivan Machine Company.

The drills sank into the marble
at the astonizhing rate ol eight 1o
ten imches per minute when run at
the uwsuil gpeed of 800 to 1,000
revalutions, A depth of one inch
to a handred revolutions could be
depended upon in- average marhle.
The wear on  the diamotds, even
after long periods of service, was
almost imperceptible unless flint or
quarts hod been  encountered, or
nuta, or bolts dropped into incom-
plete  channels,  when, a‘hthcmih
nine-tenths  imbedded im the
hardened steel, the diamonds were
sometimes ripped bodily from their
setting  without being otherwise
injured.

These channelers were 20 far in
advance of all other machines that
they became indispensable and
elicited the highest praise  from
many of the hest known guarrymen
who wrote as follows: “The great
Inhor saving machine of the e
“Without it we cannot successfully
compete with  our rivals in  the
trade:" *Duoes  work hitherto  re-
garded as impassible to be done by
machinery.”

In 1869 the company built jts first
“Gadder,” a single spindle, solid
head diamond drill, vsed for drilling
shallow holes beneath the marble
block to split it from its bed. One
machine  accomplished more and
better work than the hand Iabor of
twenty men.  In  January, 1872,
Redfield Proctor, afterwirds (oy-
etnor, Secretary of War and U, 5
Senator from Vermont, wrote; “We
have owned and worked two of
vour Gadding Machines for several
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vears and  find  them - admirably
adapted for the work reguired, and
oot often ont of repair, though in
almost constant wse.”

Cm January 1, 82 the superin-
tendent of the Rutland H:Lr'l:r{u Con
wrote ] *We have nsed voar “Gad-
der’ for twu vears. 1t has no rival
and is the only practical mechanical
appliance for 1ts  espeoal  work
within my koowledge. It i3 -
vitluahlie ause the work done by
it dwooso ommch th{*nIn:r and better
than by hand labor’

Sofifvan  Damond  Chammeler b - Worls,

] Wall Cat By Ik

It should be stated that proor to
the invention of the dinmond chan-
neler all channels cut i =tone: by
machinery had been made whally
by concussion, by the successive
blows of heavy steel cutiers; and
that with the then erude mechanism
for operating  such cutters break
downe, caused by  the continoouns
jar, were of frequent  oceurrence.
The blows also strained wmd  some-
times cracked the marble.
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The credit for the. first applica-

tin  of the diamond to & rock
cutting tonl  belongs  to M, Her-
mann, 3 Freachman, whose draw-

IMgs, Lccompanyving & patent issued
in Franee in 1842, showed various
forms of boring tools whose cntting
edges were dinmonds. [t does mot
however, appear that the idea had
evir been put to 8 practical wse in
the comntry  where it originated.
In 1863 another Frenchman, Huo-
dolph Leschot, took out an Ameri-
can patent for one form of diamond
cutter shown in the drawings of
Hermann, which conssted of arm-
ingr the lower edpe of g metnlhc
ring with dinmonds  slightly: pro-
jecting bevond the periphery.
Leschot's patent was bought by
in American company which 15 not
frinw to have engaped in much,
if oy, business other than 1o peo-
wernting o £uit apainst the Sallivan
Company,  This litigation  was
long, tedious and expensive, io-
villvinge the taking of much  testi-
mony in France and Mr, Upham’s
presence. there  for many  months,
The wvalihty of the Leschot patent
was finally established so fir as= 9t

covered  Cthe  cireamiferential - pro-
jection of the dianonds,
Lang before the decision . was

renilired o had been discovered by
the Sullwvan Company  that Huc
projection was not only  goneces-
sary, bul a positive  disadyantage,
With the dismonds sot fush the in-
evitable -alight eccentricity in  the
revilution  of  the head gave all
negessary clearanee; the drills run-
ning steadier and with less wear.
This article wall some time  be
contimued: giving an account  of
some of the deep diamond drll bor-
ing= made by the Sullivan Company
- South Adrica and  other phces,
where 1t has heought ap “gones,”
L., stone rods, showing the charac-
ter of the metabferons  rock  all
the way down Jor considerably

more than a mile in depth. The
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Sullivan Machinery ‘Company is tractor: for dizmond drilling in the
atill the lnrgest - smanufacturer of world
dizmond drills-and the largest con-

1 WANT TO SING

By Grace Simorf Orewidh

I wanl b #inge
€ earth's unbosommg .
O wprmmging rille and modest woodlond  fowers;
0Of prevomy mass and thudding  summer showers;
U arbwtus and earfing fddie heads;
O dlead lesves mazsed and broken ito shroeds.

| wanl o sing
(4 creatures o the wing;
O pudgy moths that beat the glase at night
(87} I']rtlgll:s that make the gwamp alight
Of dusky shadows- darting: here and there,
The Aitter-mouse that =carcely moves the air.

I want to sing
The joy the thrushes hring;
Uy toward the miountain’s wool encircled top
Sematas on the world below they drop:
From peak (o peak 2ach e the other ories,
They trill their oratorios through the skies,

L woant to s
i elonds amd eolortmg;
Where far Rang sunset’s pinkest alterglow
Shimes in the water at the whar below,
Cir Hngers soft upon an Alpine peak.

Like patchwork elings behind Sardimia bleak.

I want to sing
And make the somg to ring
In every laml, in évery heart benign;
1 want to touch e chord that is divine
I want to make one seul redach out and 'say !
“ e moonl, "ris. pood, thot yon have sung today,”




